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WIGOS- Crossroad for WMO, a Historical Perspective

Dr J. Rasmussen, Conference Director (USA)
This over-view paper begins with a brief historical survey of the origin of the World Meteorological Organization (WMO) and the development of its leadership role in observation of the global atmosphere and marine environment. It briefly touches on the birth of the World Weather Watch, perhaps the greatest single example of world-wide cooperation for the benefit of all nations. It follows the developments as the world community faced greater challenges such as environmental protection and climate change. The predominately single focus of WMO on weather issues widened to address a much broader requirement for observations, information and research addressing all domains; atmospheric (including atmospheric constituents and chemistry through the WMO Global Atmospheric Watch (GAW)), oceanic and terrestrial. To accomplish this required WMO to join forces with other agencies and organizations such as UNEP, UNESC/IOC, FAO and ICSU among others. Satellