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EXECUTIVE SUMMARY

In its mission as a world leader in weather, climate, water, and related environmental issues, the World Meteorological Organization (WMO) contributes to the safety and well-being of people throughout the world, and to the societal and economic benefit of all nations. The current WMO Strategic Plan recognizes that understanding the state of the environment is essential, and that understanding depends upon the collection and open sharing of information, often using rapid and highly reliable methods. The challenge today is that Member nations of WMO need to achieve such ambitious results without a significant increase in resources. The WMO Information System (WIS) is a key strategy to optimize the efficiency and effectiveness of WMO services, leveraging the long-standing collaborative culture of WMO as well as new technologies.
In WMO planning terms, ‘Development and Implementation of WIS’ is Expected Result 5, part of the Science and Technology strategic thrust: to monitor and observe the environment; to forecast and warn of significant weather, water and climate conditions; and to understand the Earth system. WIS has also a critical contribution to Expected Result 4, ‘Integration of WMO observing systems’. Beyond WMO, WIS will play a leading role in the weather, water, climate and natural disaster areas for the Global Earth Observation System of Systems (GEOSS). Interoperability between WIS and GEOSS will enhance accessibility to related Earth observations for WMO members as well.
The World Meteorological Congress in 2003 (Cg XIV) formally adopted the concept of WIS, stating that an overarching approach was required for solving the data management problems for all WMO and related international programmes. The Report of Cg XIV states that 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;

· Build on the Global Telecommunication System for highly reliable delivery of time-critical data and products and base its core communication network on the Improved Main Telecommunication Network;
· Utilise international industry standards for protocols, hardware and software.

With regard to WMO communications networks, Congress XV has required WIS to be implemented in two parallel parts: Part A being the continued evolution of the GTS and Part B being the new functionality of WIS. Accordingly, WIS will incorporate the connectivity of GTS and the flexibility of new systems such as the Internet, whilst ensuring that a data management framework is able to encompass all WMO information.  This is a natural evolution, building upon GTS while expanding the overall information system capabilities.  However, there is a change in focus with introduction of WIS: from managing communication links to managing data and products.

Much like modern library systems, WIS is designed around catalogues that contain metadata describing the full set of data and products available across WMO. These catalogues, plus metadata describing dissemination options, will be hosted by up to ten WIS Global Information System Centres (GISCs). Collaboration across all GISCs will assure that each not only supports comprehensive search across catalogues, but each can disseminate WMO data and products intended for global exchange and hold them for at least 24 hours. An important WIS component, the Integrated Global Data Distribution System (IGDDS) focuses on the exchange and dissemination of data and products generated by space-based observing systems. Data and products will flow to a GISC from Data Collection or Production Centres (DCPCs) and from National Centres (NCs) within its area of responsibility.

As described in this WIS Project Plan, development of WIS depends on WMO Members and related organizations taking on the roles delineated for GISCs, DCPCs and NCs. There is clear consensus that the benefits of WIS will far outweigh the costs overall, but potential participants need to know exactly what is expected of each type of WIS Centre. Accordingly, this WIS Project Plan will be supplemented by two other documents: one describing User Requirements and one providing Compliance Specifications for a GISC, DCPC, or NC. These will form the basis for the required statement of compliance with the prescribed WIS functions, compiled and regularly reviewed by the Commission for Basic Systems, the Inter-Commission Coordination Group on WIS (ICG/WIS) and finally endorsed by the WMO Executive Council. 
Cg XIV requested particular attention be given to the impact of WIS on Members' responsibilities and resources. Existing National Meteorological Centres, as defined in the Manual on GTS, are expected to become WIS NCs. The Report of Cg XIV asserted that introduction of WIS would not result in new responsibilities or additional resource requirements for most Members. Rather, the stated expectation is that WIS would result in lower costs, especially for the least developed Members, through expanded use of commercial off-the-shelf technology and increased use of the Internet. With regard to DCPCs, it was noted that Members operating a Regional Specialized Meteorological Centre (RSMC) or a Regional Telecommunication Hub (RTH) were likely to operate as a DCPC. In addition to handling time critical data for others, DCPCs have the responsibility of providing data and products through request/reply services especially via the Internet. The Report of Cg XIV also noted that various centres around the world provide through international agreements a variety of products for WMO Programmes, such as specialized data (e.g. buoys), hydrological products, and climatological products. Such centres could participate in WIS as a DCPC, or arrange for another DCPC to receive and disseminate its products. Either case does entail changes in practices and procedures, such as providing metadata associated with the products.   
The Report of Cg XIV stated that no centre was currently providing all of the functions envisioned for a GISC, although the function somewhat corresponds to those RTHs associated with large numerical modelling centres as these already provide global products. In becoming a GISC, creation and maintenance of a data and product catalogue would be the most significant additional responsibility.

Considering Congress’s requirements from a project management perspective, the WIS project can be viewed as having six main activities: 1) consolidation of WIS plans, 2) establishment of the WMO metadata standard, 3) development of WIS regulatory documents, 4) implementation of WIS Part A, 5) implementation of WIS Part B, and 6) coordination with other major projects. It should be noted that each of these activities will entail some amount of capacity building and training investments as well.
The first activity, this WIS Project Plan, was reviewed by ICG/WIS in September 2007. It will be updated before the first EC WG WIGOS-WIS later in 2007, then finalised for CBS and the EC in 2008. 
The second activity concerns the WMO metadata, a profile of the ISO 19115 standard. Version 1 has been approved, though it has yet to be documented in full and an appropriate metadata entry tool is under development.

The third activity, development of WIS regulatory documents, will be closely aligned with WIGOS and will include revision of the Technical Regulations related to information management and associated manuals. Other deliverables will be the guidelines for metadata entry and management, and a guideline on WIS, which will lead to a Manual on WIS. Governance documents for GISCs and DCPCs have been approved. 
The fourth activity, implementation of WIS Part A, is being accomplished in the Improved Main Telecommunication Network project and in the improvement of regional GTS parts. A crucial requirement in managing Part A is that there will be no interruption to GTS functionality in exchanging time-critical and operational-critical information. 

The fifth activity, implementation of WIS Part B, is to deliver the new functionality of WIS, including the creation and hosting of metadata catalogues and the use of the internet to facilitate authorized users to find and retrieve any information available within WIS. This process, referred to as Discovery, Access and Retrieval (DAR), is a key to opening access to all WMO Members to all WMO Programme’s information.  

The sixth activity is coordination with related major projects. Among the major concerns are assuring that: IGDDS is integrated as a core component of WIS; WIGOS interdependencies with WIS are addressed; and WIS is viewed as an exemplar operational system in the context of GEOSS. The metadata catalogues, DAR and use of the internet will enable interoperability with external information systems.
At present, the WIS project is on track for success. However, the overall project is complex and may be perceived as a steep climb with regard to implementing information and communication technologies. It is critical that the evolution to WIS not be disruptive to the present systems as these already have the necessary qualities of high availability, robustness and performance. This is especially the case where WMO systems support high profile or life-critical activities such as the preparation and distribution of natural hazard warnings.
WIS will provide new capabilities that could create opportunities for Members to run their operations more efficiently. However, some aspects of WIS may be sensitive from a data policy perspective, such as the compliance to WMO Resolutions 25 and 40.
It is very important to note that Members’ strategic and system replacement processes must begin to anticipate the requirements of WIS interfaces as well as meeting local and regional requirements. After all, like other WMO undertakings, WIS depends fundamentally on its uptake by WMO Members.  
This WIS Project Plan highlights the need for a central coordinating role within the Secretariat. Along with the commitment of WMO Members, such coordination is essential to realize the successful implementation of WIS as prescribed in Expected Result 5 of the WMO Strategic Plan. 
PROJECT PLAN

Organisation of this Plan
This project plan is divided into six main components and includes an implementation plan. Several appendices provide more detail on various aspects referred to in the plan, including details on pilot projects, a risk register and terms of reference to expert teams and committees associated with WMO Information System (WIS). 

An introduction provides the background to the project including the vision, overall architecture, scope and the key timelines. The introduction also includes a risk analysis and highlights some issues affecting the environment of this project. The second section describes the project management framework including an overview of the governance and reporting components, as well as the communications strategy for involving stakeholders.  The third section looks at the existing components necessary for the vision to become a reality and identifies what components need to be enhanced or created to be able to implement the new system.
The fourth section revisits the external environment, but with a focus on systems or projects WIS will have to interact with or be able to gain some synergy from during the implementation and ongoing support of WIS.
The fifth section is the WIS implementation plan and provides a framework to be able to understand how the various projects within WIS are working towards its final implementation. It contains an overview on the implementation and highlights the special requirements from Congress and CBS. There is a detailed list of tasks, including task leader, risk management and task priority. Critical success indicators are described.
The last section of the plan relates to the ongoing support of WIS, both during the implementation stage and once it is operational having successfully met all the critical success indicators. It notes the ongoing support of WIS will be very closely tied with the development and implementation of WIGOS.
Definitions of data, products, information and services

Different WMO programmes have different meanings for these words and they can vary with context. Except when quoting from another source (e.g. Congress papers), this document will conform to the definitions utilised by the Commission for Basic Systems (CBS) as follows.

In CBS data is generally defined as observations. When observations are combined into summaries or used to derive new information, they are then referred to as products. When describing data and products, CBS refers to them as information. To systems people, any information passing through their systems is data, and this is reflected in many of the common terminologies such as data management or data volumes which in this context really mean information management and information volumes. 

The word service in this plan is defined as an interface through which information can be accessed, e.g. a web page, ftp server, OGC web mapping service, email or facsimile. 

1 INTRODUCTION
1.1  Background

1.1.1 History of the WMO Information System
The communications needs of the WMO for data collection and information exchange have been met largely through the implementation and development of the Global Telecommunication System (GTS). Originally based on a telegraph network topology, telex formed the backbone of international sharing of WMO data and products. This system was built around the connectivity to countries and consisted of three world meteorological centres (Moscow, Washington and Melbourne) and a series of Regional Telecommunication Hubs (RTH) which connected members to the Main Telecommunication Network (MTN). This network developed a data management framework that included detailed catalogues of metadata for observation stations and distribution catalogues that detailed where information originated and which member states subscribed to which information.  These catalogues allowed messages containing only the dynamic data to be sent thereby increasing the efficiency and speed of the system. 
Extensive international collaboration allowed the development of message standards and codes which further improved the GTS functionality and efficiency. In particular, special coding known as Traditional Alphanumeric Codes (TAC) were developed to allow observations and messages to be passed around the network efficiently. Originally telex based, the GTS evolved using a series of private international links to connect the RTH. The GTS was further enhanced by the inclusion of facsimile graphics technology for the sharing of scanned and image based products. The migration to ITU-T X25
 communications protocol then allowed the GTS to handle binary data as well as TAC and facsimile. The exchange of binary information, as well as text, enabled codes to be developed utilising binary compression based on tables which allowed even more information to be exchanged for a given bandwidth.

The communications pipes connecting the RTH also evolved with the rapidly advancing technology including in more recent years Frame Relay
, Asynchronous Transfer Mode
 (ATM), Multi-Protocol Label Switching
 (MPLS) and other advanced Managed Data Communication Networks. Aside from being cheaper to run, these networks allowed the utilisation of Internet Protocol thus enabling even more sophisticated and commercial off the shelf message switching capabilities. This in turn allowed the use of different networking technologies including, when necessary, the internet being used to supplement the GTS private links. Despite the rapid improvements of the GTS as it adapts and makes use of new technologies and sophisticated data management practices, it is still fundamentally a private communications system connecting WMO’s National Meteorological and Hydrological Services (NMHS) on a wide area network, as depicted in figure 1.
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Figure 1 The Global Telecommunication Network

One drawback of maintaining a closed wide area network such as the GTS is that its capacity to handle information volumes is limited by the cost of the connectivity between the centres. In contrast, the internet has been rapidly expanding and, since the early 1990’s driven by the growing information volumes associated with improving Numerical Weather Prediction (NWP) models and the rapidly increasing data volumes associated with remote sensing from new improved satellite systems, many NMHS established bilateral links for exchanging information. Being outside of the GTS data management framework, NMHSs’ information management systems had to cope with multiple sources of information, while the GTS catalogues no longer represented all information that was available to WMO members. In addition, considerable duplication was apparent as information circulated on the GTS was also being distributed via bilateral links and in more recent years, the internet. Eventually, it was recognised that the cost savings from utilising the internet and bilateral links were quickly being lost by inefficiencies and duplication. 
It was in this environment that the WMO information system model (WIS) was developed (CBS 1992). WIS incorporates the connectivity of the GTS, the flexibility of new systems such as the internet, whilst ensuring that the data management framework encompassed all WMO information. This new model simply moves the focus from the connectivity through the GTS and Internet to the data and products and their data management. (i.e. Shift in perspective from communications centric to data centric).
In 2003, the World Meteorological Congress (Cg-XIV) formally adopted the concept of WIS, stating that an overarching approach for solving the data management problems for all WMO and related international programmes was required.
As the single coordinated global infrastructure, the WMO Information System (WIS):
· Will be used for the collection and sharing of information for all WMO and related international programmes;
· Will provide a flexible and extensible structure that will allow the participating centres to enhance their capabilities as their national and international responsibilities grow;
· Implementation will build upon the most successful components of existing WMO information systems in an evolutionary process; 

· Development will pay special attention to a smooth and coordinated transition; 

· Core communication network will be based on communication links used within the World Weather Watch (WWW) for the high priority real-time data;
· Will utilise international industry standards for protocols, hardware and software.

The fundamental design of WIS was developed by an Inter-Commission Task Team (ITT-WIS) and several key pilot projects were initiated to test and develop some of the principles of WIS (See appendix A). Following recognition of the need for WIS to be implemented, and due to the overarching nature of WIS across all programs, Congress set up an Inter Commission Coordination Group on WIS which met for the first time in January 2005. Technical Commissions were instructed to provide resources and support for the development of WIS. Congress XV reinforced the need for WIS and for accelerated implementation and emphasised a requirement for WIS to work closely with and facilitate the communications and information management needs of a WMO Integrated Global Observing System (WIGOS).
1.1.2 Objectives

The mission of the World Meteorological Organization (WMO) is to provide world leadership in expertise and international cooperation in weather, climate, hydrology and water resources, and related environmental issues, thereby contributing to the safety and well-being of people throughout the world and to the societal and economic benefit of all nations. This mission aims to achieve the following five outcomes:
1. Improved protection of life, livelihoods and property; 

2. Improved health and well-being of citizens; 

3. Increased safety on land, at sea and in the air;

4. Sustained economic growth in both developed and developing countries; and 

5. Protection of other natural resources and improved environmental quality.  

In order to achieve these outcomes, WMO’s strategic plan has three top level objectives:
1. To produce more accurate, timely and reliable forecasts and warnings of weather, climate, water, and related environmental elements;
2. To improve the delivery of weather, climate, water, and related environmental information and services to the public, governments and other users;
3. To provide scientific and technical expertise and advice in support of policy and decision-making and implementation of the agreed international development goals and multilateral agreements.
To address these objectives, WMO has five strategic thrusts:
1. Science and technology development and implementation to monitor and observe the environment, to forecast and warn of significant weather, water and climate conditions, and to understand the Earth system;
2. Service delivery to ensure that society can realize the full benefit of the weather, water and climate information and services that WMO Members produce;
3. Capacity-building to sustain and improve the ability of all Members, with a particular focus on developing and least developed countries, to provide essential environmental services to their societies;

4. Partnership to work with international agencies, other organizations, academia, the media and the private sector to improve the range and quality of critical environmental information and services;

5. Efficient management and good governance to ensure environmental information and services are affordable.
In order to be able to measure the success of the strategic plan, eleven expected results have been identified. Five of these expect results are within the Science and Technology strategic thrust and include the ‘Development and implementation of WIS’ as Expected Result 5. Furthermore, the Expected Result 4 the ‘Integration of WMO observing systems’ has WIS as a major component for the integrated collection and sharing of observations. 
Underlying the Strategic Plan  2008-2011 and beyond is a fundamental need within meteorology, oceanography, hydrology and climate for understanding past and present states of the environment. This requires the collection and open sharing of information. In the case of the production of real time warning services this exchange of information needs to be rapid and reliable. Hence, the high profile of WIS within the expected results 4 and 5. WIS will also be a main component of GEOSS for the weather, water, climate and natural disaster Societal Benefit Areas (SBA) and provide potential connectivity for WMO members to all other societal benefit areas of GEO. WIS is a key enabler of WMO’s three top level objectives and is a key deliverable of the Science and Technology strategic thrust.
1.2 The WIS Vision

Data management lies at the heart of the WIS and is supported by connectivity through a wide area network, the internet and broadcast systems. Much like modern library systems, WIS is designed around a series of catalogues that contain metadata describing what information and information access services exist within the WMO communities, what they contain, where they are and how to retrieve the required information. Synchronised copies of these catalogues, along with at least 24 hours of the entire set of WMO data and products available for routine global exchange, will reside in a series of Global Information System Centres (GISC). As well as hosting the catalogues and information, the GISCs will collect and disseminate information from and to Data Collection or Production Centres (DCPC) and National Centres (NC) within its area of responsibility and distribute that information onto the other GISCs. Thus the GISCs form the central hub within the WIS vision. See figure 2 below.
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Figure 2 WIS Vision

As well as supporting the subscription and push mechanisms under WIS, the GISC will also provide pull mechanisms so users can make ad hoc requests for data. This will be facilitated by information Discovery, Access and Retrieval (DAR) capabilities at each GISC. In the long term, such facilities will allow internal and external users to be able to tailor their requests and subscriptions based on combinations of information held at the GISC.
Within the next layer encircling the hub are the NCs and DCPCs. The NCs depicted in the above diagram represent existing WMO members’ National Meteorological and Hydrological Services (NMHS) as well as other specialist centres that members may wish to have connected directly to WIS. Thus, several NCs in a country are possible. NCs feed information collected/generated in the country to a GISC or DCPC. They also serve as portal for national users.
DCPC’s collect, disseminate, add value to and archive regional or programme specific data and products as well as producing regional or specialized  information. They also provide related data and products for international exchange. DCPCs may stand alone utilising their own data collection process or, when necessary, can act as the connection point between NCs and GISCs, relaying/receiving information to/from NCs in their region. DCPCs, like GISCs, support information ‘Discovery’, ‘Push’ and ‘Pull’ mechanisms and maintain metadata catalogues of their holdings and services. These catalogues will be accessible to the GISC catalogues harvesting processes. Access to DCPC or NC specific information and to global exchange information up to and beyond 24 hours old will, subject to data policies, be available through DCPCs and NCs.
Many of the WIS components will be NMHS already connected to the GTS which will act as NCs and DCPCs or in some cases NC, DCPC and GISC, however, some DCPC and NC will be new entries into WIS and will include many of the World Data Centres and/or Specialized  Centres depicted in the figure 2.
If data management is at the heart of WIS, it is the communication links that form the vascular system enabling the routine collection and dissemination of time-critical and operation-critical data and products. These and the timely delivery of all other data and products are the life blood of WMO activities. The communications links of WIS will be the GTS Improved Main Telecommunication Network (IMTN) as well as other technologies such as the internet and satellite broadcast systems. To this end, the ongoing improvements of the IMTN in conjunction with the connectivity and information distribution systems under the satellite program Integrated Global Data Distribution Systems (IGDDS) are leading to the WIS implementation. 
WIS will start to be in existence with the bringing online of the first GISC metadata catalogues. Metadata will be created by information and service owners or originators and will be based on the WMO profile of ISO19115. This profile is being adapted by the WIS Expert Team on Metadata Implementation. WMO will also work with ISO to ensure the international standards evolve to meet WMO members’ needs. Metadata entry tools will be adapted to the WMO profile and made available to participants.

The new information discovery, access and retrieval (DAR) components of WIS are dependant on the existence of the GISC catalogues, and can be made accessible to the public opening up access to WIS information to the world. As with access to books and articles in a library, the level to which WIS is opened will be a matter of policy, not technology. Enabling WMO Members to create metadata and to take advantage of these new capabilities will be a major component of the implementation of WIS. This capacity building and training will be based on a ‘Guideline on WIS’ and other guidance material created by the implementation team and will take place through coordinated training and capacity building programs and be aided by pilot projects within special interest groups.

1.3 Scope

The following table provides the outline of the scope of WIS, noting also marginal issues that could be in scope but at this stage are not. 
Table 1 Scope

	
	In Scope

	1
	Routine collection and automated dissemination of time-critical and operation-critical information (‘push’).

	2
	Timely delivery service for information (appropriate to requirements) including delayed mode data.

	3
	Information subscription services (subscribe to ‘push’) by authorised users.

	4
	Ad-hoc requests for information (‘pull’) by authorised users.

	5
	Integration and management of duplicated files or messages (information entity) including version control (i.e. corrections and duplicates) The blending of real time and delayed mode information is handled in other processes of information custodians.

	6
	Integration of data collection and distribution systems either in place or under development within the WMO programmes including the satellite programme’s Integrated Global Satellite Data Distribution System (IGDDS) and the use of the internet via all programmes.

	7
	Access to WMO registries and catalogues, including a portal for metadata discovery (Information Discovery)

	8
	Discovery, Access and Retrieval Service (DAR) to information serving directly from GISCs of current content (as distinct from only providing metadata)

	9
	Interoperability with other user communities including earth sciences and the various GEO societal benefit areas (GEOSS).

	10
	Assurance processes for ensuring adherence to data and information usage policy.

	11
	Identification and authorisation processes

	12
	Network security

	13
	Information security including exchange over open and closed networks. i.e. Ensure the quality of the information is maintained while in the transit and communications components. e.g. quality of service according to GTS manual

	14
	Merit assessment of new and existing communication technologies (i.e. solution should be flexible and scalable to allow for taking advantage of new technologies).

	15
	Information collection and distribution systems within Member states. Although internal collection and distribution practices within countries are totally under the control of the Member state, these are a part of WIS. Also, WIS should be able to register national systems should members desire international access to them.

	16
	Quality and performance monitoring of collection and distribution services and systems

	17
	Metadata profiles for describing information and information services.

	18
	Management of metadata & effectiveness of metadata, system handling of metadata

	
	Not in scope at this time.

	1
	Who decides what information passes on WIS. This comes back to the information provider.

	2
	User registration and shared user registers, virtual organisation issues.

	3
	Information visualisation and integration. This is a value added service available through NC and DCPC. Available and future API may enable users to achieve this function.

	4
	Information subsection and creation of new products. Too hard at present and will come in later development stages

	5
	Quality control and assurance processes for data and products. These are being managed within other stages in the information creation and collection at present, especially within the NC. 


Table 1 Scope
1.4  Timelines and Key Milestones

As described previously, WIS has been under development for over ten years. In 2006, CBS noted the need for a central project manager if WIS were to be successfully implemented. The following timelines and discussion are based from the commencement of the project manager in March 2007 and are presented in a Gantt chart in figure 3 below. In the light of Congress’s requirements, the project can be viewed as six main milestone roles including consolidation of WIS plans, establishment of the metadata, development of regulatory documents, two implementation parts, and a coordination role with other major projects.
This project and implementation plan is the first component, and will be reviewed by ICG/WIS in September 2007. Feedback from this meeting will be included prior to being presented to the first EC WG WIGOS-WIS later in 2007, then finalised for CBS and the EC in 2008. The next key deliverable will be the WMO metadata profile of ISO19115. Version 1 has been approved, but has still to be documented in full. An appropriate metadata entry tool and Version 2 of the profile are under development. The development of the regulatory documents will aim for a revision of the Technical Regulations related to information management (WMO No. 49 and 9) and the associated manuals (e.g. Manual on GTS). The governance documents for GISC and DCPC have been approved. Other deliverables will be the guidelines for metadata entry and management, and a guideline on WIS, which will lead to a Manual on WIS. The development of regulatory documents will be closely aligned with WIGOS.

Congress has required WIS to be implemented in two parallel parts: Part A being the continued evolution of the GTS. A key activity in this role is being undertaken within the Improved Main Telecommunication Network project. It is also necessary to manage Part A with no interruption to GTS functionality. Implementation Part B is the new functionality of WIS, and includes the above activities as well as the implementation of GISCs and DCPCs. The connectivity between NMHS and their becoming NCs under WIS is also important. Each of these areas will involve detailed capacity building and training programs.
The last component of the activity is coordination with related major projects: especially IGDDS which is a core component of WIS, WIGOS which is dependant on WIS, and GEOSS in which WIS will be an exemplar operational system.
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Figure 3 Milestone Activities
1.4.1 Progress and Pilot Projects 
Professor Geerd-Rüdiger Hoffman describes  in ‘An Implementation Timetable for the WMO Information System’ (Hoffman, 2005) that progress within WIS has been largely through several pilot projects exploring data management issues, new technologies and systems for WIS. These projects and activities, some of which have become operational, are described in appendix A. In order to understand the relationships and contributions of these projects, it is necessary to understand the jigsaw puzzle of WIS, which can be viewed from two key perspectives, namely data management and connectivity. As noted in figure 2, WIS also has three key component centres that are the GISC, DCPC and NC. 
Data management is the heart of WIS and impacts on the efficiency and value of the systems, as well as the discovery and access to information and services across WMO. A core data management requirement is to have a standard way of describing  data, products and services so that systems can work together to manage this information and so that users can search for, subscribe to, or request ad hoc access to these information and services. This requirement is being addressed by the development of a WMO Core Metadata Profile, based on ISO 19115 and the accompanying ISO 191xx series. Exercising and testing the data management components is a key deliverable of the Region VI VGISC project which addresses many issues from all three of the GISC, DCPC and NC roles. In addition to the data descriptions, there is the need to explore and test data models for making various data models interoperable. The VGISC project is addressing these issues along with virtual organisation frameworks, as is the UNIDART pilot project.
Also involved in the data management development, but with a focus on the DCPC role are NCAR DCPC, TIGGE, GAWSYS, WAMIS, CLIWARE and the E2EDM. Each pilot project explores components of the DCPC from different WMO Programmes’ perspectives.
Pilot projects addressing the NC role in WIS include the Region VI VGISC, CLIWARE and, presently under development, the Region I WIS Team. The Region I team also hopes to address the other components of WIS and is a key pilot in outreach and ensuring WIS is connected to and owned by all WMO Member countries.

In conjunction with data management at the heart of WIS, is the connectivity that enables the systems to work together. This has been driven by the continued development of the GTS Main Telecommunication Network under IMTN, but has to include alternative communication mechanisms including the Internet. The VPN pilot project addresses many of these issues.
In addition to the pilot projects under way, and following on from EC-LVIII (Geneva, June 2006) a full time WIS project manager was seconded for twelve months in March 2007 for coordinating the implementation of the WIS, in close cooperation with the ICG/WIS. This plan is one outcome from having a project manager available. Furthermore, a WIS Trust Fund was created in December 2006 and at the time of writing has contributions totalling around CHF 200,000 (Switzerland, Japan, UK, Germany, and Australia).
Other achievements include the endorsement by Congress XV of the governance processes for the addition of GISCs and DCPCs into WIS.
1.5 Project Environment and Considerations
1.5.1 WIS is built on Members’ Systems

As described in section 2.1 under project structure, information systems across WMO such as the GTS are developed, operated and maintained by WMO members. While the Secretariat provides support in terms of coordination and facilitation between Members (see paragraph 2.1.2), the bulk of funding and resources required for the development and implementation of WIS is from the WMO members. 

1.5.2 National and regional initiatives based on non-WMO projects
As is evident in the WIS pilot projects of UNIDART, the Region VI VGISC and the NCAR DCPC, WIS is being built by members on members systems and has some dependency on regional projects or activities that may be initiated outside of the WMO community. Fortunately regional projects and developments have taken into account modern day best practices which include utilising international standards and designing around scalable, services oriented architecture rather than building stand alone solutions. Thus, Members are able to incorporate WIS requirements into their national and regional activities. The dependencies on regional projects is particularly so in Region VI where the European Union has many overlapping activities that impact on WIS. This includes the SIMDAT project that is a key contributor to the development of the Region VI VGISC. Similarly, as part of Region IV, the USA has several initiatives such as the Community Data Portal and the Earth System Grid that can be utilised to create the required capabilities of the NCAR DCPC. However, such dependencies are normal modis operandi for WMO and are proving to be a major strength rather than inhibitor.

1.5.3 Global Spatial Data Infrastructure (GSDI) and regional components

Many WMO members participate in spatial data infrastructure initiatives that are building on the ISO 191xx series of standards relating to spatial data and metadata. As the WMO metadata is a profile of this series, the work of the Inter-programme Expert Team on Metadata Implementation (IPET-MI - See appendix D for Terms of Reference) is ensuring Member countries’ work towards WIS is synonymous with their national initiatives. Major programs the IPET-MI are aware of and working with include INSPIRE (Europe), NSDI (USA) and ANZLIC (Australia and New Zealand). 

Closely related to the GSDI is the Open Geospatial Consortium (OGC) initiative to standardise the way spatial data is shared across systems. Although not a standards setting organisation like ISO, OGC has developed a series of standard recommendations which have been adapted by ISO. These include the Geographic Mark-up Language (GML), Web Mapping Services (WMS), Web Feature Services (WFS) and Web Coverage Services (WCS). Many of WMO’s members are utilising these standards to break down barriers to interoperability and the sharing of spatial information from different data sources. This technology is being used as a part of the IPCCC data sharing practices at the British Atmospheric Data Centre, and in various ocean data centres. An example of this technology is shown at the Australian national bushfire monitoring service at http://sentinel2.ga.gov.au/acres/sentinel/ and on the European Geo-Portal http://eu-geoportal.jrc.it/. One of the goals of WIS is to enable all WMO members to be able to serve their data through such national initiatives utilising the same infrastructure as for their international collaboration.
1.5.4 Other project initiatives impacting on WIS

The concept of a Grid
 joining together computing and data sources has been growing rapidly in the last few years driven by researchers wanting access to the wealth of high quality data from measurements and computer simulations. Initiatives such as the Earth System Grid (ESG) in the USA, the Solid Earth and Environment Grid (SeeGRID) in Australia, SIMDAT in Europe and the Australia-UK collaboration for the Exploitation of Grid and Geospatial Standards (AUKEGGS) are just a few initiatives that, like WIS are attempting to improve the sharing of resources using international standards and developing best practice. Although WIS is not necessarily utilising Grid computing to the same extent as many of these projects, the ability to bring together different datasets, manipulate the data and then visualise the data is something that could be in scope for WIS but is not at this time. The Earth System Grid and associated activity could become a key aspect to delivering these components should the scope be extended.
As well as Grid computing, there are key initiatives in countries or regions aiming to facilitate the provision and use of operational information for the global monitoring of the environment. One such project, which is a joint initiative of the European Commission and European Space Agency, is called the ‘Global Monitoring for Environment and Security’ (GMES). Within GMES there are three themes that relate closely to WMO’s activity in Europe. These are:
· MERSEA - the integrated project of the GMES Ocean theme;
· GEOLAND - the integrated project of the GMES Land Cover & Vegetation theme;
· GEMS - the integrated project of the GMES Atmosphere theme.
Under the GMES project they have Specific Support Actions (SSA). The SSA for the above three themes is HALO which stands for ‘Harmonised coordination of Atmosphere, Land and Ocean integrated projects’. Like SIMDAT, many of these projects have funding which may be utilised by member countries to develop their components of WIS where such components lead towards these projects objectives. The use of international standards and design principles increase the ability of members to be able to create synergy with these local and regional opportunities.
1.6 Risk Assessment

Risks are identified at various points throughout the project and implementation plan, along with associated mitigation or contingencies and the name of a coordinator who, along with the WIS project manager, is responsible for ensuring the risk is managed. The risks are summarised in Appendix E “Risk Management”.  A register of high risks is also included in the appendix. An initial risk assessment for this project plan identified the WIS as a high risk project for the following reasons:
· Complex systems
· The overall project is complex, involving new technologies and standards. Hardware, systems, development and ongoing support have to be integrated into Members’ strategic and system replacement processes. Each Member’s solution has to interface with other Members’ solutions, whilst meeting local and regional requirements. WIS will also invoke extensive alterations to business processes. There is also a critical requirement that the evolution from existing information systems to WIS not be disruptive to the present systems which have established very high availability, robustness and performance; qualities which are also required in WIS.

· Team

· There are many people involved in WIS development and implementation, most of whom are not allocated full time to the task. The team is distributed across the globe and the cost of bringing these people together to tackle issues is mostly inhibitive. Due to the length of the project to date, many of the team are facing more urgent tasks as they also support critical operational systems and procedures. The isolation and (up until 2007) the lack of a central project manager to address strategic or high level issues add to the risk. Offsetting this risk, the team has high intrinsic skills, some knowledge of many of the components and are personally interested in new technology.
· Members
· WMO systems support many high profile or critical activities in member countries such as the preparation and distribution of warnings.  Failures in the new system could lead to information not reaching the right place at the right time, and could be highly embarrassing to WMO, Permanent Representatives (PR) and their governments.

· WIS will provide new capabilities that could create opportunities for members to run their operations more efficiently, however, some components of WIS such as making publicly available data in GISCs via the internet has raised some policy issues that need to be addressed.
To reduce the exposure to the above risks and to ensure prompt delivery of WIS, EC and CBS Ext 2006, recommended the appointment of a full time project manager to support the activities of the ICG WIS and to act as a focal point for issues. This was achieved in March 2007. Important components of reducing risk include the establishment of a project plan outlining the development, implementation and ongoing support strategies. The project manager should also lead in communications and outreach to ensure new risks and concerns are addressed appropriately. It can be seen that the residual risk can be significantly reduced using established project management practices. 

The WIS project manager is the contact officer for these general project risks and new risks.
2 PROJECT MANAGEMENT

2.1  Project Framework
The project framework is in two parts: the principal being the organisational framework set up by the WMO Executive Council (EC) in order to facilitate the wishes of WMO Congress to develop and implement WIS. The second part is the structure within WMO Secretariat to support the principal framework.

2.1.1 Organisational Structure

The organisational structure of the WIS project was set up by Resolution 2 of EC56 in 2004 with the formation of the Inter-Commission Coordination Group for WIS (ICG/WIS) to coordinate WIS activities across WMO programmes. The development, implementation and ongoing support of WIS are managed by the Commission for Basic Systems (CBS) under the guidance of the ICG/WIS. CBS has also established expert teams under the Open Program Area Group for Information Systems and Services (OPAG-ISS) to address WIS issues and update existing OPAG expert teams tasks when needed. The ICG/WIS is chaired by the Vice President of CBS (Professor Geerd-Rüdiger Hoffmann) and includes representatives from the technical commissions, chairs of OPAG ISS and related ETs. The ICG can also invite experts or representatives of key WIS projects to participate when required. The ICG WIS reported to the Presidents of the Technical Commissions up until the formation of the Executive Council Working Group on WMO Integrated Global Observing Systems and WMO Information System (EC WG WIGOS-WIS) who meets for the first time in late 2007. The formation of this new Executive Council working group represents the high-level priority being placed on the integration of WMO systems, and the important role WIS has in facilitating further integration. The terms of reference for the EC-WG-WIGOS-WIS are as follows:

1. Provide advice and guidance in the preparation of an over-arching WIGOS Development and Implementation Plan;

2. Refine the WIS Development and Implementation Plan and ensure coordination between WIGOS and WIS plans to allow for an integrated WMO end-to-end system of systems;

3. Monitor the development and implementation of WIGOS and WIS through a ‘rolling review’ mechanism; 

4. Monitor WIGOS-WIS ‘Pilot Projects’, as identified by Cg-XV, to test concepts, identify problem areas and to help in elaborating the Development and Implementation Plan.
This new structure is depicted in figure 4, the WIS Project Organisational Chart. Following on from Cg-XV requirement to form closer links between Technical Commissions and Regional Associations, the ICG/WIS will also invite representatives from the WMO Regional Associations to participate to the ICG meetings from 2007.
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Figure 4 WIS Project Organisational Chart

Figure 4 shows how the key expert teams with focus on WIS sit under the CBS Information-Coordination on ISS and include the following:
· Expert Team on GTS-WIS Operations and Implementation (ET-OI);
· Inter-Program Expert Team on Metadata Implementation (IPET-MI);
· Expert Team on WIS-GTS Communications Techniques and Structure (ET-CTS);
· Exert Team on WIS GISCs and DCPCs (ET-WISC).
· Terms of Reference for the above groups are included in Appendix D “Terms of Reference for CBS Expert Teams.”

2.1.2 Secretariat Structure

The Secretariat provides secretarial support to the ICG/WIS and to the expert teams mentioned in above paragraph. The Secretariat coordinates the implementation and maintenance of the operational information such as the WMO Publication No 9 “Volume A” (Observing stations) and “Volume C1” (Catalogue of meteorological bulletins), compiles the updates from the Members and publishes the operational information on the WMO server
. The Secretariat also coordinates quantity monitoring exercises of the operation of the WWW and posts monitoring reports on the WMO server.
The WIS project is now being coordinated by the WIS project manager on behalf of the Director of WWW Department and under the supervision of the Chief of the Information Systems and Services Division (C/ISS). The terms of reference for the WIS project manager are in Appendix E. The project manager plays a key role in coordination within the Secretariat as well as across the Commissions and Regional Associations and in providing a framework for the WIS pilot activities. To this end, this plan and related communication strategies are important early deliverables made possible by having a project officer. Similarly, the plan highlights the requirements for an ongoing project management role as reported to the PTC and Congress by the ICG/WIS and endorsed by EC-LVIII in 2006.

In addition to the normal secretariat staff and project manager, the Secretariat may task contractors or participating NMHS to undertake special activities.

2.1.3 Resources and funding

Information systems across WMO such as the GTS are developed, operated and maintained by WMO members. While the Secretariat provides support in terms of coordination and facilitation between Members (see above paragraph 2.1.2), the bulk of funding and resources required for the development and implementation of WIS is from the WMO members.

In order to facilitate the increased coordination costs and activities within the secretariat associated with meeting Congress’s requirements for WIS to involve all WMO programmes, the Secretary General has made available special funding for crosscutting activities, although most activity is to be funded from within programmes’ existing funds. Furthermore, following EC-LVIII and CBS Ext(2006) statements for the requirement for additional funding specifically for the accelerated development and implementation of WIS, a WIS Trust Fund has been established. The management of the trust will be undertaken by the Director of Word Weather Watch. A steering committee, composed of the ICG/WIS Chair, the OPAG-ISS Chair and one expert from each of the Members involved in the current key projects (i.e. Australia, Russian Federation, USA, France or Germany or UK, China, Japan) has been established. The committee would advise on the best use of the funds for fostering the technical development and implementation of the key components of WIS

EC-LVIII also noted the need for a full time WIS project manager for coordinating the implementation of the WIS, in close cooperation with the ICG/WIS. The Technical Conference on WIS 2006 (TECO-WIS) supported EC-LVIII and noted that the project manager would require a strong, possibly full time, team if the project is to be successful. At the time of writing, a project manager has been seconded from Australia with occasional support from contractors. A need for a technical writer to start work on the preparation of a manual on WIS has also been identified but a placement has yet to be made. The current secondment is only until end of February 2008, so arrangements need to be made to ensure a project manager is available in the longer term without breaking the continuity.

2.2 Communications and Outreach

A communications and outreach strategy is essential for a project the size of WIS, with the stakeholders and contributors spread across the globe. This was identified as a high risk area in the risk assessment described above and in the risk register. The strategy for the WIS project office is divided into seven areas:

· Participation and representation of WIS in WMO programmes, Technical Commissions or major projects (i.e. IPY) planning and strategic processes. This may be achieve by ensuring the WIS project manager is able to participate in such meetings or by ensuring other secretariat staff or ICG/WIS members can do so.

· As directed by Congress, it is essential to implement a Rolling Review of Requirements (RRR) to ensure that WIS continues to be relevant to stakeholders needs. This does not mean that the implementation of WIS has a rapidly changing target, but that key decisions in WIS’s implementation need to be aware of the current and future needs of the programmes WIS will be supporting.

· Cg-XV identified it is essential to ensure the engagement of Regional Associations as well as the Technical Commissions. A part of the implementation plan includes establishment of Regional WIS teams to undertake pilot projects and to participate in the development and implementation of WIS, especially with members from least developed countries.
· Similarly, the secretariat has the flexibility to initiate special implementation and coordination meetings, normally achieved by having a joint meeting of a Commission expert team and a Regional Association Working Group. This ensures cross fertilisation between Technical Commissions and Regional Associations.
· The WIS project manager’s terms of reference (appendix E) identify a key role of the project manager is to create and maintain an up to date and useful web site to facilitate communication between developers and also to provide WMO members with a place to monitor and engage in WIS planning and implementation.

· An important part of the communications and outreach strategy will be the capacity building and training which will be closely tied to the development of appropriate guidelines and documentation on WIS.

· Congress also identified a need to be proactive in identifying potentially new users of WIS, and suggested a program be initiated to actively seek involvement of other UN agencies, international organisations or projects.

A useful aid to the communications strategy was the publication of WO Bulletin 55 (4) in October of 2006.
2.3 Project Monitoring and Review

This plan forms an important part of the project monitoring and review process and along with a web page will be a part of the communications and outreach strategy. Individual projects will contain mini project plans and Gantt charts. The project officer will provide fortnightly reports to the Chief ISS and Chair of ICG/WIS. Monthly briefings will be provided to the Director WWW. The Director WWW will be responsible for reporting on WIS to the WMO Secretariat through the Comité de Direction. The project manager of WIS will provide a report to each ICG/WIS meeting. The Chair of ICG/WIS will report to ‘Executive Council Working Group on WIGOS and WIS’ and to the ‘Presidents Technical Committee’. The progress on WIS along with this project plan and implementation plan will also be available on the WIS web page.
3 REVIEW OF EXISTING AND NEW WIS COMPONENTS AND SYSTEMS
3.1 Global Telecommunication System (GTS)
3.1.1 Overview of the GTS
The GTS is the communications and data management component that allows the World Weather Watch to operate through the collection and distribution of the information critical to its processes. An overview of the GTS is available under the World Weather Watch web page or directly online at http://www.wmo.int/pages/prog/www/TEM/gts.html. A diagram from this site is Figure 1 of this plan and describes the structure of the GTS. The site also contains information on the current status of the communications upgrades, links and their capacities for each of the regions and of the new cloud structure being developed on the main telecommunication network. There is a link to the Manual on GTS which provides a detailed description of the workings of the GTS, its design principles and the roles and responsibilities of the components within the GTS. Fundamentally, the GTS consists of three levels:
· Main Telecommunication Network (MTN)
· Regional Meteorological Telecommunication Networks (RMTNs)
· National Meteorological Telecommunication Networks (NMTNs)

The GTS is also accompanied by very developed data management practices. These facilitate the orderly and efficient overall management of meteorological data and products of the WWW system. One of the goals of WIS is to allow other programs to be able to benefit directly from such data management practices even when not utilising the GTS communications components.  The data management area is divided into four main fields. These are:
· Data representation and codes

· Metadata

· Quantity monitoring

· Quality monitoring

Data management is a significant component of Part A of the WIS implementation. The catalogues, switching tables published in WMO No. 9 and WMO No. 47 are a key to the efficiency of the GTS. The World Weather Watch Data Management and its components, including associated technical regulations, manuals and guidelines are described online at http://www.wmo.int/pages/prog/www/WDM/wdm.html.  
3.1.2 Problems and limitations of current system

Dr. Geoff Love describes the background to the formation of the WIS project in his article in WMO Bulletin No. 54(4). In this article he notes the growth in satellite remote sensed data in the late 1980’s was beyond the capability of the GTS and that with the expanding availability of the internet, that it was time to either expand the GTS to match, or to review the future of WMO information systems. After extensive review, it was found that rather than viewing WMO’s components individually, it was necessary to take a holistic view of WMO’s information systems. The growth in remote sensed data from the late 1980’s was continuing, and with the rapid development of computing, the introduction of mesoscale models by members would need the boundary conditions from global models, creating even greater demand on communications bandwidth.
The rapid expansion in WMO’s need for bandwidth was running in parallel with the rapid expansion of the internet. As such, many WMO Programmes, unable to have their needs met within the GTS, were starting to build their own information systems based on the internet. This meant that the rigorous data management practices and systems in place for the GTS no longer contained information about many of WMO programmes data and products. This created an environment which was increasing the separation of programme activities into stove pipes at a time when the fundamental goals of WMO (i.e. Resolutions 40 and 25) were for better sharing of information.  Addressing this issue revealed the need for a way of discovering and accessing information across the programs was becoming increasingly desirable. It was also identified that the continued development of independent information management would become too expensive to maintain for WMO members.
David McGuirk (2003) in his Study on the Integration of Data Management activities between WMO Programmes, highlighted the need for coordinating data management across the technical commissions and secretariat program areas. He noted there was generally insufficient recognition of the importance of data management, insufficient knowledge, resources or commitment to management of data, and inadequate coordination and communication. Since McGuirk’s report Congress has approved WIS, and more recently the concept of WIGOS with a view to further integration. Current GTS increasing separation from other programs and uncoordinated information systems across WMO will continue unless data management is understood and coordinated.
A key component missing in the current GTS and other programmes’ systems is a standard way for describing information in metadata. Congress has approved the use of ISO19115 as the basis for a WMO metadata standard.
The GTS is a closed network leaving many important GDPFS or programme specific data centres excluded. Their only connection at present to the GTS is through a local NMHS. Under the GTS’s current architecture, and without having any WMO wide catalogues of data, products or services, it is difficult for these centres, some programmes or other stakeholders to participate in the GTS.

3.1.3 Improved Main Telecommunication Network (IMTN)

The ET-CTS members working on the IMTN have continued to progress the structure of the GTS to incorporate new technologies. The major achievements have included the migration of the GTS to Frame Relay through a two cloud structure as in the following diagram.
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Figure 5 IMTN Clouds

Further improvements on the IMTN have been the successful implementation of the MPLS networks in Europe, which is being extended to IMTN Cloud II. Cloud I will follow, hopefully during 2008, once the technology in the regions concerned enables this to take place and telecommunications suppliers are able to negotiate suitable rates. A new task will be the migration of the GTS from IP version IV to IP VI.
3.1.4 Regional Meteorological Telecommunication Network (RMTN)

As noted in the discussion above on the IMTN, the status and availability of communications technology is not equal over the globe, thus different areas have to plan at different time scales. That is, global communications are not homogeneous. This problem is even more amplified on the regional scale of RMTN. The diversity of the solutions to connect member countries to the GTS increases at the regional and national levels too. These include use of VPN over the internet, satellite technology (e.g. ADM, EMWIN, SADIS, ISCS), radio links (RANET), and basic telephone service links or combinations of the above. As a result, many member countries have limited bandwidth and will have to rely on individual solutions for connecting under WIS if they are to benefit from its new capabilities. IGDDS will be an important component of WIS for these members. Details on RMTN status are online at

 http://www.wmo.int/pages/prog/www/TEM/GTSstatus/GTSstatus.htm. 

3.2 Integrated Global Data Dissemination Service (IGDDS)

The implementation plan for the Integrated Data Dissemination Service (IGDDS) states “IGDDS defines the satellite data and products circulation scheme that is expected to meet the needs of WMO Programmes, within the WMO Information System (WIS), in accordance with the WMO Space Programme Implementation Plan 2004-2007 agreed by WMO EC LVI.”
IGDDS focuses on the circulation of satellite data and products. The ultimate goal for IGDDS is to facilitate timely access to satellite data and products on a global basis by WMO Members. This includes dissemination (Push), data discovery and access on request (Pull), and data management and user management. Near-term IGDDS activities have focused on extending regional Advanced Dissemination Methods (ADM) to an Integrated Global Data Dissemination Service (IGDDS) for operational and research and development satellites in close coordination with the Coordination Group for Meteorological Satellites (CGMS). Data circulation includes ADMs, Direct Broadcast, GTS and Internet dissemination methods. ADMs, whilst providing near global coverage, will not serve all WMO Members, especially in oceanic regions and thus, Direct Broadcast, GTS and Internet dissemination are also vitally important. 

From a user point of view, the IGDDS system is fully integrated into the WIS, since space based observation data are an integral and central part of meteorological observation data used for WMO operational and research activities. Moreover, when dealing with ‘products’, i.e. higher level processed data, the distinction between space based and in situ data becomes less relevant, particularly when observation data are merged and analyzed through assimilation models.

This implies that IGDDS should involve the same data distribution capabilities and mechanisms as other components of the WIS, unless there are particular needs or advantages to use specific solutions.

For example, the high data rates required to routinely disseminate satellite imagery has driven the use of cost efficient, scalable systems such as Digital Video Broadcast (DVBS) by telecommunications satellite, which were initially designated within WMO Space Programme as Advanced Dissemination Methods (ADM). There is, however, evidence that these techniques are not used exclusively for dissemination of space based data and products. They are used by WMO Members to distribute non-space based information. In most cases, space based and non-space based information are sharing the same support. Reciprocally, while the point to point GTS is used extensively to transmit conventional (non-satellite) data, it also supports the transmission of essential space based products such as satellite soundings or atmospheric motion vectors.

An IGDDS implementation group (IGDDS-IG) met for the first time in July 2007. The IGDDS-IG reviewed the requirements of WIS for IGDDS and their interdependencies. They identified that IGDDS has evolved from systems that have their own data management infrastructure and practices. A key aspect to address would be ensuring these systems practices were harmonised with WIS practices and standards. Two key elements were identified for ensuring IGDDS remains compatible with WIS standards. One was to ensure the bulletin headers and unique file naming conventions were taken into consideration in the implementation of IGDDS. The second related to enabling the registration of products and services utilising the WMO profile of the ISO19115 metadata standard. Ideally, this need will be met by enabling a GISC through a common interface to harvest the metadata from IGDDS contributors own product and service catalogues. This standardization aspect was consistent with the need to ensure interoperability of various information systems within GEOSS. The IGDDS-IG raised several specific actions to take the subject forward.
The IGDDS Implementation Plan (IGDDS-IP) notes that IGDDS needs “an harmonized approach of data and metadata management ensuring interoperability with the Global Information System Centres (GISC)”. It also highlights that “having regard to the large volumes of data they are responsible for, it is expected that satellite operators will act within the WIS as Data Collection or Production centres (DCPC) and satisfy the DCPC requirements as defined within the WIS”. Thus it will be essential for the WMO WWW secretariat (especially the WIS project office) to work with the WMO Space Programme secretariat to ensure IGDDS is fully compatible with the overall WMO strategy and its full integration into the WIS. To this end, the WIS Implementation Plan (WIS-IP) will need to develop closely with the IGDDS-IP and the rolling review of requirements for WIS and the IGDDS will need to be coordinated.

The IGDDS Implementation Plan is available from the WMO Space Program’s IGDDS site at 

http://www.wmo.int/pages/prog/sat/Igdds.html 

3.3 New Components of WIS
The concept of WIS approved by Congress in 2003 was described in ‘The Future WMO Information System’ by Professor Hoffman, February 2004 and again in his implementation plan as approved by ICG/WIS Boulder, 2005 ‘An Implementation Timetable for the WMO Information System’. The following (3.3.1 to 3.3.4) are from Hoffmann’s implementation plan. 

In view of the decision by the WMO Congress during its fourteenth session that “an overarching approached was required” the relationship between functions to be performed by WIS and similar functions performed by current WMO Programmes is illustrated in Figure 6 below. 
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Figure 6 WIS relationship to WMO Programmes

To better describe WIS, a functional view is adopted. Three major components are defined: National Centres (NCs), Data Collection or Production centres (DCPCs) and Global Information System Centres (GISCs) 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 organisational entities. There may be organisations like NMHS’s which combine all three functions within their structure. 

3.3.1 National Centre (NC)

Similar to the WWW distribution of functions and that of several other Programmes, (e.g. JCOMM or GCOS), WIS assumes the existence of a national component. This part of WIS is responsible for collecting and distributing data on a national basis and to authorise the use of the WIS elements for its accredited national users. Therefore, a national authority must be established, normally the Permanent Representative (PR) of the country, to co-ordinate the use of WIS by the different Programmes which could operate a National Centre each. The role of the National Centres (NC) was summarised as follows by the IPTT on FWIS:

· Collect observational data from within their country

· Provide observations and products intended for global dissemination to their responsible GISC (possibly via a DCPC)

· Provide observations and products intended for regional or specialized  distribution to the responsible DCPC

· Collect, generate and disseminate products for national use.

· Participate in monitoring the performance of the system

· Authorize their national users to access WIS, as required.
3.3.2 Data Collection or 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 WIS. 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 which collect information like World Data Centres e.g. in Ashville, 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. Their role can be summarised as:

· 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 specialized 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.

3.3.3 Global Information System Centre (GISC)

The regional and global connectivity of the WIS structure is guaranteed by the existence of a small number of GISCs 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 WIS, i.e. they maintain metadata catalogues of all information available for any authorised user of WIS, independent of its location or type. In addition, for all environmental data available within WIS which are not subject to any access control, the GISC will provide a portal for data searches by anybody, even without prior authorisation. This new 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 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.

3.3.4 Network structure

The network connecting the various parts of WIS should be based on any agreed technology available to the participating centres and being capable of handling the foreseen traffic according to exchange requirements. There should be satellite communication channels as well as terrestrial links or managed data network services. Similarly, any suitable transmission protocol could be employed from an agreed WMO super-set of industry standards. The user being able to choose from a wide variety of options should decide the format of the selected information. Metadata information should be available as XML documents. The envisaged network structure can be depicted as below. The GTS in its entirety will be part of WIS, especially for meeting real-time exchange requirements.  
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Figure 7 Information collection data flow
The GISCs are interconnected and exchange data and metadata in order to serve their clients. The NC and the DCPC send data to the GISC within their WMO area. An NC can send its data to a DCPC and the DCPC will provide the GISC with them. 
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Figure 8 Information distribution
A GISC will disseminate the data to the National users under its area of responsibility. It will also distribute data to the NC and DCPC falling within its area of responsibility. A DCPC may also disseminate data to its users.

3.3.5 Refinement of concepts since 2005

The work of the ITT-FWIS and ICG/WIS has identified and described the functions of WIS. In moving forward with the implementation of WIS, it is important to identify minor refinements based on the experience of the WIS developers and on ongoing reviews of user requirements. Utilising the CBS definitions described at the start of the plan for data, products and services, it is now clear that some programmes (eg Education and Training) wish to be able to utilise the data management components of WIS by also registering metadata on services in the WIS catalogues. Thus in the above paragraphs that refer to data and products, it will facilitate the implementation of WIS by refining these terms to be information and services. This recognises the CBS definition of data and products as being information, and alerts application developers to keep aware of the expectation to be able to register metadata on services in the catalogues.
Developers have also identified that, while the above refinement will facilitate human interactive functionality of WIS, to be able to fully automate information discovery and access, it will be necessary to develop and maintain service registries that will enable semantic interoperability.  That is, systems will be able to discover and access information or services from WIS without the need for manual intervention.
3.3.6 Translation of current centres to WIS

Table 2 illustrates a possible translation of current WWW centres to the new WIS structure. WIS fundamentally has NMHS taking on roles as NCs. RSMCs and most RTH become DCPCs. The major RTH and WMC could become GISCs. As with the WWW structure with many NMHS having multiple functions of RSMC and RTH, it is expected that many NC will also have multiple roles. For instance, it is expected all GISCs will be based in NCs who also function as DCPCs. 
Table 2 Corresponding Functions of WWW Centres under WIS

	Current WWW Programs
	WIS functions

	     NMHS (As regards information and communications)
	NC

	     RSMC (As regards information and communications)
	DCPC

	     WMC (As regards information and communications)
	DCPC and/or GISC

	     RTH
	DCPC

	     RTH on MTN
	DCPC and/or GISC

	Other Programme Centres
	NC and/or DCPC


In addition to the centres identified in the WIS vision and the IGDDS, there are other components that will be new under WIS. These include a WMO profile of the international metadata standard ISO19115, centralised catalogues containing metadata describing information and services available across WMO, special security, authentication  and synchronisation components to allow the virtual organisation, presently closed in GTS, to allow access for organisations and people outside of the GTS community. Similarly, the facilities to allow information discovery, access and retrieval will be new components of WIS
3.3.7 Capacity Cost Analysis
An analysis undertaken during the design stage of WIS and incorporated in the FWIS proposal, is included as figure 9. Eight years later, the figures are now low at the top end of data volumes i.e. Major RTH are already handling GTS traffic of around 5GB a day, with some switching over 1,000,000 messages per day. Internet usages in major NMHS are also of the order of 50-100GB a day. Growth rates in data volumes are around 30 to 50% per year.
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Figure 9 Capabilities of centres in response to increasing requirements
4 Related Projects
4.1 GEOSS

GEO work plans are based on the 10-Year GEOSS Implementation Plan which was published in February 2005. The implementation plan is now well into its second year of the 2006 to 2009 work plan which is being managed by five committees. These are:
· Architecture and Data Committee; 

· Capacity Building Committee;
· Science and Technology Committee;
· User Interface Committee;
· Working Group on Tsunami Activities.
Each of these committees has a series of tasks that address the nine Societal Benefit Areas (SBA) of GEO. WIS comes under the Architecture and Data Committee task AR-07-04 titled ‘WIS - GEOSS Operational Exemplar’. 
Other tasks in which WMO is taking a leading role are:
· DI-06-07: Multi-hazard Zonation and Maps (SBA – Disasters);
· DI-06-08: Multi-hazard Approach Definition and Progressive Implementation (SBA – Disasters);
· HE-06-03: Forecast Health Hazards (SBA –Health);
· EN-06-04: Using New Observation Systems for Energy (SBA – Energy);
· CL-06-02: Key Climate Data from Satellite Systems (SBA – Climate);
· CL-07-01: Seamless Weather and Climate Prediction System (SBA – Climate);
· WA-07-02: Satellite Water Quantity Measurements and Integration with In-situ Data (SBA – Water);
· WE-06-01: Surface-based Global Observing System for Weather (SBA – Weather);
· WE-06-02: Space-based Global Observing System for Weather (SBA – Weather);
· WE-06-03: THORPEX Interactive Global Grand Ensemble (TIGGE) (SBA – Weather);
· WE-07-02: Weather Demonstration Project for the Beijing 2008 Olympic Games (SBA – Weather);
· AG-07-02: Agricultural Risk Management (SBA – Agriculture);
· AR-06-11: Radio Frequency Protection (Cross cutting - Architecture);
· CB-06-04: GEONETCast (Capacity Building).
WMO is also involved in further tasks through its cosponsored activities such as WCRP, GCOS and GOOS.
Several tasks related to WIS are utilising or testing components of WIS in their development. For instance, TIGGE is a pilot project of WIS developing the use of the internet for exchanging large data sets. GEONETCast has WIS as a major component through IGDDS.
Cg-XV was pleased with the secretariat’s level of participation and reemphasized that WIS data exchanges and data management services would have to play an important role to the GEOSS as an essential WMO contribution. Congress also stressed hat the participation in GEO had to be on the basis of mutual benefit. To this end, the WIS project office has been supporting GEOSS architecture and data activities, especially AR-07-01 and AR-07-02 which relate to testing and implementing the interoperability capabilities of GEOSS and provide the connectivity between GEOSS and WMO.
The following diagram is adapted from Eliot Christian’s study of ‘Services Oriented Architecture Concepts applied to Specific WIS Systems’. In the upper half of this diagram, it can be seen that the three major WIS components are all interconnected. Each has their own services and links to the outside world. DCPCs and many NCs will also have their own catalogues, but the core of this system architecture is the master catalogue residing in the GISC. NCs without their own catalogues can use the DCPC or GISC catalogue to store their metadata. Data flows generally between all three components, although sometimes an NC will need to go via a GISC to get to a DCPC, or via a DCPC to get to a GISC as per the WIS Vision in Figure 2. Although becoming less likely, it is possible that an NC will not have the internet or external connection shown in the right hand side of this diagram.
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Figure 10 High-level architectural views of WIS & GEOSS interoperable interfaces
The lower half of the diagram shows the GEOSS Clearinghouse as an interface or introduction between the remainder of the GEOSS infrastructure, the WIS and the outside world. The GEOSS Clearinghouse by utilising the GISC catalogues directs any requests from outside or within the GEOSS to the GISC, DCPC or NC by means of the data and product user interfaces. Note that this architecture does not exclude NCs or DCPCs from establishing their own links to the GEOSS clearing house, however, they do not have to do this if they are already in WIS. Christian’s paper describes in detail the benefits of Services Orientated Architecture (SOA), why GEOSS has chosen this particular path and goes onto describe in detail the links between eight specific WMO program areas, WIS and GEOSS.
A key point, in line with Congress’s encouragement for members to participate in GEO, is that it is more efficient and effective if a member’s contribution to WIS can also be an enabler to contributing to GEO. In particular, the metadata catalogues and information discovery, access and retrieval components of WIS can be used to connect into the GEO SBA. This is possible because WIS is working with the Data and Architecture Committee (ADC) and its participants to ensure parallel and coordinated development utilising common standards and ensuring GEOSS developers are aware of WMO community’s particular needs and practices. D/WWW is a co-chair of the ADC, and the WIS Project Manager is a task leader (AR-07-04) and a member of the ADC.
4.2  ITU Common Alerting Protocol (CAP)

OASIS (The Organisation for the Advancement of Structured Information Standards) developed the Common Alerting Protocol to provide an XML definition for any warning message allowing that message to be distributed by many different warning systems. CAP is a standard for public alerting and hazard notification in disasters and emergency situations. CAP addresses the long-standing need to coordinate the information content across all of the mechanisms used for warnings and alerts. It is was formally adopted at an ITU meeting in Geneva in September 2007. GEO has also entered into an MOU with ITU to encourage the use of CAP for warnings within systems registered with GEOSS.
CAP is often combined with RSS (Really Simple Syndication) so that end users can subscribe to RSS services and be alerted whenever a particular class of message arrives. RSS, which is used extensively for news services including on the WMO web site, effectively changes the Web from a passive system into a proactive subscription service. Some work is being undertaken in Australia to convert WMO Tropical Cyclone Warnings into CAP. This work has also been taken up by the Hong Kong Severe Weather Information Centre (run on behalf of WMO) as a sustainable means for gathering warning information to publish automatically on the site.
Although not specifically related to WIS as WIS can handle moving CAP messages around, it is expected with ITU having adapted CAP as the standard for emergency situations that there will be an increasing pressure on members to provide CAP messages to their emergency manager users. Also, as the format is being adopted by international media, mobile phone operators and online services such as Google Earth, the support of CAP within WIS may be a way of addressing the long standing issues of ensuring forecasts and warnings available on these international systems are those from the appropriate authorised WMO member.

5 IMPLEMENTATION PLAN

5.1 Introduction
The background, scope and high-level requirements of WIS are laid out in the main body of the WIS Project Plan and its annexes. Similarly for the project management, descriptions of pilot projects, terms of reference for expert teams, the status of present systems and the links to related projects. The purpose of the implementation plan is to focus on the implementation strategy, timeline, milestones and tasks. Some further background relating to the implementation strategy, such as instructions from CBS and special requirements of Congress that impact on the implementation strategy, are repeated here for completeness. 
The WIS project initially developed in the early 1990’s around high-level requirements with a focus on the data flow and management experience from the evolution of the 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 ICTT-FWIS and, more recently, the ICG/WIS. Solutions and issues are being tested through several pilot projects and activities.
The implementation plan may be used in isolation from the project plan for planning and sequencing tasks, however, care should be taken when considering scope and high-level requirements to ensure the project plan is included in total. The project plan is based on requirements and project processes, while the implementation plan focuses on tasks and timelines. There are key tasks that need to be considered as input to many other WIS tasks and when implementing operational components of WIS. In particular, these include: 

· Rolling Review of Requirements (RRR);
· Technical Specifications of the GISC, DCPC and NC;
· Governance Procedures for nomination and selection of GCPC, DCPC and NC; and 

· Guidelines on WIS.
The RRR, the Technical Specifications and the Governance documents will be important annexes to the WIS Project Plan. The Guidelines on WIS will need to take quite a different approach describing the logical architecture of the WIS but focussing on WIS’s physical architecture and providing details on what member countries need to do to be a part of WIS. As with the project plan, the guidelines will incorporate the RRR, Technical Specifications and Governance documents. 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.

Because of the dependence of other tasks, these key tasks have been identified as priority deliverables and although it would be ideal to complete them before progressing with other tasks, the requirements to deliver on WIS as an operational system (i.e. a functional GISC in 2008) mean these tasks have to be done in parallel to tasks that are dependant on them. 
5.2 Special Instructions from CBS and Congress

WMO’s fifteenth Congress (Cg-XV) was held in May 2007. Congress emphasized 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 authorized users, as well as flexible timely delivery services.

Congress emphasized 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 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 maximized synergies while minimizing 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.
The following tasks and timelines are based on the above timings from Congress, and either relate directly to a Congress statement, or are facilitating the project through complementary activity
5.3 Tasks

The tasks outlined below are also registered in a project management application (Microsoft Project). In addition to the actual tasks listed, the project management application includes information about milestones and meetings, such as Congress, EC, CBS and the ICG/WIS. Such meetings perform an important validation task of WIS development activities and provide opportunities for feedback into the development and implementation of WIS. Progress on each task is to be gathered from the listed task leaders and recorded in the project management application. WIS implementation is broken down as per the following table. Dependencies between tasks are shown in a Gantt chart in Attachment II.
	Task Group
	Task Identifier
	Task area or activity
	Leader
	Risk
	Priority

	Manage Project 
	5.3.1
	Create and manage a framework for the implementation of WIS
	
	
	

	
	5.3.1.1
	Consolidate WIS Plans including preparation of this Project & Implementation Plan.
	WIS Project Manager
	Moderate
	Essential

	
	5.3.1.2
	Ensure Programme participation through liaison with WIS Secretariat Committee
	WIS Project Manager
	Low
	Medium

	Conduct Outreach
	5.3.2
	Ensure Members understand WIS and are kept informed of its progress.
	
	
	

	
	5.3.2.1
	Conduct presentations on WIS and ensure representation of WIS at WMO meetings.
	WIS Project Manager
	Low
	High

	
	5.3.2.2
	Undertake rolling reviews of requirements
	WIS Project Manager
	High
	Essential

	
	5.3.2.3
	Identify potential users of WIS
	C/DRR
	Low
	Medium

	
	5.3.2.4
	Facilitate regional development of WIS through WMO Regional Association WIS Teams
	C/ISS
	Moderate
	High

	
	5.3.2.5
	Develop and maintain a WIS Project  web page
	WIS Project Manager
	High
	High

	
	5.3.2.6
	Facilitate regional involvement in WIS development and implementation by holding Joint Implementation-Coordination Meetings
	C/ISS
	Low
	High

	Implement 
Part A of WIS
	5.3.3
	Facilitate the continued evolution of the GTS and extension of GTS to address all programmes’ relevant needs.
	
	
	

	
	5.3.3.1
	Coordinate activities facilitating the evolution of the GTS.
	Chair ICT-ISS
	Moderate
	Essential

	
	5.3.3.2
	Coordinate GTS/WIS development with RTH representatives through ET GTS-WIS OI (ET-OI)
	Co-Chairs ET-OI
	High
	Essential

	
	5.3.3.3
	Explore alternative communication techniques and structures through the ET-CTS, including sharing of members’ expertise.
	Co-Chairs ET-CTS
	High
	Essential

	
	5.3.3.4
	Continuously improve the MTN though the activities of the IMTN project.
	Co-Chairs ET-CTS
	Moderate
	Essential

	
	5.3.3.5
	Explore the use of VPN technology through VPN Pilot Project in Region II & V and assist other regions in implementing such technology.
	WIS/GTS Coordinator RA II and ISS Coordinator RA V
	Low
	High

	
	5.3.3.6
	Develop a virtual all hazards network within WIS
	Co-Chairs ET-CTS
	Low
	Medium

	
	5.3.3.7
	Engage the RA Working Groups on Planning and Implementation of WWW (WG-PIW) in the development and implementation of WIS
	Chairs WG-PIW
	Moderate
	High

	Develop Regulatory Documents
	5.3.4
	Work with relevant expert teams to develop documentation, guidance and procedures for WIS centres and activities.
	
	
	

	
	5.3.4.1
	Document Governance procedures for incorporating new GISC, DCPC & NC into WIS
	WIS Project Manager
	Low
	Essential

	
	5.3.4.2
	Develop and document GISC, DCPC & NC Technical Specifications 
	WIS Project Manager
	Moderate
	Essential

	
	5.3.4.3
	Develop and publish relevant guidelines on WIS
	Co-Chairs ET-CTS
	Moderate
	Essential

	
	5.3.4.4
	Review WMO Technical Regulations, Manuals and Guidelines to incorporate WIS
	Chair CBS Management Group
	Low
	Medium

	Implement 
Part B of WIS
	5.3.5
	Facilitate the implementation of the new WIS functionality
	
	
	

	
	5.3.5.1
	Develop, publish and facilitate the use of a WMO core metadata profile of ISO 19115
	Chair IPET-MI
	High
	Essential

	
	5.3.5.2
	Develop and Implement GISCs
	GISC Co-Chair ET-WISC
	High
	Essential

	
	5.3.5.3
	Develop and Implement DCPCs
	DCPC Co-Chair ET-WISC
	Moderate
	Essential

	
	5.3.5.4
	Develop and Implement WIS components of NCs
	Chair ICT ISS
	High
	Essential

	Coordinate & enable Interoperability 
	
	Work with other programme implementation projects identified as a key element of WIS or having a dependency on WIS.
	
	
	

	
	5.3.6
	Coordinate WIS implementation with IGDDS implementation
	WIS Project Manager
	High
	Essential

	
	5.3.7
	Coordinate WIGOS development and implementation with WIS implementation.
	Co-Chairs ET-CTS
	Moderate
	Essential

	
	5.3.8
	Coordinate WIS activities with GEO and facilitate WMO’s contribution of WIS to GEOSS
	WIS Project Manager
	Low
	High

	Build Capacity & Conduct Training
	5.4
	Ensure Members know what they need to do to participate in WIS and that they have the capabilities to benefit from WIS.
	
	
	

	
	5.4.1
	Guide and facilitate the capacity building activities necessary for the implementation stage of WIS
	WIS Project Manager & Chair ICG/WIS
	Low
	High

	
	5.4.2
	Guide and facilitate the capacity building activities necessary for the post implementation stage of WIS
	WIS Project Manager & Chair ICG/WIS
	Low
	High


Table 3 Summary list of implementation action items

5.3.1 Manage Project
· Consolidate WIS Plans (Project Management and Implementation Plan) 

Cg-XV (3.1.2.13) emphasized the need for an implementation plan and guidance material for facilitating the implementation by Member countries at global, regional and national levels. This task was able to be commenced with the availability of a project manager in March 2007. A draft of this project plan and implementation plan will be provided to ICG/WIS September 2007. This document will be reviewed with an aim to presenting it to the initial meeting of the EC WG WIGOS in November 2007 and after further review, be presented to the proposed meeting of the ICG/WIS in second quarter 2008 and EC VX 2008. 
Risk: 

Moderate. Although this is an essential task and the first draft of the plan has been provided, other tasks must also move forward and the project manager must continue to be responsive to others needs, and opportunities. Also, these other activities provide essential input into the completion of the project and implementation plan. With only the project office presently on hand, insufficient resources repeatedly threaten the delivery of this essential task within the required time frame. 
Task Leader: 
WIS Project Manager

Priority: 
Essential
5.3.1.2
Ensure Programme participation through liaison with the WIS Secretariat Technical Committee (WIS STC)
In order to provide the WIS project manager with easily accessible expertise from WMO Programmes and their links to the WMO user communities, a Secretariat Technical Committee was formed consisting of secretariat staff identified by Department Directors. These staff will act as key secretariat contact points for each programme and technical commission to assist the project manager in ensuring WIS incorporates all WMO activities. The initial terms of reference for this committee are to:
Provide guidance to the WIS Project Manager relative to their department and user community facilitating in the project coordination and implementation of WIS;
Assist in the ongoing Rolling Review of Requirements of WIS through their expertise, and through seeking input from relevant experts;
Act as a focal point for WIS specific matters relating to their department.
The project manager will maintain a record of the members of this group and, through consultation with the group, establish suitable working practices. The timeline for this task is for a gradual establishment over the remainder of 2007, then ongoing over the life of the project. 

Risk:

Low

Task Leader:
WIS Project Manager

Priority:
Medium

5.3.2 Conduct Outreach

· Conduct presentations on WIS and ensure representation of WIS at WMO meetings 
Cg-XV emphasized that the support and involvement of all NMHSs, including regional associations and technical commissions, in the WIS development was a crucial factor for ensuring a successful implementation and a shared ownership of the system. Helping Members understand WIS and keeping them current on the development of WIS is an essential component to meeting this need. To this end, it is important that each WMO meeting relating to operations or services include a report on WIS. This can be achieved by secretariat staff liaising with the WIS project manager providing a briefing at the meeting, or if necessary (i.e. the meeting is not in Geneva, or the project manager is unavailable) provide the representative attending the meeting with relevant up to date information tailored to the audience. As well as providing the presentation, it is important to also participate in the review of the minutes to ensure a consistent and evolving message is getting through to members. Feedback from members and secretariat staff, since the arrival of the project manager, has confirmed the effectiveness of this approach and justified the time spent on these issues by the project manager. Similarly, the project manager has found participation in these meetings very beneficial in understanding others’ expectations and understanding of WIS. The timeline for this task is ongoing. All meeting organisers should be responsible for coordinating with the WIS Project Manager. 

Risk:

Low. As with the WIS project manager, many secretariat staff are stretched to their limits. This task should be able to proceed, but at a reduced level of audience adaptation and possibly effectiveness.
Task Leader: 
WIS Project Manager

Priority: 
High

· Undertake rolling reviews of requirements 
As noted in the project plan and in the introduction to the implementation plan, this task was identified by Cg-XV and is a feeder to many other tasks. As such, it is essential this task be completed to sufficient levels for critical stages of the project and that user requirements are kept continuously under review. The strategy to establish the user requirements is to consult as widely as possible with user groups, starting with results from earlier surveys and feedback. A straw-man user requirements document will be established during 2007 based on expertise of the secretariat staff, in conjunction with feedback from the technical commissions. The report will be reviewed incorporating feedback from the WMO Programmes and will form a key annex to the WIS plan. It will then be the baseline for further rolling reviews. The staffing to produce this report will be through contractors initially, and become a core ongoing duty of the WIS project office once a rolling review process is established and approved by the ICG/WIS. The timeline of this task is to provide material for the ICG/WIS meeting in September 2007 and to incorporate feedback from this meeting before the ECWG-WIGOS meeting in November and after further review present to the proposed meeting of the ICG/WIS in second quarter 2008 and EC VX 2008.
Risk:

High. The highly consultative nature of this task has revealed it is difficult to obtain feedback from the external stakeholders in a timely fashion. The initial aim of having a report available for ICG/WIS has had to be downgraded to provision of the responses to a questionnaire circulated amongst the WIS-STC, aided by an extensive list of interviews and assistance from the project manager. The reviewed timeline above should be deliverable providing suitable contractors are available to assist the project manager. Lack of responsiveness from the technical commissions and suitable sources outside of the secretariat will continue to be a source of risk to this task. Some input from a marketing communications consultant would be useful in increasing the effectiveness of this process and reducing the risks.
Task Leader:
WIS Project Manager

Priority:
Essential
·  Identify potential users of WIS 

CBS Ext(2006), when describing the importance of technical commissions to provide user requirements to WIS developers,  emphasised the early identification of external users of WIS and the need to incorporate their requirements into the planning particularly, the international disaster risk management community. It went on to state “The coordination mechanism should be developed and implemented with urgency, by mid 2007, to bring on board the interdisciplinary user community and relevant international organizations such as ISDR, FAO, UNOCHA, to develop their requirements and their future participation in and contribution to WIS”. To this end, WMO DRR program is working with the WIS Project Manager to:

Segment different users in disaster risk management and prioritize them according to the alignment of their needs and requirements with what can be offered through GTS/WIS;
As a first priority (2007-2009) work with leading humanitarian Agencies and other relevant UN agencies responsible for coordination of humanitarian response to disaster to consider potential opportunities.
C/DRR commenced this activity in mid 2007, interviews and meetings with the select UN agencies will be scheduled to take place over the last quarter of 2007 and first half of 2008. The process will be incremental, first looking at the agencies current practices and needs, followed by identifying future opportunities that can be realized through WIS. A brief project plan will be prepared by DRR.

Risk:

Low. The major risk to this project is the abundance of higher priority or time critical tasks facing the DRR department. The outcome is still achievable through persistence, but not within the time requested.

Task Leader:
C/DRR

Priority:
Medium

5.3.2.1 Facilitate regional development of WIS through WMO Regional Associations WIS Teams
CBS Ext(2006) noted the need for building capacity in developing countries and enabling them to participate in WIS. This included involving experts from the developing countries in the development of WIS. Cg-XV concurred with this approach and emphasized the importance of “continuing to promote the awareness of WIS services to the NMHSs as well as potential user communities, including through pilot demonstration project with the involvement of NMHSs from developing countries”.  To this end, a Task Team has been established in Region I and is planning to undertake several pilot projects (See RA I WIS Task Team in Annex A for details). It is planned to create similar task teams in the other regions during 2008. To achieve this the Regional WG-PIW chairpersons have been invited to the September 2007 ICG/WIS meeting, along with key ISS members of the RA I/WIS-Task Team  (i.e. Kenya, Morocco, Senegal, South Africa, Asecna). Time lines for this series of tasks include the establishment of teams over the 2008 then ongoing participation during the development and implementation of WIS.
Risk:

Moderate. A major risk to this project is number of countries involved and the requirement for resources if members are unable to cover the costs of meetings and activities. To minimise this risk, it is suggested to try and integrate WIS activity with related meetings and to consider the use of internet tools such as WebEx. Another risk is that the WIS implementation timelines are tighter than the normal ISS development processes putting stress on established consultation and information processes. This means that the WIS project office and ISS will need to pay special attention to ensuring adequate communication and consultation takes place.
Task Leader:
C/ISS

Priority:
High

5.3.2.2 Develop and maintain a WIS project web page 

An important part of communications outreach is to have an effective website containing current information about the project, tasks, upcoming events and background information. This is reflected in the WIS Project Manager’s terms of reference as “Coordinate the update of a WIS Web page on the WMO Web site by publishing information about WIS, including values and benefits, practical participation in and interaction with pilot projects, giving attention to the needs of the various WIS user communities and target groups.” There are two key sites for WIS, one (http://wis.wmo.int) being for the metadata registration, development and related technical components, the other under http://www.wmo.int for general WIS information. Both need considerable attention to be brought up to date and, in the case of the general WMO link, brought into line with the style and features of the WMO website overall. The timeline for this task is ongoing, although, there is some significant initial work required as soon as is possible.
Risk:

High. Despite this being a high priority task, the time lag in benefits starting to accrue from this work, relative to the time required for updating the web pages and getting the WIS web to the required standards falls below other duties facing the project manager. Thus, the project manager has been unable to undertake any basic webpage work, aside from critical maintenance issues. In order to get this task moving, a contractor is being assigned to assist the project manager in bringing the web pages up to date. He will review any technical subject matter and work with WIS team to transpose text into a format that attracts and holds interest of the target audience.
Task Leader: 
WIS Project Manager

Priority: 
High

5.3.2.3 Facilitate regional involvement in WIS by holding ISS Joint Implementation-Coordination Meetings 

Cg-XV emphasized that the support and involvement of all NMHSs, including regional associations, in the WIS development was a crucial factor for ensuring a successful implementation and a shared ownership of the system.  In order to ensure close coordination and cooperation between the CBS expert teams the Chief of ISS may, arrange for Implementation and coordination meetings involving regional association working groups, CBS expert teams and relevant NMHS staff. These meetings will most often be held jointly with a planned regional association meeting or with a CBS expert team meeting. The time line for this activity is ongoing.
Risk:

Low. The major risk to the success of joint implementation and coordination meetings is ensuring the attendance of the right people. This can be addressed by providing financial assistance to attendees; however this may add significant loads onto the funding allocated for meetings.

Task Leader: 
C/ISS
Priority: 
High

5.3.3 Implement Part A (Evolution of the GTS)
5.3.3.1 Coordinate activities facilitating the evolution of the GTS 
As noted in section 5.2 under Special Instructions from CBS and Congress, implementation Part A requires the continued evolution of the GTS. This task heads a series of tasks (Listed under 5.3.1) and involves several expert teams, regional association representatives and RTH experts. The principal operation of this task is the coordination of the evolution of the GTS through wide consultation and participation of the experts who maintain and operate the core elements of the GTS. CBS is responsible to EC and Congress in insuring these tasks operate smoothly. The responsible CBS Management Group member is the Chair of the Open Program Area Group on Information Systems and Services (OPAG ISS). The Chair of OPAG_ISS manages this coordination through an Implementation Coordination Team on ISS (ICT-ISS). The chair is assisted in both roles of OPAG-ISS and the ICT-ISS by a co chair. Secretariat support is through the Chief of Information Systems and Services (C/ISS).

Since the inception of WIS, CBS, the EC and Congress have all constantly restated that it is essential that the evolution of the GTS into WIS does not lead to degradation in the routine collection and dissemination service for time-critical and operation-critical data and products, or to disruption to the timely delivery services for other data and products. The CBS ICT-ISS has the overall role of ensuring these tasks are moved forward without degrading or interrupting current levels of reliability and service of the GTS.  The expert teams working within the OPAG-ISS with a major role in Phase A of WIS implementation are:
· ET on GTS-WIS Operations and Implementation (ET-OI);
· ET on WIS-GTS Communication Techniques and Structure (ET-CTS) with co-chairs in;
· Enhanced utilisation of data communication techniques (EUDCT);
· Data Communication Structure (DCS);
· ET on Data Representation and Codes (ET-DRC);
· Coordination Team on the Implementation of Table-driven Code Forms (CT-MTDCF).
Terms of reference (TOR) for all these groups are listed in the appendices of the WIS Project Plan. Many of the line items in the TOR appear in the WIS implementation plan as tasks. Ideally, given enough resources in the WIS project office, nearly all the items in the TOR would be registered and managed as tasks within the project structure.
Some of these terms of reference such as the task listed under the ICT-ISS have yet to be allocated to a specific group. In particular, the assessing advantages and disadvantages of different data representation systems (e.g. BUFR, CREX, XML, NetCDF, HDF) for use in real time operational exchange between NMHSs and in transmission of information to users outside the NMHSs. Other issues are also arising that the ETs don’t feel fit into their TOR. These also need to be registered and addressed. Possibly the WIS project office could create and maintain a register of unresolved or unallocated tasks.

The future infrastructure of the GTS under WIS is very much in the hands of the ET-CTS, however, the current operations and smooth evolution of the GTS is the responsibility of the ET GTS-WIS OI.  A critical component of this task is to ensure all the experts on the expert teams mentioned above are familiar with the WIS vision and have a full understanding of the requirements and activities of the other OPAG ISS expert teams working on the Part B of the WIS implementation. Cg-XV emphasises this task should have the highest priority. The timeline for this task is for the life of the project.
Risk:

Moderate. There are many people in these ETs and some may not realise the importance of their participation in the evolution of the GTS into WIS, especially those whose focus is on the day to day running of their RTH or specialist component part of the GTS. There is also the issue raised at Cg-XV of many experts not being allowed sufficient time to be fully effective in their participation in an ET, often only being able to work in pulses on ET matters triggered by immanent  meetings. 

Part A of  the WIS development and implementation has the highest profile impact as it includes the functions of the WWW that provide the delivery of time and operationally critical data and products, as well as other information, underlying the basic operations of NMHS. If these systems fail, or even if failures in the GTS are thought to be associated with the implementation of WIS, then this will reflect poorly on WIS. A significant failure could even lead to the cancellation of the project. Without being managed, the risk for this task would be very high. Management of this risk is two fold. The first part reduces the likelihood of such an event happening by maintaining the rigorous change management practices exercised by GTS managers. The second component reduces the impact through ensuring members understand WIS and the evolutionary processes of the GTS. Thus the main role of this task is to ensure regular coordination and communication between members involved in day to day operations and those involved in the strategic and planning components. The outreach tasks, especially the WIS web page are essential tools for managing this risk and ensuring the residual risk is kept down to moderate.
Task Leader: 
Chair ICT-ISS
Priority: 
Essential

5.3.3.2 Coordinate GTS/WIS development with RTH representatives through ET GTS-OI

As noted in the task 5.3.1.1, the ‘Expert Team on GTS and WIS operations and implementation’ (ET-OI) are at the operational end of the WIS implementation. Consisting of focal points for each RTH on the MTN, they are the team that keep the system running at the required levels of performance and have to manage incorporating changes from the other groups. They work in coordination with the ET-DRC and the CT-MTDCF to facilitate the changes associated with the migration to table-driven code forms and any new codes that may arise as other programmes start to consider the use of WIS. The TOR for this group (listed in the appendices of the project plan) subdivide their role into five major areas:
· Monitoring operational information flow on the GTS-WIS;
· Contribution to the development of documentation for GTS-WIS;
· Recommendation of methods to ensure the coordinated implementation of core communications components of WIS;
· Address the need for Unique File Names under WIS;
· Prompt identification and escalation of any implementation issues to the OPAG on ISS.

As well as contributing as per the TOR this group, with their representation from all the RTH are a key link in ensuring Member countries are able to understand WIS and incorporate WIS’s implementation into their own planning processes. Additional roles of ET-OI in the implementation of WIS would possibly involve:

· Data exchange and develop procedures at RTH centres in support of other programmes such as GCOS, Space Programme, etc;
· Procedures and implementation of data exchange using web systems and services;
· Monitoring of WIS traffic other than traditional AGM/SMM/IWM procedures.
The traditional work of ET-OI has been very active and mostly via email, however, there was a meeting conducted in May 2006 before CBS Ext(06).  The implementation of WIS will potentially require even more work on the ET-OI especially by the co-chairs.  Most of the work will continue to be via email, supported by, at a minimum, a meeting every 2 years to be held in advance of CBS and extraordinary sessions.
The timeline for this task is ongoing. 

Risk: 

High. Closely associated with the previously stated problem of members of ETs not having enough time at work to participate in the tasks’ functions, there is a risk that much of the work will fall to the co chairs. All participants need to understand the importance of raising or addressing issues promptly and being able to respond as a group to questions from other ETs or the WIS Project Office. Also, the TOR of the team need to be revised so that their role in the implementation of WIS is more forthright. This should include the secondary components, such as communicating back to their organisations. Otherwise the risk will stay high that these important components of the ET will not be addressed.
Task Leader: 
Co Chairs ET GTS-WIS OI
Priority: 
Essential

5.3.3.3 Explore alternative communication techniques and structures through the ET-CTS (Expert Team on WIS-GTS Communication Techniques and Structure)

The terms of reference for the ET-CTS are in the appendices to the WIS Project Plan. It is evident from the TOR that this ET has a significant role in several key tasks groups of the WIS implementation including outreach, the development of regulatory documents, the evolution of GTS into WIS, the new functionality of WIS and exploring the establishment of a virtual all hazards network within WIS. Furthermore, the TOR identifies some technical exploration and monitoring such as the IPv6 and MPLS. Of all the TOR activities, those relating to establishing standards and documentation are addressed under 5.3.4 of the implementation plan ‘Developing of Regulatory Documents’, and under 5.3.5 ‘New WIS Functionality’. Those focusing on the evolution of the GTS-WIS are listed under 5.3.1 and come under this task or the listed tasks below for which the ET-CTS is responsible.  The timeline for this task is ongoing.

Risk: 

High. The overall risk in this work is very high as the task incorporates some of the highest impact and core components of the GTS and WIS. However, work practices established by the ET-CTS significantly address the very high risk nature of the task and significantly reduce the likelihood of any risk eventuating, however, the very high impact leaves this task still as a high risk area. This residual risk can be managed through the same mechanisms as noted in 5.3.3.1 above utilising communication, consultation and by the change management practices identified in Risk 5 of the “Register of High Risks” in the appendices of this plan.
Task Leader: 
Co Chairs ET-CTS
Priority: 
Essential

5.3.3.4 Continuously improve the MTN through activities of the IMTN Project

The continued review and development of the WMO networks undertaken by the IMTN is a major component of the advances in the GTS to date. Many of these changes such as the successful implementation of the Region VI, then Cloud I migration to MPLS, have radically improved the cost effectiveness of the MTN. Similarly, the implementation of the advanced dissemination methods (ADM) has been very successful in improving access to GTS information for many members. The next major advances will be in migrating Cloud II to MPLS and the potential for establishing any to any links within the MTN. The continued work of the IMTN project is an essential development to enable the realisation of the full potential of the WIS architecture and needs to work closely with the other tasks in the evolution of the GTS to WIS, as well as the tasks leading to the new functionality of WIS.  The timeline for this task is ongoing.

Risk: 

Moderate. Although the task is potentially a very high or extreme risk, the work practices of the team reduce the residual risk to moderate. It is important that as these new technologies are explored that the communications infrastructure and support from the suppliers is able to match the IMTN service levels. The implementation of new solutions has to work very closely with the ET GTS-WIS OI.
Task Leader: 
Co Chairs ET-CTS
Priority: 
Essential

5.3.3.5 Explore the use of VPN technology through VPN Pilot Project in RA II & V and assist other regions in implementing such technology
The VPN pilot project is described in more detail in the appendix A of the project plan and like the IMTN task, it needs to be coordinated with many of the other development components of WIS and provide feedback into the other tasks. This project is addressing one of WIS core deliverables to be able to make optimal use of the internet without reducing the security and functionality of the routine collection and dissemination service for time-critical and operation-critical data and products, or to disruption to the timely delivery services for other data and products. This task will continue into 2008 and while there remains aspects of IPSEC protocols to test and explore.
Risk: 

Low. The task has been well supported by members in Region II and V and is only operating in development mode. There is some risk during testing of impacting on real time networks for some members but work practices of the group address this risk, keeping the project at a low risk level.
Task Leader: 
WIS/GTS Coordinator RA II and ISS Coordinator RA V
Priority: 
High

5.3.3.6 Develop a virtual all hazards network within WIS
Cg-XV was pleased that CBS continued to further enhance operational procedures for the effective exchange of data, products and related metadata, including high priority information such as warnings.  It noted with satisfaction the operational arrangements made for the effective support to Tsunami warning systems for the prompt distribution of warnings and the collection and exchange of sea level, deep-ocean tsunami detection and seismic data.  Congress asked CBS to further review the exchange and routing mechanisms for messages and files on the GTS with a view to WIS and improving exchange of high priority data and products in support of a virtual all hazards network within the WIS-GTS
Risk: 

Low
Task Leader: 
Co Chairs ET CTS
Priority: 
Medium
5.3.3.7 Engage Regional Association Working Groups on Planning and Implementation of the World Weather Watch (WG-PIW) in the development and implementation of WIS.
Just as Congress has tasked CBS with the lead in the development and implementation of WIS it has also asked the regional associations to be involved. In particular, Cg-XV emphasized that the support and involvement of all NMHSs, and regional associations in the WIS development was a crucial factor for ensuring a successful implementation and a shared ownership of the system.  Cg-XV recognized that the Regional Working Groups on Planning and Implementation of the WWW (WG-PIW) should take a leading role in the regional WIS development and planning. A key component of this activity will be the establishment of RA WIS Teams as a part of the outreach project. As with the RA-I WIS Team, each of these teams will ideally initiate their own tasks or pilot activities and participate in many of the other WIS tasks. Principal coordination with these groups will be via the ET WIS-CTS, with each WG-PIW being represented on the ET WIS-CTS by their WG-PIW ISS Coordinator.
Risk: 

Moderate. As noted in the RA WIS Teams task under outreach, the major risk to this project is number of countries involved and the requirement for resources if members are not willing or are unable to cover the costs of meetings and activities. To minimise this risk, it is suggested to aim to integrate WIS activity with related meetings and to consider the use of internet tools such as WebEx. Another risk is that the WIS implementation timelines are tighter than the normal ISS development processes, putting stress on established consultation and information processes. This means that the WG-PIW chairpersons will need to work with the WIS project office and ISS to ensure adequate communication and consultation takes place.
Task Leader: 
Chairs WG-PIW
Priority: 
High

5.3.4 Develop regulatory documents

Cg-XV reinforced the previous CBS, Cg and EC requirements emphasizing the need for appropriate regulatory documentation including organization and recommended practices and procedures (e.g. a Manual on WIS) as well as an implementation plan and guidance material for facilitating the implementation by Member countries at global, regional and national levels.  It tasked CBS, in collaboration with the ICG/WIS, to develop regulatory documentation in phases based on the validation of preliminary organisational, functional and operational design.

Because of the size of this requirement and the process for producing a WMO Manual under the technical regulations structure which will involve several years of work and international collaboration, it has been divided into five functional tasks:
· This implementation plan;
· Governance procedures for GISCs, DCPs & NCs;
· Technical Specifications;
· Guidelines on WIS;
· Review WMO Technical Regulations, Manuals and Guidelines.
These tasks are all essential deliverables, and the first four are needed to be completed by the end of 2008 if Member countries are to be able to implement their components of WIS within the Congress’s stated timelines. The first four tasks will need to be dynamic and updated as work from the pilot projects resolves some of the uncertainties in the logical and physical architecture and data flows. The output from these tasks will be major contributions to the final review of WMO technical regulations and related documents which will be undertaken in close coordination with other activities such as WIGOS.
5.3.4.1 Document governance procedures for incorporating new GISC, DCPC & NC into WIS
Based on the WIS concept, as currently endorsed by Cg-XIV and consolidated by the Inter-Commission Group on WMO Information System (ICG/WIS), and in connection with the request of the Executive Council to expedite the development of the WIS implementation, a contractor was appointed in May 2006 to develop the governance documents for GISCs and DCPCs. This task was completed successfully and procedures were approved at CBS Ext(2006) and endorsed by Cg-XV. The results of this work are published in the final report on CBS Ext(2006), WMO-1017, Annex III.
The task was divided into two phases: 

· Phase one: Drafting of initial specifications for the different components of the WIS GISCs and DCPCs;

· Phase two: Consolidation of the specifications.
At the end of Phase one, a draft version was reviewed by the relevant teams, including the ICG/WIS session in September 2006, and moved into the second phase which addressed the consolidation of the specifications which was presented to CBS Ext(2006), approved and passed to Cg-XV.
Cg-XV endorsed in principle these procedures and encouraged Members to adhere to them until they would eventually be included in regulatory documentation related to the WIS.  It noted that the designation of DCPCs,  was mainly based on the functions and operational capabilities of centres and would also take consideration of the geographical distribution and relevant zone of responsibility in coordination with the relevant regional associations.
Although the much of this task is completed, there still remains a lot to do in with some further elements of governance needing to be defined (in the framework of guidelines and regulatory material), including creating procedures for non-NMHS NCs. This will be undertaken by the WIS project office staff, or by another contractor, and should be in completed by the end of 2008. Consolidation of these governance documents into the regulations will be a part of another task 5.3.4.4 ‘Review of WMO Technical Regulations, Manuals and Guidelines’ which has a longer time line. 
Risk: 

Low. A key part of the task has been completed and, as the approach has been endorsed by Congress, the main risk will come from the WIS project office resource issues.
Task Leader: 
WIS Project Manager
Priority: 
Essential
5.3.4.2 Develop and document GISCS, DCPC & NC Technical Specifications

The need for technical specifications of the WIS components has been clearly stated by the ICG/WIS, CBS, EC and Congress. The SIMDAT Region VI VGISC pilot project has been a major mechanism for transferring the high-level requirements and vision of WIS into the functionality of all three components, namely, the GISC, DCPC and to some extent an NC. These specifications, although incorporating several issues relating to virtual organisation and virtual GISC aspects, will form the basis for a contractor to draft the technical specifications for a GISC, DCPC and an NC. 
A contractor has been arranged by the WIS project office for the last quarter of 2007. He will be located in the WIS project office Geneva, as well as spending time with the VGISC development team at the ECMWF in Reading. The contractor will also liaise with co chairs on ET-WISC to ensure the technical specifications incorporate the combined knowledge and experience of the ET-WISC. The task is divided into three phases:
· Development of a first draft based on Region VI VGISC experience during September and October;
· Review by the ET –WISC, ET-OI and key stakeholders early to mid November;
· Incorporation of feedback and preparation of the final draft by mid December.
The draft specifications will be incorporated during 2008 into the initial Guidelines on WIS documentation and later utilised in the revision of WMO technical regulations, manuals and guidelines. The draft specifications will undergo regular reviews based on experiences from other WIS activities during the life of the WIS project. Output from this project task will also be used to facilitate the implementation stage of the Region VI VGISC.
Risk: 

Moderate. The timelines for the preparation and delivery of this document will be dependant on the responsiveness and cooperation of many people including the Region VI VGISC developers and the ET-WISC members.
Task Leader: 
WIS Project Manager
Priority: 
Essential
5.3.4.3 Develop and publish relevant guidelines on WIS 

Cg-XV emphasized the need for appropriate regulatory documentation including organization and recommended practices and procedures so that Member countries can begin the development and implementation of their WIS components. It is envisaged that the guidelines on WIS will follow the structure, content and depth of existing related manuals, in particular the Manuals on GTS (WMO No. 386) and GDPFS (WMO No. 485). It will incorporate the other regulatory documents being developed under WIS including the governance document and the GISC and DCPC technical specifications document. 
In order to provide this document in the required time it is planned to appoint a contractor for 2008 to work full time on this task. An alternative, in order to obtain the quality of individual needed and the diverse skills, is to appoint a principal contractor for six months spread over 2008, supported by a local assistant contractor or short term staff on half time for the full year. The actual execution of such appointments would have to be consistent with WMO staffing guidelines for contractors and temporary staff. The task will be divided into three phases including:
· Phase I

- The development phase and preparation of a draft document in English by the end of 2008;
· Phase II

- Presentation of the draft document to the various constituent meetings and processors for endorsement. Each component may lead to some changes being fed back into the document;
· Phase III

- Incorporation of the guidelines into the WMO technical regulations.

The task plan for phase one will be based on Rapid Development Techniques used in the building of software applications and will be divided into overlapping stages including:
· information gathering period;
· establishing a document outline;
· preparation of the document;
· a formal review by stakeholders including the ICG/WIS, ET-CTS, ET-WISC, ET-OI and the Rapporteur on WMO-No.788;
· preparation of the final draft;
· Acceptance of the final draft by the Chair of the ICG/WIS.
With the use of rapid development an important aspect will be ensuring components of the draft are reviewed by the relevant ET during the preparation of the guidelines rather than waiting until the formal review stage. Similarly, without limiting the flexibility of the contractors to develop their own work plan in consultation with the project manager, completed sections of the draft should be accessible to NMHS WIS developers via the WIS web page
. This is to allow developers to utilise the information and to provide feedback on its content and usability.
Risk: 

Moderate. This project task has an ambitious timeline. This can be addressed by choice of contractor and ensuring project office support to the contractor. The use of a local support contractor will aid in reducing this risk as will addressing staffing issues of the project office itself.  Rapid development projects require responsive stakeholder feedback when new components are released for review. The already stated risk of ET members not having sufficient work time to address their WMO activities will increase the risk of this task not delivering as useful a product for new developers if not managed.
Task Leader: 
Co Chairs ET CTS
Priority: 
Essential
5.3.4.4 Review WMO Technical Regulations, Manuals and Guidelines to incorporate WIS
As noted in the introduction paragraph to the set of tasks under 5.3.4, the task of reviewing technical regulations, manuals and codes will utilise the work of the other sub tasks and is the final stage in meeting Congress’s requirement. As can be seen by appendix G, the related WMO technical regulations and publications, to incorporate WIS into the regulations is going to be a complex and time consuming task. 
If not for other initiatives under way such as WIGOS, the simplest approach would be to change WMO No.49 Volume I, Section A.2. to refer to the WIS and update this volume accordingly. The WIS guidelines being developed could then be worked into a new annual on WIS, of which the Manual on the GTS would become an annex or related document. Other manuals and guides from other programmes could then be modified to take account of WIS during their normal review cycles. This process would take many years but would be an effective way of meeting the requirement in the long term.

However, with WIGOS and WIS underway and both having a requirement to update the technical regulations and in particular WMO No.49, it will be an opportunity to review the regulations and technical documentation holistically. As such, this last task of the 5.3.2 will need to be addressed along side an equivalent task in the WIGOS implementation. Other components of task 5.3.2 will be valuable contributions to the eventual revision of the technical regulations. The timelines of this review will be set by the WIGOS, with an initial review of the structure of the technical regulations likely to begin sometime in latter part of 2008 or early 2009. 
Risk: 

Low
Task Leader: 
Chair CBS Management Group
Priority: 
Medium
5.3.5 Implement Part B of WIS (New WIS Functionality)
As noted in section 5.2 under Special Instructions from CBS and Congress, implementation Part B will provide for an extension of the information services through flexible information discovery, access and retrieval services to all authorised users, as well as flexible timely delivery services. The WIS vision, described in section 1.2, is to evolve the structure of the GTS to incorporate a core catalogues registering WMO data, products and services. The implementation of this vision has seven main task areas:
· Establish a way of describing data for discovery, access and data management purposes;
· Establishment of the GISCs;
· Evolution of WMCs, RSMCs, RTH and other components of the present WMO infrastructure, including programme specific data centres presently outside of the GTS infrastructure into DCPCs;
· Evolution of NMHS and programme specific national centres, some presently outside of the GTS infrastructure, into NCs within WIS;
· Ensuring WIS incorporates the collection and distribution technologies of the WMO and related space programmes;
· Coordination of WIS with the developments under WIGOS;
· Enabling users external to the WMO community (i.e. GEO SBAs) can also benefit from WIS through access to the catalogue and, where appropriate under resolutions 25 and 40, access to WMO information and services. 

Each of these above task areas will also have elements under Part A of the WIS implementation (i.e. tasks 5.3.3), as well as a need for a capacity building component that includes documentation (i.e. tasks 5.3.2) and training (i.e. tasks 5.4.1). Overseeing the implementation phase B will principally be the ICG/WIS supported by the IPET-MI, ET-WISC, ET-CTS and ET-OI
5.3.5.1 Develop, publish and facilitate the use of a WMO Core Metadata Profile of ISO19115
The ability to discover information can be met in many ways. The ITT-FWIS determined that the optimal way for WIS to provide information discovery and to be able to manage information was to use a catalogue based approach containing metadata entries about the information. In this way any data, product or even service could be described using ISO19115 metadata standard so that normal catalogue search tools can be used to search for and return a list of suitable information, arranged in a usable format to allow a user to be able to select the entries most relevant to their needs.
This task is primarily being undertaken by the Inter-programme expert team on metadata implementation (IPET-MI) whose TOR are listed in Appendix C of this plan. The task has several key subtasks including the following; 
· Develop a high level metadata solution to allow information to be registered in WIS. (i.e. basically, an abstract view of the information including key words, a description, geographical and time extent, contact and access details, etc);
· Define the minimum amount of metadata required to register a data set, product or service into WIS;
· Establish how to link the high level metadata with existing metadata aspects necessary for the effective functioning of the GTS, in particular WMO No. 9 (Vol A, C.I, C.II & D) which are effectively a combination of gazetteers, catalogues and schedules;
· Develop a solution to allow for inclusion of more complex metadata including information such as station history and other background data on the information necessary to be able to maximise the usability of the information;
· Establish how to link the lower level metadata with existing metadata sources and standards within the WMO community, (i.e. WMO No.47 International list of Selected, Supplementary and Auxiliary ships) including the Climate Program ‘Climate Data Management Systems;
· Work with all WMO programs to develop lists of key words and taxonomies necessary to be able to search effectively on metadata relating to their community of interest;
· Assist system developers of WIS components in understanding the levels of metadata and their appropriate usage and resolution, in particular for the design and maintenance of catalogues, registries, gazetteers and schedules;
· Work closely with and support ET-WIS, ET-CTS, ET-OI and ‘Rapporteur on Data Management’ on metadata issues including development of unique identifiers and filename conventions;
· Develop and adapt metadata harvesting and entry tools to be usable by all WMO Member countries;
· Develop guidelines and technical documents on the creation, management and use of metadata;
· Develop guidelines and technical documents on the creation, management and use of operational information catalogues;
· In conjunction with ETR and CRD develop and operate a training program on metadata for WIS;
· Work with ISO to continue improving ISO standards relative to the needs of the WIS user community;
· Monitor regional developments (i.e. INSPIRE, THREDDS, ANZLIC) affecting Members’ national metadata requirements and standards.

Successful completion of the above tasks is essential in order to meet the minimum critical success indicator (CSI-1a. – See section 5.5). Some of the tasks are well under way and Version 1 of the ISO19115 metadata profile has been approved for use, although some of the pilot projects are still using earlier versions. A web site has been established under WMO (http://wis.wmo.int) to publish the various versions of the profile and the IPET-MI is working with ISO technical committees (ISO TC 211) to address shortcomings in the ISO standard for the WMO community.  Because the IPET-MI has representatives from a wide range of WMO programme areas different perspectives relating to the metadata requirements of WIS are still being resolved. There is a tendency to approach the lower level metadata issues instead of solving the high-level discovery issues first. The delivery of a metadata entry tool is also a CSI (CSI-1a and CSI-3) and is being addressed under the Region VI VGISC pilot. The VGISC pilot is a key contributor to testing the implementation aspects of IPET-MI output, as is the NCAR pilot which is addressing the interfacing between national metadata standards and the WMO profile of international metadata standards.
The timelines for this task are ongoing, although many aspects need to be resolved before the end of 2008. Guidance material and training will become higher priority towards the end of 2008 as other programmes need to be able to gear up their metadata entry procedures if they are to make use of the first GISC due in late 2008, early 2009.
Risk: 

High. Addressing the metadata standards with such a diverse range of WMO programmes is complex. There is a tendency to focus on the hard issues, rather than close off on the initial higher priority issues including the need for metadata for discovery. Many programme participants and many Member country managers are discouraged about creating metadata for discovery because they see the issues associated with lower level metadata and don’t realise the high level metadata is no where near as complex. A lot of risk can be reduced if these managers and representatives’ fears can be addressed. There is much still to be undertaken with this task and many of the members working on the project have other duties, so the tight timelines for early deliverables is a key source of risk. The work of the IPET-MI has been largely via email assisted by a meeting each year since 2001, but is not scheduled to meet in 2007.
Task Leader: 
Chair IPET MI

Priority: 
Essential

5.3.5.2 Develop and Implement GISCs 

The Global Information System Centre (GISC) is central to the physical and logical architecture, information management and information flow of WIS. It is expected all GISCs will be in NMHS, most likely those which are already a WMC or major RTH under the GTS. The role of a GISC is defined in section 3.3.1. It is expected there will be eight to ten GISCs within WIS. Some NMHS are already expressing interest in following the European example and creating a Virtual GISC in partnership with neighbouring countries.
The expert team on WIS GISC and DCPC (ET-WISC) was established to guide the development of the GISC under co-chair for GISC. The TOR for the ET-WISC are listed in appendix D of the project plan and include:
· Develop technical and operational specifications for the different components of the WIS GISCs;

· Develop criteria for interoperability and certification for actual implementation;

· Coordinate related pilot projects;
· To develop specifications for the GISC/DCPC/NC interfaces, including a unified user interface for WIS components.
The key pilot project leading the development of the GISC is the European Virtual GISC (VGISC) in Region VI described under pilot projects in appendix A. The development of a VGISC is a partnership between DWD, Météo France and the UK Met Office. The ECMWF, as well as managing the project under SIMDAT, and EUMETSAT are also participating in order to establish the DCPC functionality within the VGISC. The VGISC project is often referred to as SIMDAT because the project was created and funded under the meteorological application area of SIMDAT. This is a four year project funded by the European Commission, under the Information Society Technologies Programme (IST) aiming to raise awareness of the Data Grids.
The project has been very successful since its beginnings in late 2004. It devised a way to manage the metadata catalogue and synchronisation issues, whilst addressing the virtual organisation issues of making three national weather services appear as a single view with transparent access to a distributed information repository, including two international data centres (ECMWF and EUMETSAT). This work has been shared with several other WMO members assisting in the development of their own GISCs or other VGISCs. Participating countries include the NMHS of Australia, Canada, China, Finland, Japan, Korea, Morocco and Norway, as well as the National Oceanographic Centre in Obninsk, Russia. Furthermore, Australia, China, Japan and Korea are actively participating in the project and are already fully integrated in the prototype, offering both forecast products and satellite images. Metadata from the National Centre for Atmospheric Research (NCAR) data portal is also regularly harvested and can already be retrieved through the VGISC portal. 
Recent activity has included reviewing the project with respect to ensuring the VGISC includes the functionality required under Phase A of the WIS implementation and Critical Success Indicator 1. That is to provide the delivery of time critical data and products, as well as other information underlying the basic operations of NMHS. That is, the VGISC must be able to carry on the work of supporting the GTS that is currently being undertaken by DWD, Météo France and the UK Met Office.  Work has also been commenced on preparing for a tender process to seek a developer to migrate the functionality developed under SIMDAT to an operational VGISC with an aim to having the European VGISC in place by the end of 2008 or early 2009.
The EUMETNET work on development of UNIDART is also being utilised in exploring the functionality of a GISC sharing data and providing access to meteorological data and products in distributed data sources through a web portal.  The UNIDART software is under trial at NMHS in Germany, Norway and Korea with other EUMETNET NMHS in earlier stages of development. The system utilises a central metadata catalogue hosted at DWD. The function so far is more related to DCPC activity with a focus on climate data.

As noted under 5.3.4.1 and 5.3.4.2, the GISC regulatory work is also progressing, aided by the VGISC pilot and, once available, it is expected other countries will be able to commence their planning for developing their own GISC so that the required timelines for additional GISCs is still on track. 
Risk: 

High. The implementation of the first GISC will be a major point in encouraging WMO programmes to start using its facilities. The SIMDAT project has been a major boost to this happening but funding runs out in August 2008 and the ECMWF indicate there is little likelihood of receiving additional funding. This is not a large increase in risk to the project, but it does add pressure on the developers and VGISC team, as well as creating uncertainty in the other countries who are hoping to utilise the SIMDAT solution in developing their own GISC. It is also unlikely that the first GISC will be functional by end of 2008, however, delivery in early 2009 will not make a large difference as for the GISC to be operational, governance procedures require EC endorsement of its role. An early 2009 delivery will still be in time for EC-VXI as well as CBS XIV. Placing a high priority on the delivery of specifications and guidelines on WIS will be a significant aspect in managing risk to this project.
Task Leader: 
GISC Co Chair ET WISC 
Priority: 
Essential

5.3.5.3 Develop and Implement DCPCs 

As noted in section 3.3.2, the Data Collection or Production centre (DCPC) represents many roles including an information collector, factory, warehouse and distributor. Many of the DCPC, but not all, will cover all these roles. The initial DCPCs in WIS will most likely be those NMHS centres that are presently RTH under the GTS or operating as GDPFS centres and some non NMHS centres such as ECMWF, EUMETSAT and NCAR. It is also expected that the NMHS that take on the GISC role will also function as a DCPC. The roles of a DCPC are listed in section 3.3.2.
The expert team on WIS GISC and DCPC (ET-WISC) was established to guide the development of the DCPC under co-chair for DCPC. The TOR for the ET-WISC are listed in appendix D of the project plan and include:
· Develop technical and operational specifications for the different components of the WIS DCPCs;

· Develop criteria for interoperability and certification for actual implementation;

· Coordinate related pilot projects;
· To develop specifications for the GISC/DCPC/NC interfaces, including a unified user interface for WIS components.
The ET-CTS, ET-OI, IPET-MI and rapporteurs on the WWW monitoring and on WWW data management will also be key contributors. 

There are many types potential of DCPCs with each WMO programme having its own needs. Several pilot projects are under way exploring the functions and interconnectivity and are described in the annex A. These include NCAR DCPC, TIGGE, GAWSYS, WAMIS, CLIWARE and the E2EDM. Each of the pilot projects explores components of the DCPC from different WMO Programmes’ perspectives. The Region VI VGISC is also playing a major role with the inclusion of EUMETSAT and ECMWF, representing two very diverse types of DCPCs. The Region I WIS Team is also investigating a pilot project on a DCPC for Africa, which will be very important for testing the commutations capacities of that area and the utilisation of IGDDS to facilitate making the benefits of WIS available to all members. As noted under the GISC task, UNIDART is being tested as a distributed data sharing and access system across Europe and Korea.
The participants in the DCPC pilot projects are also assisting in the establishment of WIS as a part of GEOSS. In particular, the NCAR and TIGGE which are being used for accessing data in key GEO pilot projects being presented at the GEO Ministerial Summit in November 2007.

Governance papers have been prepared for inclusion of a new DCPC into WIS. The specifications for a DCPC are scheduled to be prepared during the last quarter of 2007 and the guidelines in 2008. The specifications for a DCPC and guidelines on WIS will need to have considerable input from the ET WISC as well as the ET-CTS, ET-OI, IPET-MI and WWW rapporteurs if they are to fully represent the diversity of DCPCs likely to be incorporated. There is also some confusion as to which functions belongs to which component when a GISC is also a DCPC. This issue should be addressed in the documentation. 
Many of the functions of a DCPC under WIS are similar to existing GDPFS/RTH functionality and the most difficult component will be in creating the catalogues of information holdings and services. The metadata entry and harvesting tools will be essential components to facilitating this need. Also, DCPCs from specialist user communities (i.e. IOC National Oceanographic Data Centres and ICSU World Data Centres) also have their own metadata standards. Some will be more easily interfaced than others. The work with NCAR under the SIMDAT project has been an excellent pilot in this process, as has the work with the NODC Russia with interfacing SIMDAT and the E2EDM project. Another important aspect is to address the issues of language for DCPCs and metadata. The initial target is to use a language thesaurus in the interfaces and search capabilities and to eventually allow the metadata to be in national languages and still be discoverable in other languages.
Many DCPCs will be running services for accessing their information holdings. It is essential that these services also be registered and discoverable in the metadata catalogues. Some work will eventually need to be done to create registries that can link the metadata to the service at the system level allowing direct access to the information when an appropriate service exists.  Unfortunately, a lot of work has to be done internationally before service registries are truly interoperable between different types of registries. This could be a pilot project undertaken by one of WMO members or programmes.
The work listed under the tasks on capacity building will be essential towards facilitating the development and use of the DCPC capabilities, especially in LDC regions. The ET-WISC and other expert teams will need to coordinate on these issues with GISC and NC project leaders and the ET-CTS.
The timelines for the DCPC implementation are similar to the GISC, with the first DCPC’s coming online in late 2008 or early 2009. Many already have some functionality as is being demonstrated with contributions to GEOSS but, until a WIS catalogue is functional, these will remain as discreet services.  Similarly, the main coming online of DCPCs will be the conversion of RTHs. The projected timelines of Congress on this activity remain within reach.
Risk: 

Moderate. The critical function of the RTH should migrate to DCPC and GISC smoothly under Phase A of the implementation. The populating of the metadata catalogues in many cases could also be difficult and unless a rigorous program for establishing best practices in metadata entry and management is undertaken, may increase the risk to this project.
Task Leader: 
DCPC Co Chair ET WISC
Priority: 
Essential

5.3.5.4 Develop and Implement WIS components of NCs
As noted in section 3.3.3, the NMHS are the business end of WIS. They will be the key beneficiaries of the new functionality in WIS and of the continuing capabilities of the GTS, especially its role in the distribution of time-critical and operation-critical information. The NMHS will become the principal national centres (NC) under WIS and many will also take on the additional functions of DCPCs and GISCs. However, one of the main goals of WIS is to allow other national operations and institutions (such as hydrological centres, aviation forecast centres or climate centres) to also become NCs under WIS. Thus, there could be more than one NC in each member country. The role of the NC in WIS is defined in section 3.3.3.
Although some parts of this task are incorporated across the OPAG-ISS, there is no specific listing in any of the TOR for leadership in the implementation of NCs under WIS, other than through the ICG/WIS itself. The WIS project office can clearly take a leading role here under the capacity building and training tasks (5.4) assisting the Chair of ICG/WIS. However, it would be advisable if the TOR of ETs could be reviewed to ensure this task has clearer definition within the ETs.
Project pilots addressing the implementation of NCs under WIS include the Region VI VGISC which is incorporating NC integration and interfacing requirements of DWD, the UK Met Office and Météo France. Other NMHS are also involved via the VGISC project including Finland, Morocco, Norway and Zimbabwe as well as those countries participating with a focus on GISCs or DCPC functions. The RA I WIS Team will also be developing projects to address the interfacing of a NMHS to WIS, and the new activities associated with being an NC. 

The timing of this task is was not specifically addressed by Cg-XV but, it can be implied, that it should closely follow the task on DCPCs and begin as soon as guidance material is available and aim to be completed for the most part by 2011. An important related task is that of capacity building under task 5.4.1 and 5.4.2, which could go on for many years after the main parts of WIS are online.
Risk: 

High. The development of NMHS into NCs should be a low risk activity, as it is being addressed under many of the other activities risk management. Also, the ETs are made up from the NMHS members. However, the representation of the LDC and DC in these teams is low. The work on establishing Regional WIS teams will go some way to reducing this risk, however, the ICG/WIS and ICT-ISS need to review this task more closely and address the lack of clarity of roles and responsibilities. Meanwhile, the WIS Project Manager can continue to ensure the needs of NMHS are managed as they evolve into NCs.
Task Leader: 
Chair ICT ISS
Priority: 
Essential

5.3.6 Coordinate WIS implementation with IGDDS implementation
As highlighted in the WIS vision (1.2), the satellite program’s Integrated Global Data Distribution System (IGDDS) is a core component of WIS for the collection and distribution of remote sensed information. The coordination initially is largely through the secretariat particularly, the C/ISS and C/SAT assisted by the WIS project manager. An IGDDS implementation plan was prepared in June 2007 and an implementation team had its first meeting in July 2007. As described in 3.2 the IGDDS IG have initiated actions to ensure IGDDS maintains a harmonized approach to metadata and data exchange consistent with that needed for satellite operators to function as DCPCs and to ensure interoperability with the GISC.
It is essential that the C/SAT and WIS project manager continue to liaise and coordinate the implementation plans of WIS and IGDDS and individual tasks. This will be aided by both projects using the same project management application although, at this stage, WMO does not have an applications server to allow cross program linking of tasks. As well as coordinating WIS and IGDDS, both C/SAT and the WIS project manager will need to coordinate on GEO and WIGOS matters.

The timelines for IGDDS are such that IGDDS should be in place in time for the implementation of the first GISC and meet the timelines of Congress for the implementation of related DCPCs.
Risk: 

High. The IGDDS project has been well planned and has been established within the WMO space program development plan. However, there are still high risk components identified in the IGDDS implementation plan such as risk 4 and 5 that relate to the coordination of IGDDS and WIS. Through the work of the WIS project manager and the IGDDS project manager these two risks can be reduced, particularly if supported by the space agencies.   
Task Leader: 
WIS Project Manager

Priority: 
Essential

5.3.7 Coordinate WIGOS development and implementation with WIS implementation
Cg XV emphasised that the planning and implementation of WIGOS should proceed in parallel to the planning and implementation of WIS. To this end, the high level Executive Council working group set up to explore the WIGOS was also tasked with overseeing the ICG/WIS and, in particular, to ensure that planning and implementation go hand in hand. This group (EC WG WIGOS-WIS), consisting of PRs who are also members of the EC, will meet for the first time in late 2007. 
As WIGOS is in its early planning stages, the timelines of WIGOS activities will be tied very closely to the Congress, and EC meeting schedules, with a final implementation plan to be approved at Cg-XVI in 2011. As this plan will also include recommendations as to the revised structure and content of the technical regulations, it will be essential that the WIS work on the technical regulations be coordinated with WIGOS development. 

It is expected the WIS Project Manager will play a key role within the secretariat in coordinating between the two activities of WIGOS and WIS. This has been incorporated into the ongoing support arrangements for WIS in section 6 of this plan.
Risk: 

Moderate. Although the WIGOS implementation is likely to be a high risk project in its own right due to the complexity of its observing systems and the large number of groups and stakeholders involved, the WIS component should only be a moderate risk area. If, however, the coordination is not effective, then this risk could easily become very high or even extreme since WIS is an enabler of WIGOS. It will be very important that the WIS project manager and the WIGOS project manager work very closely on related issues to avoid this risk escalating. 
Task Leader: 
WIS Project Manager
Priority: 
Essential

5.3.8 Coordinate WIS activities with GEO and facilitate WMO’s contribution of WIS to GEOSS
GEO (Group on Earth Observations) and GEOSS (Global Earth Observation System of Systems) are described in more detail in section 4.1 of the WIS project plan.

Congress has continued to recognise a benefit in participation in GEO and has noted the important role that WIS has in connecting WMO to the SBA of GEO. Participation in GEOSS has also proved useful in the development and understanding of the new functionality capabilities of WIS including making WMO information available to other systems. However, due to the competing demands on the WIS project manager’s time, the focus from WIS in GEOSS has been largely confined to the data and architecture activities. In particular, WIS itself is registered as a GEOSS architecture task “AR-07-04: WIS – GEOSS Operational Exemplar”. Although the task is entirely being managed within WMO framework, the connection in GEOSS is being used as a contributor to other key data and architecture tasks. In particular:
AR-07-01: Enabling Deployment of a GEOSS Architecture;
AR-07-02: GEOSS Architecture Implementation Pilot.
By participation in AR-07-01, WIS is able to contribute to the development and testing of the basic interoperability concepts and components. This has included enabling diverse geo-scientific groups to exercise the interoperability components and share and use data from each community. This is being achieved through various pilot projects. This task includes the:
GEO component and service registry, in which WIS and 7 of WMO’s program areas are registered; 
GEO interoperability standards registry in which the WWW Codes Manual is registered. 
A part of this work is also WMO’s involvement in the Standards Interoperability Forum (SIF) through participation of Pierre Kerherve (WWW) as an expert in data representation, codes and metadata. AR-07-01 is also a contributor to AR-07-02. The role of the SIF is to assist in identifying standards that could be registered for general use across the GEO community, or whether they should stay as special cases relating to specific information sources.
Participation in AR-07-02 is advantageous in monitoring the development and implementation of the GEO portal and clearing house to ensure consistency with WMO interfaces. WIS is also acting as a data source for some of the pilot projects in this activity.

Coordination with GEO activities is largely through email and through regular telephone meetings assisted by internet systems such as WebEx. D/WWW plays a major role as a core member of the GEO Architecture and Data Committee. The WIS project manager is task leader for AR-07-04 and is the WIS representative on AR-07-01 and AR-07-02.

The timelines for GEO and GEOSS are based on the GEO 10 Year Implementation plan (published in February 2005). This means WIS will be one of the first fully functional operational components of GEOSS once the WIS catalogues are accessible to the GEOSS clearing house and portal, most likely in 2009.

Risk: 

Low. The long timelines in the GEO implementation plan mean that other more urgent demands on the D/WWW and the WIS project manager tend to lead to GEO activity being put aside. However, regular interaction through email and telephone meetings allows coordination to proceed. Although the activity in the architecture area involves mostly representatives from international organisations and well developed countries, the participation of the WIS secretariat is ensuring WMO’s members will be able to participate and benefit from GEO, should they so desire.
Task Leader: 
WIS Project Manager

Priority: 
High

5.4 Build Capacity and Conduct Training 

Enabling WMO Members to create metadata and to take advantage of new WIS capabilities will be a major component of the implementation of WIS. This capacity building will be based on a “Guideline on WIS” and will take place through coordinated training and capacity building programs and be aided by pilot projects within special interest groups.

5.4.1 Guide and facilitate the capacity building activities necessary for the Implementation stage of WIS
Implementation task leaders and the WIS project manager will need to liaise with the ETR and RCD to establish and facilitate training. This will include involving ETR in the review of guidelines and best practice guides. There will also be a need to work with members to arrange the appropriate translation, when required, of key documentation so that Member country’s developers will have access to the critical information. A normal model for role out of new systems in the IT world is to utilise ‘Train the Trainer’ approach. The WIS Project Manager, Chair of ICG/WIS, D/RCD and D/ETR will need to oversee the requirements identified by the task leaders to ensure appropriate funding is available and that training requirements are coordinated.
Risk: 

Low
Task Leader: 
Project Manager and chair ICG/WIS
Priority: 
High

5.4.2 Guide and facilitate the capacity building activities necessary for the Post Implementation stage WIS
As WIS services all WMO programmes, it will be important to incorporate WIS training into normal programme training and capacity building modules. In particular, it is suggested a component be added to all training programmes that includes the use of WIS discovery, access and retrieval. 
Risk: 

Low
Task Leader: 
Project Manager and chair ICG/WIS
Priority: 
High

5.5  Minimum Critical Success Indicators 

In order to measure the stages of WIS implementation it is necessary to define certain minimum Critical Success Indicators (CSI). These are more specific than the high-level milestones provided by CBS, EC and Congress and relate to maintaining the core functions of the GTS and to the new functionality available from WIS.  They should not be the targets for WIS implementation. They include:
CSI(1a) Before any member organisation or WMO programme can begin to utilise WIS they need access to:
· An operational catalogue for registering and discovering WMO data, products and services accessible to WMO Programmes and Members;
· A well defined metadata standard for registering and discovering WMO data, products and services;
· Existing GTS data and products to be registered in the catalogue;
· Availability of metadata entry and search tools usable by Members so they can enter their own data, products and services;
· Sufficient information returned from the catalogue discovery to be able to retrieve or access a service to retrieve the data, products and services registered in the catalogue.
CSI(1b) For non-members (ie GEO SBAs & the public) to be able to utilise WIS, it needs CSI(1a). However, they do not need the ability to register information in the catalogue. Also, retrieval may be restricted to information and services relating to Resolution 25 and Resolution 40 data.
WIS cannot be considered to exist without meeting CSI(1a) requirements
CSI(2)
Congress noted that the routine collection and dissemination service for time-critical and operation-critical data and products based on real-time ‘push’ mechanism including multicast and broadcast would be implemented essentially through dedicated telecommunication means providing a guaranteed quality of service. It also noted that the timely delivery service for data and products based on delayed mode ‘push’ mechanism would be implemented through a combination of dedicated telecommunication means and of public data-communication networks, especially the Internet. It recognized the routine collection and dissemination service and the timely delivery service supported the basic operations of NMHSs and were critical to the WIS architecture. WIS must continue to provide these services without interruption or degradation to the current levels.
CSI(3)
WIS is for all WMO programmes and Member countries, so it is essential that all programs and Members can utilise its new features based on registering information and services in the WIS catalogue. As such, WIS cannot be considered meeting all programmes needs without the establishment of user friendly metadata entry tools that allow the entry of metadata, check for compliance and allow inputting the metadata without having to deal with XML or any other web or computer based coding.
CSI(4)
The WIS implementation cannot be considered fully operational until all CSI (1 to 3), including CSI(1b), and the following additional requirements are met:
· There are at least three functional, operational GISCs, each synchronising metadata catalogues and holding at least 24 hours of WMO information for global exchange;
· The majority of RTH are functioning in new roles of GISCs, DCPCs or NC, or combinations thereof (i.e. No RTH as such);
· All WMO Programmes are registering new data, products and services in the WIS catalogue;
· All WMO members have access to GISC catalogues for DAR and for registering their own, data products or services;
· All members are connected to a GISC, either directly or via a DCPC;
· All members have access to information available for global exchange in real-time or near-real-time;
· Each official WMO language is available via at least one GISC;
· The majority of WMO Programmes have at least one DCPC;
· Governance procedures for nomination, establishment or removal of a DCPC and for an NC have been successfully utilised by each Technical Commission and all components by at least one Technical Commission.
· WMO Basic Document Series 2, Technical Regulations (WMO-49) have been updated to reflect the role of WIS in information management and exchange.

6 ONGOING SUPPORT ARRANGEMENTS

CBS Ext(2006) noted that the establishment of a fulltime WIS project manager would be of considerable assistance in the coordination of the implementation of WIS. They also noted that the WIS project manager will require a strong, possibly full time, team if the project is to be successful. A project manager was appointed in March 2007 and since then has been undertaking several duties as laid out in the position’s TOR appendix E including introducing a project management structure and the preparation of a project and implementation plan. As the project plan began to take shape it was soon realised that if WIS was to progress at the required rate, several tasks would need to be done in parallel. 
The first six months of having this position filled have revealed that the demands on the project manager’s time are excessive and that high priority activities are often competing. Some, such as establishing and maintaining the WIS web pages, have not been able to be progressed at all. Advancing the project plan has also been difficult with the number of other time critical or opportunistic activities that have needed to be addressed. Actions have been put in place to resolve some of these issues with the use of contractors and the effective forming of a functional WIS Project Office, but these are only stop gap measures as the present provision from Australia of a project manager finishes in February 2008.
Given the extensive role of the project manager identified in the implementation plan, as well as undertaking the tasks in the TOR, a dedicated unit of four people is required to manage the overall WIS project for at least the next five years. This will include the following:
· Establishment of a long term Project Manager position under the current project manager TOR to lead the WIS project office, manage and review the implementation of WIS, undertake the necessary liaison within the secretariat and stakeholders and to oversee all the projects within WIS; 
· A supporting professional officer is essential to assist with general duties, such as outreach activities and maintenance of the WIS web pages. This support role will also assist in keeping tasks progressing while the project manager is addressing more urgent issues. An important role of this position will be to maintain the project register on activities in collaboration with other WWW staff and task leaders;
· An experienced officer is needed to undertake the preparation of the initial WIS guidelines and to support the expert teams in production of other guidance material such as those needed on the preparation and maintenance of metadata. This officer will also play a key role in the review of technical regulations in coordination with WIGOS;
· Although the size of the task has yet to be established, there is a need to have a project officer to assist with capacity building in Member countries and to work with Education and Training (ETR) and Development Cooperation and Regional Activities (DCR) to ensure Members, especially in least developed countries, reap the full benefits of WIS;
· A new component led by the WIS project manager and involving all in the WIS project office will be the coordination with WIGOS and WIGOS pilot projects to ensure WIS is able to provide the collection and information exchange requirements of WIGOS.

Each officer in the project office would have their own portfolio of projects in which they take the lead. However, each will assist other projects within the office so that if one project’s leader is unavailable there will always be another officer who can address any issues and keep the individual projects flowing. 
In the longer term, much will depend on changes in the secretariat associated with integration processes. However, there will need to be provision allowed for WIS staffing and support in WMO budgets and especially in the Strategic Plan 2012-2016 and beyond as WIS and WIGOS will still be major projects throughout this period.

Appendix A – Pilot Projects and Development Activities
There are twelve projects under way or being developed to test and build the core components of WIS. Some of these have now moved into operational status, but as WIS is still developing they are continuing to act as pilot WIS activities. The connectivity and functionality associated with the GTS is continued to be developed under the Improved Main Telecommunication Network (IMTN) as well as the Region II and V VPN pilot project, the later exploring use of the internet to enhance connectivity. Information management and discoverability is being enabled and explored through the WMO Core Metadata Profile project and the UNIDART project. The role and architecture of a GISC are being piloted through the Region VI VGISC project, the DCPC through the  VGISC, NCAR, THORPEX, GAWSYS, WAMIS, CLIWARE, E2EDM and UNIDART projects. NC WIS functionality and participation is incorporated to the VGISC and CLIWARE projects and will be a significant contribution from the Region I WIS Team. These pilot projects are described in more detail below, along with key secretariat and project contact points. Further information can be obtained from the contact points or through the WIS Project Manager.
· WMO Core Metadata Profile




WMO
· For creating the interoperability desired under the WIS vision, it was essential to adopt a metadata standard that allows the WMO information and services to be described sufficiently for easy but appropriate discovery and data management. To this end the Inter-programme Expert Team on Metadata Implementation (IPET-MI) was formed to create a special WMO profile of the ISO Metadata Standard 19115 and ISO catalogue standard 19110. 

· The IPET-MI has developed a profile (version 0.3) of the standard which has been approved by the Presidents of the Technical Committees. Version 1.0 is about ready for release. The process has identified several short comings in the ISO standards for application to the weather, water and climate community, so WMO is now working with ISO to enhance the base standards.

· An import component of implementing metadata profiles is the availability of metadata entry tools that allow members to construct compliant metadata entries for their products and services. CMA has provided a developer to work with WMO on such a tool, which is now being tested within the VGIS project.

· Contact officers

· WMO:
Pierre Kerherve 

· Project: Steve Foreman (Met Office. UK)

· UNIDART (Uniform Data Request Interface)


EUMETNET
· EUMETNET, a collaboration of 22 European National Meteorological Services, has developed UNIDART to create an information system which should offer uniform access to all kinds of meteorological data and products including climatological data sets. Although the exchange of routine-data within the meteorological community is well organized in the framework of the GTS, data that is not disseminated by the GTS is difficult to access because most NMCs and European Centres use their own storing conventions.  Two solutions to this problem are to collect all the data and store it centrally under a common data model, or to provide an interface layer between NMC’s data stores that maps their data model to a common model. The first solution effectively creates a single data repository so web interfaces can access the data seamlessly, the second a virtual data repository that looks and behaves like a single data repository to web interfaces. UNIDART has taken the second approach avoiding the need to duplicate data sets lowering the cost of sharing non routine data.

· In developing UNIDART, many of the issues relating to data policy, data security and interoperability have had to be addressed, thereby assisting in the development of other WIS technology. Also, the UNIDART work is complimentary to the development of NMC Message Switching Services (MSS) such as WEBWERDIS which themselves are part of the development of WIS. In particular, the UNIDART approach can realize the integration of ad hoc non routine applications into WIS. 

· Contact officers

· WMO:
Jean-Michel Rainer. 

· Project:
Geerd-Rüdiger Hoffmann (DWD)

· European VGISC in Region VI  



WMO – CBS
· Building on the Grid computing components of SIMDAT a major European community project, the VGISC (virtual Global Information and System Centre) explored the idea of multiple centres functioning as a single GISC. This project being the first in the establishment of a GISC has explored many of the issues facing the establishment and synchronising of metadata, registries and catalogues between GISCs. Several countries outside of Europe have participated in implementing the SIMDAT VGISC software with an aim to developing their capability to run as a GISC. The VGISC project has also included the linking of major data collection or production centres to a GISC. Key participants to the VGISC are Germany, the United Kingdom and France. Participants exploring the DCPC components of the VGISC include EUMETSAT and the ECMWF. Other countries involved in trial software include Australia, China and Japan. 

· Contact officers

· WMO:
José Arimatea De-Sousa-Brito. 

· Project:
Baudouin Raoult (ECMWF)

· NCAR DCPC






NCAR
· The NCAR DCPC is a pilot project for the development of a DCPC, building on existing national initiatives and infrastructure. There are several USA projects in planning or underway that have similar goals nationally to WIS’s goals for the international community. Many of these USA projects share some of the same technologies with WIS through the use of open source initiatives and through standards. 

· The approach of the NCAR DCPC project is to build on these common architectures and standards to connect the national data holdings and services to WIS and to provide connections to the international data holdings and services to the NCAR user community. When necessary, special mappings between technologies will be developed.  Key projects highlighted by the USA to the ICG/WIS as being under way include; 

· Community Data Portal (CDP).  

· The Community Data Portal (CDP) is a collection of earth science datasets from NCAR and UCAR, and participating organizations in the following research areas:

· Oceanic;
· Atmospheric;
· Space weather;
· Turbulence.

· CDP is an NCAR Cyber-infrastructure Strategic Initiative project and is a collaboration between UCAR, NCAR and the US National Science Foundation. It is built on Open Architecture Initiative (OAI) standards and utilises the THREDDS catalogue for managing and sharing metadata. Other UNIDATA systems and components form the core of the CDP. These include THREDDS, OPeNDAP and NetCDF. Another key initiative of CDP is in providing access to data for Geographic Information Systems (GIS) which are being used increasingly by the scientific community.

· The CDP also provides some experience in the development of public interface for WIS related information and services.

· The Earth System Grid (ESG). 

· The primary goal of ESG is to address the challenges associated with enabling analysis of and knowledge development from global Earth System models. Through a combination of Grid technologies and emerging community technology, distributed federations of supercomputers and large-scale data and analysis servers will provide a seamless environment that enables the next generation of climate research. The ESG connects data sources to users via local connections for internal use, OPeNDAP across the internet, and also utilises OPeNDAP across grid communications networks and systems.

· Although a component of the VGISC project, the concepts of Grid computing are outside of the scope of WIS. Still, there are many components such as security, data policies, catalogue and data synchronisation and managing trusted networks that will be of relevance WIS. Also, the coordination and sharing of issues between the ESG and SIMDAT developers may be of mutual benefit and feed into future improvements or capacities of WIS.

· The role of the NCAR DCPC in WIS is to demonstrate the linking of a national interoperability infrastructure to WIS making data from WIS and the national systems discoverable and accessible in both systems. This work ties in closely with the UNIDATA components of OPeNDAP and THREDDS reinforcing the need for WIS to include OPeNDAP services and to be interoperable with THREDDS, as well as the addition of NetCDF to the list of file formats used in the exchange of information across the WMO community.

· As other countries come online with WIS, it is expected similar adaptations will need to be considered, especially when interoperability solutions are so advanced and have such large and diverse user bases.

· Contact officers

· WMO:
Jean-Michel Rainer. 

· Project:
Don Middleton (NCAR)

· THORPEX Interactive Grand Global Ensemble (TIGGE )
WMO – CAS
· TIGGE, the THORPEX Interactive Grand Global Ensemble, is a key component of THORPEX: a World Weather Research Programme to accelerate the improvements in the accuracy of 1-day to 2 week high-impact weather forecasts for the benefit of humanity. The basic components of TIGGE are global ensembles run to around fourteen days, including those run currently at a number of operational centres (Australia, Brazil, Canada, China, Japan, Korea, UK, USA and ECMWF). These will be collected in near real time from and stored in a common format in three Archive Centres (National Center for Atmospheric Research - NCAR, the Chinese Meteorological Administration –CMA, and the European Centre for Medium Range Weather Forecasting - ECMWF) for access by researchers in operational centres and the academic communities.

· This project poses important technical challenges, ranging from the agreement on a common data format (GRIB II), the definition of a homogeneous catalogue of products, the daily collection of about 200GB of data over the Internet from various parts of the world and the implementation of efficient data retrieval facilities. 

· TIGGE is an example of new large volume data exchange requirements of a WMO program not being suitable for circulation on the GTS. The data exchange requirements of TIGGE are not time critical and are being met by utilizing the internet. TIGGE has also trialled alternative internet distribution systems which function like the GTS such as the UNIDATA LDM 

· TIGGE is being developed in two phases. Phase 1 is currently near completion with data being collected from a range of sources and stored over three centres, CMA, ECMWF and NCAR. In phase 2, TIGGE will become more integrated through virtualization with data distributed over a number of repositories. This will provide users with transparent and efficient access including the ability to access only the data needed (ie partition and extract subsets of data sets) which should minimize routine data transfers and remove the duplication of data necessary in Phase 1. Whereas Phase 1 demonstrates some of the concepts of WIS interoperability and the use of the internet for large data transfers, Phase 2 will need WIS in place to provide the required interoperability framework. 

· Contact officers

· WMO:
Slobodan Nickovic. 

· Project:
Baudouin Raoult (ECMWF)

· GAWSIS






WMO – CAS
· The Global Atmosphere Watch Station Information System (GAWSIS) is being developed and maintained by QA/SAC Switzerland in collaboration with the WMO GAW Secretariat, the GAW World Data Centres and other GAW representatives to improve the management of information about the GAW network of ground-based stations. The goal is to provide the GAW community and other interested people with an up-to-date, searchable data base of 

· Site descriptions;     

· Measurements programs and data available; and

· Contact people.

· The harvesting of metadata and catalogue information from GAWSIS by a GISC will demonstrate how WMO programmes’ discreet information systems can be linked together under WIS to allow the discovery and access of data from world data centres that up until WIS sat outside of the GTS. 

· Contact officers

· WMO:
Slobodan Nickovic. 

· Project:
Jörg Klausen, (EMPA)

· WAMIS Grid Portal





WMO – CAgM
· The main objective of WAMIS is to provide a dedicated web server for disseminating agrometeorological products issued by WMO Members. By providing a central location for agrometeorological information, WAMIS aids users to quickly and easily evaluate the various bulletins and gain insight into improving their own bulletins. The web site hosts a tools and resources section to further help Members improve the quality and presentation of their agrometeorological bulletins.

· Future enhancements of WAMIS will see the development of a Grid portal that will allow interactive access to data and information initially through Geographic Information System (GIS) compatible interfaces. Further ahead potential developments could include shared resources in data storage and computing which will enable online data analysis and modelling.

· Initially WAMIS will demonstrate how WIS catalogues and registries will assist in the discovery of and access to products and services for WMO members that sit outside of the GTS. 

· Contact officers

· WMO:
Robert Stafanski. 

· Project:
Byong-Lyo Lee (KMA)

· CliWare






WMO – CCl
· CliWare is an information system developed by RIHMI that allows authorized users to access hydrometeorological data and products over any TCP/IP based network including the Internet. The aim of CliWare is to collect data from different data sources in different format, save data into a database for a long time and to distribute data to users in general well known formats. Unified request languages for data and metadata, unified data formats for data distribution allows simplifying access to the data. 

· CliWare created online catalogues of GTS data such as WMO No. 9, Volume C1 – (Catalogue of Meteorological Bulletins), based its metadata on the WMO metadata profile and utilized XML as a data delivery format developing MeteoXML in the process. It has also utilized GIS Web Mapping Services. All these are important components in the development and implementation of WIS. 

· Contact officers

· WMO:
Omar Baddour. 
· Project:
Alexander Besprozvannykh (Roshydromet)
· End to End Data Management Project (E2EDM)

WMO – JCOMM
· The goal of E2EDM Pilot Project is to develop a prototype of the Web-oriented technology that can undertake real-time data fusion from distributed oceanographic and marine meteorological data sources into sample products of interest to JCOMM users and can demonstrate "end to end" data management opportunities (further, E2EDM technology).

· Developed by the Flanders Marine Institute (VLIZ, Belgium), IFREMER (France) and the Met Office (UK)  under the overall coordination by RIHMI-WDC/NODC, Obninsk, Russian Federation, the E2EDM Pilot Project’s functions include data assembly, quality control and assurance, real- and non-real-time data integration of data in different formats, which are provided from geographically distributed, multi-disciplinary sources.  Data management services offered include discovery metadata, physical location registry, managed data and metadata elements, coded lists, managed dictionaries/vocabularies, end-user external application registry, end-user specific data delivery (scheduling, delivering mechanisms, push/pull). It handles historical marine meteorological data, historical ocean cruise data, real-time BATHY, TESAC, ARGO and SHIP reports, monthly climatic fields of ocean parameters (imageries), ocean SST satellite data. 

· The E2EDM prototype demonstrates how a system external to the GTS can link directly to WIS, utilizing Open Architecture Initiative (OAI) or Services Oriented Architecture (SOA). 

· Contact officers

· WMO:
Etienne Charpentier. 

· Project:
Nickolay Mikhailov (RIHMI Russia)

· VPN Pilot Project in Regions II and V  



WMO – CBS
· This pilot project explored the feasibility of utilising Virtual Private Network (VPN) across the Internet in place of Frame Relay or equivalent private lines for data communication activities among Members. It tested the capacity of routers to handle encryption and to cope with the data traffic conditions at the major RTHs, as well as assessed the technical support requirements for configuring and maintaining the connections in developing countries. It showed VPN technology was suitable, but that a higher level of encryption affected throughput performance, especially with less expensive or older routers.

· One of key components of the project was to evaluate empirically whether it was feasible for VPN connections to meet the communication requirements for interconnecting all GISCs to supplement a WIS core network which would be the evolution of the Improved MTN based on managed network clouds such as Multi-Protocol Label Switching (MPLS) network. Apart from VPN evaluations, the project has worked with other WIS projects in considering collaboration with application technologies.

· The VPN Pilot Project also demonstrated that through collaboration and trust, RTHs/NMCs with better technical ability were able to remotely assist those with less experience in configuring their routers and systems to manage the VPN components. This arrangement will cut down the cost of long term sustainability of VPN solutions and will reduce the impact of having uneven local technical skills and ability.

· Contact officers

· WMO:
Jean-Michel Rainer. 

· Project: Hiroyuki Ichijo (WIS/GTS Coordinator in RAII) 

·               Kevin Alder (ISS Coordinator in RA V)

· RA I WIS Task Team 







WMO / RA I
· Increased ownership and involvement in WIS development and implementation is evident with the initiation of a WIS task team in Region I. There are several activities being undertaken by this task team including

· Enhanced use of current effective GTS components (satellite links, VSAT, RETIM-Africa) to support operational-critical data exchange for other WMO Programmes (Marine, Hydrology, Climatology, Agrometeorology, Aeronautical Met,..)

· A VPN Pilot Project: exchanging data and products over the Internet

· A Web and FTP Server Pilot Project: providing data and products to other NMHSs and users via Internet

· A DCPC Pilot Project: RA I Centre(s) (e.g. RSMCs, RTHs, advanced NMCs, etc) developing and experimenting DCPCs functionalities

· An NC Pilot Project: RA I NMC(s) developing and experimenting NMS/NC role, including management of and authorization for national WIS user

· A Metadata  Pilot Project: RA I NMC(s) experimenting metadata editing tools recommended by CBS for their own-generated data 

· The task team will also develop planning and implementation phases for the introduction of WIS services and components in RA I, including capacity building

· Contact officers

· WMO:
Jean-Michel Rainer. 

· Project:
William Nyakwada (Kenya)

Appendix B – Rolling Review of Requirements 
Place holder for report.

Appendix C – Terms of Reference ICG/WIS
The Inter-Commission Coordination Group on WIS (ICG on WIS) is a strong, high-level coordination mechanism spanning across the technical commissions was required, which continues the work of the Inter Programme Task Team on FWIS (ITT on FWIS).

Terms of reference (EC-LVI)

· To coordinate the refinement and consolidation of the WIS based on the approved concept and then the implementation planning phases; 

· To assess in detail the data exchange and data management requirements of WMO Programmes, at present and for the foreseeable future, which should be met by the WIS; 

· To advise the technical commissions on the development in data-communications and management functions to be required in the WIS as regards their respective programmes; 

· To guide the orderly evolution of existing WMO information systems towards WIS; 

· To address the major issues that had been identified, as listed in the Annex to this resolution; 

Major issues should address and coordinate:
· Development of a widely available, electronic (on-line) catalogue of meteorological and related data, including links to other national, regional and global catalogues; 
· Further development and coordinated implementation of a detailed WMO metadata standard for all programmes; 
· Promote the harmonization and consistency of data formats, transmission standards, archiving and distribution mechanisms to fully support inter-disciplinary use of data and products (e.g. ensuring that data from observation networks established by one programme can be shared with other programmes); 
· Coordination of cross-programme standardized practices for the collection, exchange and electronic archival of data and related metadata, both high-level and detailed, including for stations and instruments (including expanded standard for station index numbering); 
· Coordination of flexible, coordinated data-communication practices that evolve in step with the evolution of the Internet and relevant data-communication services; 
· Mapping, with respect to information and communications, of the current and future structure and organization of WMO Programme centres to the functional components of WIS (i.e. NCs, DCPCs and GISCs functions).
Appendix D – Terms of Reference for CBS Expert Teams  

Terms of reference are from CBS-XIII final report (WMO-985 Annex-X) and have been updated based on CBS Extraordinary Session 2006 final report (WMO-1017 Annex IV). Updated tasks are in italics.

OPAG on Information Systems and Services 

Implementation Coordination Team on Information Systems and Services (ICT-ISS)

(a) Assess the implementation aspects at the regional and global levels, including sustainability, of the recommendations and proposals developed by the ISS Teams;

(b) Review and consolidate the recommendations and proposals developed by the ISS Teams with a view to their submission to CBS;

(c) Monitor, assess and take follow-up action on ISS requirements emerging from the cross-cutting WMO Programmes and other international Programmes/projects such as THORPEX, IPY, DPM and GEOSS;

(d) Identify matters requiring the urgent consideration of the OPAG on ISS, and develop proposals for tasks and organization of activities.

(e) To consider the most effective mechanisms for carrying a deep and extensive revision and reorganization of the Manual on the GTS to better match the current technologies and practices and to assist Members in their design and implementation of relevant information systems;

(f) To assist the Management Group in establishing an expert team for assessing advantages and disadvantages of different data representation systems (e.g. BUFR, CREX, XML, NetCDF, HDF) for use in real time operational exchange between NMHSs and in transmission of information to users outside the NMHSs;

(g) In coordination with the ICG/WIS and the CBS Management Group, to consider the most effective mechanisms and develop a realistic schedule for carrying out the development of appropriate regulatory documentation on WIS (e.g. a Manual on WIS) including organization and recommended practices and procedures, guidance material for implementation, and a WIS guide for NCs clarifying their contribution, involvement and benefits for their participation in WIS development and services

Coordination Team on Migration to Table-driven Code Forms (CT-MTDCF)

(a) Coordinate, monitor and assess the overall implementation of the migration plan to table-driven representation forms and related training activities. Work with national and regional focal points to identify possible pilot projects;

(b) Identify and solve in cooperation with national and regional focal points problems that may arise during the migration phase;

(c) Define and review the related software projects for distribution of universal BUFR, CREX and GRIB encoding/decoding software;

(d) Work with ET-DRC to identify and develop additional BUFR and CREX descriptors to address the optional sections of existing code structures within the current alphanumeric code forms and to address regional and national coding and reporting practices as needed;

(e) Provide central coordination of activities including experimental and operational exchange. Work with the Secretariat to report on these activities in a “Migration News” section of the WWW Operational Newsletter;

(f) Work together with other relevant international bodies including ICAO, CAeM, IOC, JCOMM and satellite operators, to coordinate, agree and resolve migration issues related to specific code types;

(g) Monitor the impact of the migration process on the GTS and data-processing centres. Identify problems and coordinate with national and regional focal points, RTH focal points, other Teams and OPAGs as needed to develop and implement solutions;

(h) Coordinate and work with national migration to TDCF Steering Groups (MTSG) and national focal points to assist their development and implementation of their National Implementation Plans;

(i) The chairperson of CT-MTDCF would sit as a member on ET-DRC and other groups as needed.

(j) To prepare a letter, which the Secretariat should send to the WMO Members, with two annexes: an outline of the main actions or tasks which should be considered and possibly undertaken, and a Migration Guidance document;

(k) To coordinate the development of a website providing validation service to facilitate operational implementation and pre-operational testing of migration data flows.

Expert Team on Data Representation and Codes (ET-DRC)

(Requirements for changes to representation forms should be provided by the other OPAGs, especially IOS and DPFS.)

(a) Maintain all WMO data representation forms and further develop table-driven codes in particular BUFR, CREX, and GRIB edition 2, by defining descriptors, common sequences and data templates, including the data representation of regional practices, so they meet the requirements of all Members and other concerned international organizations, such as ICAO, most efficiently;

(b) Adapt and update current reporting practices in the alphanumeric code regulations for adaptation to table-driven code forms; work with the OPAG on IOS to ensure that statements on observing practices are consistent and in appropriate formats and locations;

(c) Invite and assist Members to participate in the experimental exchange of data encoded in modified or new formats, and provide Members with guidance on data representation of national practices, on a bilateral basis;

(d) Determine the continuing use of the different WMO data representation forms and recommend options for their future roles or disposition;

(e) Update the content of the Manual on Codes (WMO-No. 306) and the Guide to WMO Table-driven Code Forms, as required;

(f) Develop guidance and practices for the meteorological information representation based on XML and on NetCDF.

Inter-programme Expert Team on Metadata Implementation (IPET-MI)

(a) Pursue the development of the metadata1 standard to be used in the WIS as a WMO core profile within the context of the ISO 19115 geographic information standard, and contribute to, and interact with, ISO as appropriate, including creating a core feature catalogue in compliance with ISO 19110;

(b) Develop WMO metadata standard extensions specific to the WWW Programme, and promote development of extensions specific to other WMO Programmes in liaison with respective technical commissions;

(c) Further study the use of related ISO metadata standards, especially the ISO 191xx series, for the development of the WIS;

(d) Coordinate the development of reference XML metadata1 templates and reference implementation;

(e) Develop guidance for the implementation and use of operational information catalogues.

(f) To take the lead on identifying tools to allow users to create metadata documents, giving priority to tools to allow automated “harvesting” of routine data, to create an editor for manually creating metadata and to prepare a “best practice” guide;

(g) To communicate relevant ISO 191xx standards to other teams of the OPAG-ISS and to prepare for the use of “features” in version 2.0 of the WMO Core Metadata Standard.

Expert Team on WIS-GTS Communication Techniques and Structure (ET-CTS)

(Co-chairperson on Enhanced Utilization of Data Communication Techniques; co-chairperson on WIS-GTS data communication structure.)

(a) Develop recommended practices and technical guidance material for data communication techniques and procedures (GTS, WIS and Internet), including security aspects, with a view to ensuring efficient and safe operations of information systems, and inform Members of relevant developments in ITU and ISO;

(b) Review standard TCP/IP procedures and applications, including new developments (e.g. IPv6) that are relevant to WWW and other WMO Programme requirements, and develop recommended practices;

(c) Review and develop updates to recommended practices for data-communication and data access procedures, including OPeNDAP, NetCDF and HDF, as well as consolidation of the file naming convention for operational routeing and distribution;

(d) Develop the organization and design principles for the WIS data communication structure, and coordinate related pilot projects;

(e) Review and propose updates to the organization and design principles for the GTS to take the best benefits of ICT development, especially as regards its smooth evolution towards the core communication component of WIS;

(f) Provide guidance on technical, operational and administrative/financial aspects of data communication services for WIS implementation, especially for the GTS -WIS at the global, regional and national levels, including dedicated and public services (e.g. satellite-based telecommunications, managed data-communication network services, the Internet);

(g) Review current and anticipated data-communication and information system requirements of the WWW and other WMO Programmes.

(h) To further develop the WIS-GTS data-communication structure and consider how to improve global exchange of high priority data and products in support of a virtual all hazards network within the WIS-GTS;

(i) To keep abreast of IPv6 developments;

(j) To pursue the development/update of guidance material for the use of the Internet with minimized operational and security risks, and for the use of adequate ICT for NMHSs of developing countries;

(k) To continue to keep abreast of VPN developments and to update and refine accordingly the guidance documentation;

(l)To consider the full implications of the introduction of MPLS, and to review the exchange and routing mechanisms for messages and files on the GTS in the light of the new capabilities of any-to any connectivity, with a view to WIS and with a view to improving exchange of high priority data and products in support of a virtual all hazards network within the WIS-GTS.

Expert Team on WIS GISCs and DCPCs (ET -WISC)

(Co-chair on WIS GISCs: Co-chair on WIS DCPCs.)

(a) Develop technical and operational specifications for the different components of the WIS GISCs;

(b) Develop technical and operational specifications for the different components of the WIS DCPCs;

(c) Develop criteria for interoperability and certification for actual implementation;

(d) Coordinate related pilot projects.

(e) To develop specifications for the GISC/DCPC/NC interfaces, including a unified user interface for WIS components

Expert Team on GTS-WIS Operations and Implementation (ET-OI)

(Activities to be carried out in close coordination with the ET-DRC chairperson, the CT- MTDCF chairperson, the Rapporteur on WWW Monitoring, the Rapporteur on the WMO Guide on WWW Data Management and the focal points of RTHs located on the MTN, with the assistance of the Secretariat, mainly by correspondence/ e-mail.)

(a) Monitor the GTS-WIS operational information flow and coordinate management of operational information exchange procedures, routing and traffic; coordinate the allocation of abbreviated headings required for the exchange of data and products and for the migration to TDCF;

(b) Coordinate and further develop recommended practices and guidance on the management of, and access to, operational information related to WWW information exchange, specially for GTS-WIS operation (abbreviated heading tables, catalogue of bulletins and files, routing directories, etc.);

(c) Develop recommendations for coordinated implementation and planning of techniques, procedures and systems for the MTN and MTN centres, including towards the core communication component of WIS;

(d) Develop a mechanism for the allocation of unique identifiers required for file naming convention, and other identification purposes;

(e) Identify implementation issues requiring the urgent consideration of the OPAG on ISS.

Rapporteur on WWW Monitoring

(a) Review and coordinate the continuous improvement of the current WWW monitoring (AGM and SMM), including ad hoc monitoring exercises especially for products and in the framework of the migration to TDCF;

(b) Coordinate operational trial of enhanced WWW monitoring and assess the impact, in particular as regards the resources needed at RTHs and NMCs, including the possible sharing of software applications (e.g. “WWW monitoring PC”);

(c) Review the overall monitoring requirements for the WIS with a view to developing the WIS monitoring scheme.

Rapporteur on the WMO Guide on WWW Data Management (WMO-No. 788)

(a) Coordinate the revision of the WMO Guide on WWW Data Management and its updating.

(b) To pursue the coordination the edition of the Guide on WWW Data Management with the assistance of the Secretariat.
Appendix E – Terms of Reference for WIS Project Manager  

Under the supervision of C/ISS and the guidance of D/WWW, the WIS Project Manager (SSO-WIS) is responsible to:
· Provide technical support to and facilitate the activities of the ICG/WIS, including its ad-hoc experts groups, and the CBS/ISS OPAG experts groups directly relevant to WIS development;

· Contribute to and facilitate the development of appropriate regulatory documentation (e.g. a Manual on WIS) as well as an implementation plan and guidance material for WIS implementation;

· Interact with and provide relevant technical support to TCs and Programmes, through respective WMO Departments and in coordination with D/CCC, to foster the development and coordination of critical WIS components in WMO Programmes;

· Provide relevant technical support and coordinate with the WMO Space Programme, through SAT Department, to ensure full integration of IGDDS into WIS, taking benefit from the rapid progress of IGDDS activities into the overall WIS implementation planning;
· Promote and facilitate the WMO contribution of the WIS data exchange and data management services to the GEOSS and contribute to relevant GEO activities, in coordination and interaction with the GEO Secretariat; 
· Keep abreast and facilitate the coordination of WIS related Pilot Projects, especially GISC and DCPC prototypes;
· Contribute to the proactive promotion of the WIS in WMO bodies’ sessions, including technical commissions and regional associations, and by preparing presentations in conferences and similar events;

· Coordinate the update of a WIS Web page on the WMO Web site by publishing information about WIS, including values and benefits, practical participation in and interaction with pilot projects, giving attention to the needs of the various WIS user communities and target groups;

· Contribute to the WIS outreach activities for developing countries and LDCs for promoting the awareness of WIS, and to enable them to cooperate in the development and effective use of WIS;

· Assist the WIS Trust Fund steering committee in advising on the best use of the funds for fostering the technical development and implementation of the key components of WIS.

Appendix F – Risk Management Summary
The risk management summary is in two parts. First is a generalised Risk Analysis base on Thompsett 1991 that provides a overview of typical risk areas with engineering or technical projects. This shows that the risks are skewed to the high end of the spectrum with 13 high risk areas, 11 medium and 4 low risk areas. The technical components and end user satisfaction of the project are clearly a high risk overall. The Team working on the project have some high risk aspects, but due to the intrinsic team skills and the project manager being appointed, the net risk for team is medium. The project manager is responsible for monitoring these general risks and ensuring they are minimised.
The second section is a register of high risks identified within the project management plan. Each risk is defined, along with its management strategy and a contact officer.

Table 4 General Project Risk Analysis

	PRODUCT/SYSTEM RISKS                (Based on Thompsett 1991)
	LOW
	MEDIUM
	HIGH


	
	Overall system/service/product
	
	Simple
	
	Average
	X
	Complex

	
	Logical data (include. files)
	
	Simple
	
	Average
	X
	Complex

	
	I/O and enquiries or organisational impact
	
	Simple
	
	Average
	X
	Complex

	
	Interfaces to other systems/services/products
	
	Simple
	
	Average
	X
	Complex

	
	Functions and processes
	
	Simple
	
	Average
	X
	Complex

	
	New business procedures/alterations
	
	None
	
	Some
	X
	Extensive

	
	Stability of requirements
	X
	Stable
	
	Average
	
	Unstable

	
	Performance requirements (including quality)
	
	Low
	
	Medium
	X
	High

	
	Technology requirements
	
	Simple
	
	Average
	X
	Complex

	
	Level of technical innovation
	
	None
	X X X
	Some
	
	Innovative


	TEAM  RISKS
	LOW
	MEDIUM
	HIGH


	
	Intrinsic team skills (general skills) 
	X
	High
	
	Average
	
	Low

	
	Relevant skill level with application/product
	
	Extensive
	X
	Some
	
	None

	
	Project manager experience
	X
	Extensive
	
	Some
	
	None

	
	Project staffing level
	
	1 - 5
	
	5 - 10
	X
	over 10

	
	Use of contractors/part-time members
	
	None
	X
	Some
	
	Extensive

	
	Project development length
	
	1-3 mths
	
	3-6 mths 
	X
	> 6 mths

	
	Schedules/deadlines
	
	Flexible
	X
	Firm
	
	Fixed

	
	Priority of project for team
	
	High
	X
	Average
	
	Low

	
	Team experience with hardware/software or technology
	
	Extensive
	X
	Average
	
	Some

	
	Project team physical/support environment
	
	Excellent
	X
	Average
	
	Poor


	ENVIRONMENT/TARGET RISKS
	LOW
	MEDIUM
	HIGH


	
	Level of client/user support
	
	High
	X
	Medium
	
	Low

	
	Client experience with product/system
	
	Extensive
	X
	Some
	
	None

	
	Client Project Sponsor support
	X
	High
	
	Medium
	
	Low/None

	
	Impact on client operations (new technology, policy, etc.)
	
	Low
	
	Medium
	X
	High

	
	Client/business expert participation
	
	Full-time
	
	Part-time
	X
	Ad-hoc

	
	Key (Critical and Essential) stakeholders
	
	1-2
	
	2-10
	X
	Over 10


	OVERALL PROJECT RISK
	4
	LOW
	11
	MEDIUM
	13
	HIGH


Register of High Risk Areas
Risk 1: Delayed Project and Implementation Plan
Lack of resources within the WIS project office can lead to significant delays in the creation of a WIS Project and Implementation Plan.

Management: 
Prioritise project office activity to ensure development of the Project Plan proceeds sufficiently forward to meeting key points of review, including ICG/WIS meetings, ECWG-WIGOS meetings, CBS and the EC meetings. Utilise temporary staff or contractors to assist the project manager in undertaking his/her duties and in forwarding high priority tasks. In the longer term, it is essential to address the proposed staffing arrangements of the WIS Project Office.
Coordinator: 
WIS Project Manager (WMO)

Risk 2: Availability of project management

The arrangement for the supply of a project manager is for one year ending February 2008. This position already plays a leading role in reducing risk to the project, and in ensuring the project moves forward despite having insufficient resources. Failure to address staffing issues, provide continuous project management or to have sufficient overlap between managers will increase risks and the potential to lose ground on the project.
Management: 
Prioritise the resolution of staffing of the WIS project office to ensure the position does not go unfilled. Provide temporary staffing to assist the current project manager to ensure project management documentation is organised and procedures are transferable to a new project manager should it be needed.

Coordinator: 
D/WWW (WMO) and WIS Project Manager
Risk 3: User requirements not adequately incorporated
Understanding and documenting stakeholders’ requirements for WIS is a highly consultative process. Although Congress, EC and CBS have repeatedly encouraged other technical commissions to be responsive to WIS issues and to maintain representation on relevant inter-commission bodies, the responsiveness continues to be much lower than required.

Management: Make more use of expertise in the secretariat, and continue to establish a rolling review of requirements process. In the interim, accept a lower quality product in order to meet timelines. At higher levels, Congress, the EC and PTC should continue to encourage members to place a higher priority on responding to surveys and in making staff, with the right experience, available to represent the WMO programs.
Coordinator: 
WIS Project Manager (WMO)

Risk 4:
Delays due to poor communication and consultation

WIS implementation timelines are tighter than the normal WMO/ISS development processes, putting stress on established consultation and information processes.  The issues also cross programme paths. This means that the projects and tasks will be at risk of slipping in participants priorities, risk being put aside waiting on some other trigger to resume activity, or due to lack of feedback, lead to efforts being expended on false paths. Lack of understanding about WIS by Members also impacts on their allocating resources or priority to WIS activity.
Management: 
WIS project office and the ISS Division will need to pay special attention to ensuring adequate communication and consultation takes place. This includes establishment of an effective marketing and communications strategy as well as ensuring effective use of established tools such as improving and maintaining the ISS and WIS web pages. The marketing strategy could include assisting other programs to have a WIS news and link on their web pages. Given the limited resources of the project office, this risk could be managed by use of a temporary communications specialist.
Coordinator: 
WIS Project Manager (WMO)

Risk 5:
WIS implementation causes or is perceived to cause a failure in critical information exchange.

Since the inception of WIS, CBS, the EC and Congress have all constantly restated that it is essential that the evolution of the GTS into WIS does not lead to degradation in the routine collection and dissemination service for time-critical and operation-critical data and products, or to disruption to the timely delivery services for other data and products. If a major failure does occur in these services during WIS implementation, even if it is not related to WIS, the impact to the project could still be perceived as a result of WIS. The critical functions of the GTS and WIS underlie the functioning of many high impact components of NMHS activities, including warnings. Should such a failure be perceived as adding to the impact of a natural disaster then the WIS project could be significantly set back. Permanent Representatives are accountable to their Governments and political embarrassment is highly volatile.
Management: 
The likelihood of this occurring can be kept to very unlikely by continuing existing change management practices within the GTS community. The impact can also be addressed through ensuring Members understand WIS and are kept informed on its progress. The CBS ICT-ISS has the overall role of ensuring WIS is moved forward without degrading or interrupting current levels of reliability and service of the GTS. The high impact of this risk should be kept in focus when planning or implementing changes to current systems, services and practices. Ideally, planned changes should be coordinated with current and expected natural hazard risk. Major changes should include a rollback strategy that can be implemented if a change starts to become a risk.
Coordinator: 
Chairs of ET GTS-WIS OI
Appendix G – Related WMO Technical Regulations and Publications 

In order to meet Congress’s requirement to revise the technical regulations and publications and to create a manual on WIS, it is necessary to understand the overall structure and purpose of WMO regulatory documents. The most significant Technical regulation for WIS, is the WMO Technical Regulations (WMO- No.49). WMO No.49 consists of three volumes. 

Volume I:   General Meteorological Standards and Recommended Practices.

Volume II:  Meteorological Services for Air Navigation. 

Volume III: Hydrology

The three volumes of the WMO Basic Document Series are supplemented by Annexes called Manuals, which have the same status as the Basic Documents (i.e. Manual on the GTS, WMO No.386). In addition to the Manuals there is a class of WMO documentation, not part of the technical regulations, usually called Guides (e.g. the Guide on the World Weather Watch data management, WMO No. 788). The purpose of the Guides is to provide practical information on the development, organization, implementation and operation of the system, subsystem or service in order to enhance both the participation of individual Members in the activity and the benefits they may obtain from it. Guides often supplement regulatory material contained in Technical Regulations and their annexes. There is also a set of Technical Document publications (i.e. WMO/TD No.72 The role and operation of national hydrological service) that are basically technical reports rather than a specific guide.
Most of WMO technical regulations, manuals and guides related to WIS as per the following tables
Table 5 WMO Technical Regulations (WMO- No.49)

	World Weather Watch
	Global Observing System (GOS)
	Volume I. Section A.1.

	
	Global Data Processing System (GDPS)
	Volume I. Section A.2.

	
	Global Telecommunication System (GTS)
	Volume I. Section A.2.

	General Standards and Recommended Practices
	Climatology
	Volume I. Section B.1.

	
	Global Atmospheric Watch (GAW)
	Volume I. Section B.2.

	
	Meteorological bibliography and publications
	Volume I. Section B.3.

	
	Education and training
	Volume I. Section B.4.

	
	Meteorological research
	Volume I. Section B.5.

	Meteorological Services
	Meteorological services for marine activities
	Volume I. Section C.1.

	
	Meteorological services for agriculture
	Volume I. Section C.2.

	
	Meteorological Services for Air Navigation
	Volume II.

	
	Meteorological Services for Hydrology
	Volume III.


Table 6 WMO Manuals

	Weather reporting
	
	WMO No.9

	
	Observing stations
	WMO No.9 Volume A

	
	Catalogue of meteorological bulletins
	WMO No.9 Volume C1

	
	Transmissions schedules
	WMO No.9 Volume C2

	
	Information for shipping
	WMO No.9 Volume D

	Manual on the GTS
	Volumes I & II
	WMO No.386

	Manual on the GDPFS
	Parts 1, 2 & 3
	WMO No.485

	International list of Selected, Supplementary and Auxiliary ships
	Metadata fields & descriptions, exchange formats and code tables
	WMO No.47


Table 7 WMO Guides

	Guide to meteorological instruments and methods of observation
	WMO No.8

	Guide to climatological practices
	WMO No.100

	Guide to agricultural meteorological practices
	WMO No. 134

	Guide to hydrological practices
	WMO No. 168

	Guide on the Global Data-processing System
	WMO No. 305

	Guide to marine meteorological services
	WMO No. 471

	Guide on the Global Observing System
	WMO No. 488

	Guide on the automation of data-processing centres
	WMO No. 636

	Guide to wave analysis and forecasting
	WMO No. 702

	Guide to practices for meteorological offices serving aviation
	WMO No. 732

	Guide on meteorological observation and information distribution systems at aerodromes
	WMO No. 731

	Guide to moored buoys and other ocean data acquisition systems
	WMO No. 750

	Guide on World Weather Watch data management
	WMO No. 788

	Guide to public weather services practices
	WMO No. 834


There are many other publications providing catalogues and gazetteers that are important to WIS, some of these such as vocabulary catalogue come from outside of the WMO community. The IPET-MI produced a list of such needs in the IPET-MI Final Report to their meeting in September 2005.
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	Commission for Basic Systems (CBS)
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	Congress (Cg XIV & Cg XV)
	Reports/ Final/ 2003 to 2007 
	WMO Secretariat

	Executive Council (EC LVI to EC LIX)
	Pinks/ Final/ 2004 to 2007 
	WMO Secretariat

	WMO Strategic Plan 2008-2001 and beyond
	Cg XV / Pink / 2007
	WMO Secretariat

	WMO Bulletin Vol 55 (4)

Birth of the WMO information system 
Overview of WIS: architecture and basic services 
The WIS core components 
Data Communications  
EUMETcast 

Pilot Projects: a strategy fo the design and implementation of the WIS 

WMO’s contribution to GEOSS and GEONetcast
Roadmap to the WIS 

	Information Bulletin/ Published / October 2006
	Geoff Love (BoM)

Geer-Rueger Hoffman (DWD)

Shi Peilang (CMA)

Hiroyuki Ichijo (JMA)

Lars Prahm (EUMETSAT)

Walter Zwieflhofer (ECMWF)

A.D. Moura (NMIB Brazil)

WMO Secretariat



	Recommended Designation Procedures for GISCs and DCPCs
	PTC-2007/Doc. 3.1 pp 1 – 8 “Report from the ICG/WIS to PTC” & pp 9-10
	WMO Secretariat

	ICG/WIS working papers 
	Working Papers 2005 to present
	Several

	ICTT-FWIS working papers 
	Working Papers 1992 to 2005
	Several

	An Implementation Timetable for the WMO Information System
	ICG/WIS 2005/Doc 5(1) / Version 1.0 / 2Sep2005
	Prof. Geerd-R. Hoffmann

	Service orientated architecture concepts applied to specific WMO systems
	ICG/WIS 2007/Doc 6.1 

/ Ver.09 / 9Mar2007
	Edited by E. Christian

	HALO Final Technical Report
	Draft / Rev.02 / 30Apr2007
	J.W. Kaiser, A. Hollingsworth, J.-C. Calvet, Y. Desaubies, J. Flemming, M. Leroy, and M. Tinz (Contact Dieter Schiessl) 

	WIGOS technical report – Towards Enhanced integration between the WMO Observation Systems
	Draft /  EC-TT-WIGOS Doc.3 / Revised 15Jul2007 
	J Rasmussen

	IGDDS Implementation Plan
	Version1, June 2006
	WMO Secretariat (SAT)

	The Future WMO Information System
	February, 2004
	Prof. Geerd-R. Hoffmann

	Study on Integration of Data Management Activities Between WMO Programmes
	Report/ Version 2 / August 2004
	David E. McGuirk

	GEOSS 10 Year Implementation Plan
	Feb 2005
	GEO

	Management process description for a GISC for FWIS
	ICTT-FWIS 2003 Working paper
	Gil Ross (Met Office UK) 

	A study on the possible policy issues of the FWIS
	Study paper. 2003
	Dr Jorma Riissanen (Finland)


APPENDIX I – Glossary 

ADM


Advanced Dissemination Methods

BUFR


Binary Universal Form for Representation of Data

CAeM


Commission for Aeronautical Meteorology

CAgM 


Commission for Agricultural Meteorology

CAP


Common Alerting Protocol
CDP


Community Data Portal (USA)

CBS 


Commission for Basic Systems

CCl 


Commission for Climatology

CDBMS 

Climate database management system

CEOS 


Committee on Earth Observation Satellites

CGMS 


Co-ordination Group for Meteorological Satellites

CHy 


Commission for Hydrology

CIMO 


Commission for Instruments and Methods of Observation

CREX 


Character Representation form for data Exchange

CT-MTDCF

Coordination Team on Migration to Table-driven Code Forms

DCPC


Data Collection or Production centre
DWD 


Deutscher Wetterdienst (German Weather Office)

DVBS 


Digital Video Broadcast Systems

EC 


Executive Council of the WMO

EC WG WIGOS-WIS
EC Working Group on WIGOS and WIS

ECMWF 

European Centre for Medium Range Weather Forecasts

ESG


Earth System Grid (USA)

ET 


Expert team (of CBS)

ET-CTS

ET WIS-GTS Communications Techniques and Structure

ET-DRC

ET on Data Representation and Codes

ET-OI


ET on GTS-WIS Operations and Implementation
ET-WISC

ET on WIS GISCs and DCPCs
FGDC 


Federal Geographic Data Committee

FTP 


File Transfer Protocol

FWIS 


Future WMO information system

GAW 


Global Atmosphere Watch

GAWSIS

Global Atmosphere Watch Station Information System

GCC 


Global collection centre

GCOS 


Global Climate Observing System

GDPFS 

Global Data Processing and Forecast System

GEO


Group on Earth Observations

GEONETCast

GEO Satellite-Based Data Dissemination System
GEOSS


Global Earth Observation System of Systems

GIS 


Geographic Information System

GISC


Global Information System Centre

GOOS 


Global Ocean Observing System

GOS 


Global Observing System

GOSIC 


Global Observing Systems Information Centre

GRDC 


Global Runoff Data Centre

GSN 


GCOS Surface Network

GSNMC 

GSN monitoring centre

GTOS 


Global Terrestrial Observing System

GTS 


Global Telecommunication System

GTSPP 

Global Temperature-Salinity Profile Programme

GUAN 


GCOS Upper Air Network

G3OS 


Global Climate, Ocean and Terrestrial Observing Systems

HDF


Hierarchical data format

HNRC 


HOMS national reference centre

HOMS 


Hydrological Operational Multipurpose System

HWR 


Hydrology and Water Resources Programme

HYCOS 

Hydrological cycle observing systems

ICAO


International Civil Aviation Organisation

ICSU 


International Council of Scientific Unions

ICT ISS


Implementation/coordination team Information Systems and Services
IDD 


Internet data distribution system (UNIDATA)

IGDDS


Integrated Global Data Distribution System

IMTN 


Improved Main Telecommunication Network project

INFOHYDRO 

Hydrological Information Referral Service

IOC


The Intergovernmental Oceanographic Commission

IODE 


International Oceanographic Data and Information Exchange

IPET-MI

Inter-programme ET on Metadata Implementation

ISO 


International Organization for Standardization
JCOMM 

Joint WMO/IOC Technical Commission for Oceanography and Marine Meteorology
MCSS 


Marine Climatological Summaries Scheme

MTN 


Main Telecommunication Network (of the GTS)

MSS 


Message switch system

NASA 


National Aeronautics and Space Administration (USA)

NC


National Centre

NCAR 


National Center for Atmospheric Research (USA)
NCDC 


National Climatic Data Center (USA)
NCSA 


National Center for Supercomputing Applications

NetCDF 

Network Common Data Form

NMC


National Meteorological Centre

NMHS 


National meteorological and hydrological service

NMS 


National meteorological service

NWP 


Numerical weather prediction

OGC 


Open GIS Consortium

OPAG


Open Programme Area Group

OPAG ISS

CBS OPAG for Information Systems and Services

PR


WMO Permanent Representative

PWS


Public Weather Services

QA 


Quality assurance

QC 


Quality control

RA


Regional Association

RBSN 


Regional Basic Synoptic Network

RMC


Regional Meteorological Centre

RSMC


Regional Specialized  Meteorological Centre

RTH 


Regional telecommunication hub

SADIS


Aviation Satellite Distribution System

SSUP 


Satellite systems utilization and products

TAC


Traditional Alphanumeric Codes

TCP/IP 


Transmission Control Protocol / Internet Protocol

TDCF


Table-driven Code Forms

THORPEX

The observing System Research and Predictability Experiment

TIGGE


THORPEX Grand Global Ensemble project

UCAR 


University Cooperation for Atmospheric Research (USA)
VOS 


Voluntary observing ship

VOSClim 

VOS climate project

WAFS 


World Area Forecast System

WCASP 

World Climate Applications and Services Programme

WCDMP 

World Climate Data and Monitoring Programme.

WCRP 


World Climate Research Programme

WCP


World Climate Programme

WDC 


World data centre

WIGOS


WMO Integrated Global Observation Systems

WIS


WMO Information System

WHYCOS 

World Hydrological Cycle Observing System

WMC


World Meteorological Centre

WMO 


World Meteorological Organization

WWW 


World Weather Watch

XML 


Extensible mark-up language
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ATTACHMENT I – Designation Procedures for GISC and DCPC

From CBS Ext(2006) WMO-1017

ANNEX III

Annex to paragraph 7.8 of the general summary

RECOMMENDED DESIGNATION PROCEDURES FOR GISCs AND DCPCs

1. Designation Procedure for Global Information System Centres (GISCs)

1.1 The procedure for the designation of GISCs consists of four steps, namely:

i) 
Statement of WIS requirements and acceptance by the programme bodies

The WMO Technical Commissions and other bodies representing the participating programmes state their requirements for WIS services and will review them periodically. The list of all relevant requirements will be compiled and regularly reviewed by the Inter-Commission Coordination Group on WIS (ICG/WIS) which reports through the president of CBS to EC.

ii) 
Service offers by potential GISCs

The list of WIS requirements and functions as compiled by the ICG/WIS will be published to serve as a basis for offers to perform the required duties. Existing centres from the WMO basic systems may wish to apply for designation as GISC forming the core infrastructure of WIS. The service offer should include:

- 
A statement of compliance with the required WIS functions,

- 
A proposal for the area of responsibility for WIS data services, and a

- 
Formal commitment by the PR of the Member to provide such services on a routine basis.

The service offer should be addressed to WMO and will be submitted to the ICG/WIS, which will inform the president of the Regional Association(s) concerned; the ICG/WIS will analyse the proposed services versus WIS requirements as well as the compliance to the required WIS/GISC functions and specifications, and will formulate a recommendation.

iii) 
Demonstration of GISC capabilities

The candidate GISCs will be invited to demonstrate to CBS their capabilities to provide WIS services to the accredited users with the necessary reliability and quality. This refers to the real-time functions of data and product collection and dissemination as well as to non realtime services for requests. It should also include storage functions for the complete set of

WIS data and products and relevant up-to-date metadata catalogues. The coordination functions with other GISCs and the planning of mutual back-up services should also be demonstrated. Furthermore, the adherence to WIS standards and relevant data exchange policies and access rights must be granted. A formal commitment and time schedule to implement the GISC and to provide GISC services in accordance with the offer will be given by the PR of the Member operating the candidate GISC. Upon acceptance of the demonstration of capabilities of the candidate GISC, CBS will formulate the recommendation for the GISC designation.

iv) 
Designation of GISCs

The Executive Council will consider for approval the ICG/WIS recommendation and CBS recommendation for the GISC designation; after the EC approval, the GISC will be included in the relevant WMO programme documentation.
2. Designation of Data Collection or Production Centres (DCPCs)

2.1 
There are a considerable number of centres that meet the functional specifications of a DCPC already, either partly or fully. These centres are natural candidates for integration under WIS. Many of these centres have been established under the WWW Programme and have been submitted for a formal acceptance process within CBS (e.g. the World Meteorological Centres (WMC), the Regional Telecommunication Hubs of the GTS (RTH) and the Regional/Specialized Meteorological Centres). 


Apart from the operational WWW centres, there are many other centres that have been established under other WMO Programmes for the purpose of collecting programme related data or of providing products and making them available to NMHSs and other users in the form of real-time dissemination or non real-time data services. Most of the above centres and additional centres established under national responsibility have important contributions in the form of data and products to be included in WIS. Some are offering well-developed data management and data dissemination services which are of great interest to WIS.


In view of the fact that many programmes will be participating in WIS, there will be a large number of DCPC candidates. The ICG/WIS has to determine which centres should be integrated in WIS in which function. The total number of DCPCs, unlike the number of GISCs, has no, a priori, limitation, provided the GISCs are able to handle the synchronization and other communications with their attached DCPCs.

2.2 
In view of the above, the procedure for the designation of DCPCs consists of three steps, namely:

i) 
Service offers by potential DCPCs

Since potential DCPCs functions would be undertaken by centres that have been established under the respective WMO Programmes, the relevant Technical Commissions are expected to consider the service offers by potential DCPCs (likely according to procedures similar to 1.1 ii above), and to endorse their programmes’ candidate DCPCs.

The programmes’ candidate DCPCs should then be submitted to the ICG/WIS; the ICGWIS will analyse the compliance to the required WIS/DCPC functions and specifications, and will formulate a recommendation.

ii) 
Demonstration of DCPC capabilities

As for candidate GISCs, the candidate DCPC will be invited to demonstrate to CBS their capabilities to provide WIS services in compliance with the DCPCs functions and responsibilities. This refers to the possible real-time functions of data and product dissemination as well as to non real-time services for requests. It should also include the provision of relevant up-to-date metadata catalogues. The coordination and synchronization functions with the associated GISC should also be demonstrated. Furthermore, the adherence to WIS standards and relevant data exchange policies and access rights must be granted. Upon acceptance of the demonstration of capabilities of the candidate DCPC, CBS will formulate the recommendation for the DCPC designation.

iii) 
Designation of DCPC

The Executive Council will consider for approval the ICG/WIS recommendation and CBS recommendation for the DCPC designation; after the EC approval, the DCPC will be included in the relevant WMO programme documentation.
Attachment II – Project Gantt Chart 

Figure 11 Project Gantt chart 


[image: image11.emf]
� EMBED Word.Picture.8  ���







































































� � HYPERLINK "http://www.cisco.com/univercd/cc/td/doc/cisintwk/ito_doc/x25.htm" ��http://www.cisco.com/univercd/cc/td/doc/cisintwk/ito_doc/x25.htm� 


� � HYPERLINK "http://www.cisco.com/univercd/cc/td/doc/cisintwk/ito_doc/frame.htm" ��http://www.cisco.com/univercd/cc/td/doc/cisintwk/ito_doc/frame.htm� 


� � HYPERLINK "http://www.cisco.com/univercd/cc/td/doc/cisintwk/ito_doc/atm.htm" ��http://www.cisco.com/univercd/cc/td/doc/cisintwk/ito_doc/atm.htm� 


� � HYPERLINK "http://en.wikipedia.org/wiki/Multiprotocol_Label_Switching" ��http://en.wikipedia.org/wiki/Multiprotocol_Label_Switching� 


� “A computational grid is a hardware and software infrastructure that provides dependable, consistent, pervasive, and inexpensive access to high-end computational capabilities." 


This definition was coined in a 1998 article by Ian Foster and Carl Kesselman, according to a 2002 "GridToday" article at � HYPERLINK "http://www.gridtoday.com/02/0722/100136.html" ��http://www.gridtoday.com/02/0722/100136.html� 


� See � HYPERLINK "http://www.wmo.int/pages/prog/www/ois/ois-home.htm" ��http://www.wmo.int/pages/prog/www/ois/ois-home.htm� 


� The revision to the ‘Guide on Agricultural Meteorological Practices’ is an example of a suitable web page. See � HYPERLINK "http://www.wmo.int/pages/prog/wcp/agm/gamp/gamp_en.html" ��http://www.wmo.int/pages/prog/wcp/agm/gamp/gamp_en.html� 


� (If reading softcopy, then double click on diagram to see full pdf version)
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D _|o [Task Name I Start [ Finish 2006 [2007 [2008 [2009 [2010 [2011 [2012 [2013 [2014 [2015 [2016
1 Project Management Mon 12/03/07 Fri 22/05/15 m— 17%
2 Milestones Fri 01/06/07  Fri 30/12/11 — WP 0%
3 E Consolidate WIS plan Wed 02/04/08  Wed 02/04/08 ‘ 02/04
0 Establish WMO Metadata Profile Tue 10/05/11  Tue 10/05/11 + P 10005
5 Develop Regulatory Documents Tue 15/12/09  Tue 15/12/09 ‘ 15/12
6 vy Inclusion of WIS into IGDDS IP Fri 01/06/07 Fri 01/06/07 ’ 01/06:
7 Implement First Operational GISC Mon 04/05/09  Mon 04/05/09 ‘ 04/05
8 |Fd Implement other operational GISCs Thu31/12/09  Thu 29/12/11 + ‘ 31/12
9 | Implement DCPCs Tue 01/01/08  Fri 30/12/11 @ oto1
0|y Congress Meetings Mon 07/05/07  Fri 22/05/15 H 100% 0 0% 0 0%
“ooy Executive Council Meetings Mon 26/03/07  Wed 01/04/15 1 100% I 0% 1l 0% I 0% I 0% I 0% 1 0% 1 0% 1 0%
2y cBS Mon 18/06/07 ~ Wed 15/08/12 1 0% 1o% 1 o% 1 o% 1 0%
sty ICG-WIS Meetings Mon 03/09/07 Fri 05/09/14 I 5% I 0% 1 o% 1 o% 1 ow 1 o%w 1 0% I 0%
w10y EC WG WIGOS/WIS Mon 05/11/07 ~ Wed 05/11/14 1 0% 1 0% 1 0% 1 o% 1 0% 1 0% 1 0% 1 0%
49 v Project Manager Orientation Mon 12/03/07 Fri 13/07/07 I 100
50 Consolidate WIS Plans (Proj & Imp Plan) Mon 12/03/07 ~ Tue 01/04/08 P — 55%
51 | Identify scope and project plan Mon 12/03/07 Fri 11/05/07 . 100%
52 | Obtain background material Mon 19/03/07 Fri 01/06/07 . 100%
53 v Develop Project Plan Mon 07/05/07  Mon 04/06/07 100%
54 v Seek & incorporate Input from components Mon 11/06/07  Mon 02/07/07 11009
55 Ve @ D/WWW to review plan Tue 03/07/07  Mon 09/07/07 1006
56 | Incorporate D/WWW & other feedback Tue 10/07/07 Fri 20/07/07 100%
57 vy Add implementation plan Mon 23/07/07 Fri 17/08/07 100%
58 Review by WWW and WIS STC Mon 20/08/07 Fri 24/08/07 %
59 Incorporate Feedback Mon 27/08/07  Thu 30/08/07 6%
60 v Present to ICG-WIS Fri 31/08/07 Fri 07/09/07 ‘fl/OB
61 Incorporate Feedback from ICG-WIS Mon 10/09/07 Fri 28/09/07 740%
62 Publish DRAFT Project Plan and Implementatior ~ Mon 01/10/07  Mon 01/10/07 0%
63 Log, review and incorporate feedback from Mem =~ Tue 02/10/07  Mon 11/02/08 0%
64 Prepare & Present Plan to EC LX Tue 12/02/08  Mon 31/03/08 10%
65 Incorporate feedback from EC LX and replace D Tue 01/04/08  Tue 01/04/08 1 0%
66 WIS Secretariat Technical Committee (WIS STC)  Mon 19/03/07  Mon 30/07/07 P o
D Ad hoc travel (Meetings) Mon 09/07/07  Mon 09/07/07 I 100%
73 Outreach Mon 12/03/07  Fri 28/09/07 r—) 21%
be Presentations Thu 12/04/07  Tue 14/08/07 11:1100%
83 WIS Rolling Review of Requirements Mon 14/05/07 Fri 28/09/07 H' 23%
84 v Congress Side Meeting Mon 14/05/07  Mon 14/05/07 ‘ 14/05
85 v Orientation Mon 14/05/07  Mon 11/06/07 M 100%
8 |[Fd Interviews Mon 28/05/07  Mon 16/07/07 W 40%
87 Report Preparation Tue 15/05/07  Fri 28/09/07 H' 0%
88 | Draft layout & Content Tue 15/05/07 Fri 15/06/07 O 0%
89 E Draft report Mon 18/06/07  Mon 23/07/07 O ow
90 E Final Report Tue 24/07/07 Fri 10/08/07 O 0%
91 E Prepare & report to ICG-WIS Mon 13/08/07 Fri 07/09/07 O 5%
92 E Incorporate ICG-WIS feedback Mon 10/09/07 Fri 28/09/07 C 0%
93 Identification of potential users of WIS Mon 12/03/07  Mon 12/03/07 . 0%
95 RA WIS Teams Mon 12/03/07  Mon 12/03/07 W on
97 Develop and update WIS web page Mon 12/03/07 Fri 03/08/07 w %
102 O ISS Joint i oordination Meeting Mon 12/03/07  Mon 16/04/07 o
109 Part 1 - Evolution of GTS Mon 12/03/07  Mon 09/03/09 | _ WP 0%
110 O ICT-ISS Mon 12/03/07  Mon 09/03/09 I 0% I 0% 1 q%
140y ET WIS-CTS (GTS / Communication Techniques a ~ Mon 12/03/07  Mon 10/03/08 I 0% I 0%
117 IMTN Project Mon 12/03/07  Mon 12/03/07 I 0%
118 VPN Pilot Projectin RA Il & V Mon 12/03/07  Mon 12/03/07 I 0%
119 Virtual all hazards network within WIS Mon 12/03/07  Mon 12/03/07 I 0%
120 O ET GTS-WIS OI Mon 12/03/07  Mon 09/03/09 I 0% I 0% 1 9%
24 |0y RA Planning&Implementation WGs on WWW Mon 12/03/07  Mon 19/03/07 1 0%
131 Develop regulatory Docs Mon 12/03/07  Mon 14/12/09 |, W 3%
132 Governance for new GISC & DCPC Mon 12/03/07  Mon 12/03/07 I 95%
133 Governance for new NC Mon 12/03/07  Mon 12/03/07 I 0%
134 GISC, DCPC & NC Technical Specifications Doc Mon 03/09/07  Fri 14/12/07 P 25%
135 | Appoint contractor Mon 03/09/07  Mon 03/09/07 ;,00%
36 |[F4 Orientation Tue 04/09/07 Fri 28/09/07 95%
137 E Review SIMDAT Docs & interview team Mon 01/10/07 Fri 05/10/07 0%
138 E Draft Contents & layout Mon 08/10/07  Tue 09/10/07 0%
139 E Draft final document Wed 10/10/07 Fri 02/11/07 0%
140 E Circulate Document amongst GISC/DCPC Ets a Mon 05/11/07 Fri 23/11/07 0%
141 |4 Incorporate feedback and produce final report Mon 26/11/07 Fri 14/12/07 0%
142 Guidelines on WIS Doc Mon 07/01/08 ~ Mon 29/12/08 0%
143 |4 Appoint contractor Mon 07/01/08 ~ Mon 07/01/08
144 E Orientation Tue 08/01/08  Mon 11/02/08
145 E Review Manuals and Tech Regs Tue 12/02/08  Mon 24/03/08
146 E Draft Contents & layout Tue 25/03/08  Mon 31/03/08 25/03
147 E Draft final document Tue 01/04/08  Mon 29/09/08
148 |[F4 Circulate Document amongst GISC/DCPC Ets ai Tue 30/09/08  Mon 24/11/08
149 E Incorporate feedback and produce final report Tue 25/11/08  Mon 29/12/08
150 Review of WMO Tech Regs, manuals, etc Tue 30/12/08  Mon 14/12/09 EE 0y
151 Part 2 - New WIS Functionality Mon 12/03/07 ~ Mon 09/05/11 ! - . 31%
152 WMO Core Metadata Profile Mon 12/03/07  Mon 09/05/11 | = A0
153 O WIS ET MI Meetings Mon 11/05/09  Mon 09/05/11 I 0% 1 0% 1 0%
157 Publication Version 1.0 in Text, XML & UML on Mon 12/03/07  Mon 12/03/07 I 0%
158 Participation in ISO TC211 for WMO specific nee.  Mon 12/03/07  Mon 12/03/07 I 0%
159 Development of Version 2 Mon 12/03/07  Mon 12/03/07 | 0%
160 Metadata harvesting of routine data Mon 12/03/07  Mon 12/03/07 I 0%
161 Metadata Entry Tool Mon 12/03/07  Mon 12/03/07 | 0%
162 Metadata for station history etc Mon 12/03/07  Mon 12/03/07 I 0%
163 Capacity building and training Mon 12/03/07  Mon 12/03/07 I 0%
164 UNGIWG (UN Geospatial Information Workin¢ ~ Mon 12/03/07  Mon 12/03/07 . 0%
166 Develop & Implement GISC Mon 12/03/07 Fri 01/05/09 ! 32%
167 E Develop Security Procedures Mon 31/12/07  Mon 31/12/07 | 0%
168 European VGISC Region VI Mon 12/03/07  Fri 01/05/09 L , — 32%
169 O\/ Meetings Wed 14/03/07 Fri 13/07/07 1 10(10091100%
175 E SIMDAT software development Mon 12/03/07  Mon 31/03/08 L 7
176 |[Ed Invitation to tender (ITT) Mon 07/01/08 Fri 08/02/08 0%
177 Tender evaluation Mon 11/02/08 Fri 21/03/08 0%
178 Build VGISC applications, test & install Mon 24/03/08 Fri 19/09/08 0%
179 Run VGISC in pseudo operational mode Mon 22/09/08 Fri 01/05/09 0%
180 EC endorsement of VGISC Thu 03/04/08  Thu 03/04/08 1 0%
181 Develop and Implement DCPC Mon 12/03/07  Mon 12/03/07 . 0%
182 UNIDART Mon 12/03/07  Mon 12/03/07 I 0%
183 NCAR DCPC Mon 12/03/07  Mon 12/03/07 I 0%
184 TIGGE Mon 12/03/07  Mon 12/03/07 I 0%
185 GAWSIS Mon 12/03/07  Mon 12/03/07 I 0%
186 WAMIS Mon 12/03/07  Mon 12/03/07 I 0%
187 Cliware Mon 12/03/07  Mon 12/03/07 I 0%
188 E2EDM Project Mon 12/03/07  Mon 12/03/07 I 0%
189 Develop & Implement WIS components of an NC Mon 12/03/07  Mon 12/03/07 | 0%
190 ET-WISC (Expert Team on WIS GISC & DCPC) Mon 12/03/07  Wed 12/03/08 MM 50%
191 O Meetings Mon 12/03/07 ~ Wed 12/03/08 | 100% I 0%
194 Capacity building and training Mon 12/03/07  Mon 12/03/07 . 0%
195 GISC Mon 12/03/07  Mon 12/03/07 I 0%
196 DCPC Mon 12/03/07  Mon 12/03/07 | 0%
197 NC Mon 12/03/07  Mon 12/03/07 I 0%
198 External users Mon 12/03/07  Mon 12/03/07 I 0%
199 Coordination with IGDDS Mon 12/03/07 ~ Mon 12/03/07 W on
200 IGDDS compliance with WIS standards Mon 12/03/07  Mon 12/03/07 I 0%
201 IGDDS Implementation WG Mon 12/03/07  Mon 12/03/07 I 0%
202 Coordination with WIGOS Mon 12/03/07 ~ Mon 12/03/07 W o%
203 Meetings Mon 12/03/07  Mon 12/03/07 I 0%
204 Pilot Projects Mon 12/03/07 ~ Mon 12/03/07 W o%
205 JCOMM/WIS/WIGOS Interoperability Pilot Projec Mon 12/03/07  Mon 12/03/07 I 0%
206 Interoperability with GEO Mon 12/03/07  Fri 28/09/07 H' 18%
207 WIS (AR-07-04) WMO contribution to GEOSS Mon 14/05/07  Thu 13/09/07 ml 50%
208 | Meetings Mon 14/05/07  Thu 13/09/07 1 100% 0%
211 WIS contribution to AR-07-01 Wed 28/03/07  Fri 28/09/07 P s0%
212 IS Meetings Wed 28/03/07 Fri 28/09/07 1111111:1100100%
222 E IP3 Scenario Development Tue 20/03/07 Fri 31/08/07 EEEEE Gy
223 GEO Component & Service Registry Mon 12/03/07  Mon 12/03/07 I 0%
224 GEO Service Standards registry Mon 12/03/07  Mon 12/03/07 I 0%
225 WIS Contribution to AR-07-02 Mon 12/03/07  Tue 25/09/07 M'
226 Meetings Tue 20/03/07  Tue 25/09/07 LT T T
243 CFP Mon 12/03/07  Mon 12/03/07 |
Citical - T — Miestone PS Project Summary NG Degine I
Project: WIS Project.mpp i i [ |
Date: Wed 26/09/07 Critical Split Split Baseline Split e ieriiriiiiie.... Summary Progress TTIITIITIIIIIT]  EXternal Tasks
Critical Progress I Tack Progress I gascline Milestone <> Summary ﬁ External Milestone ’
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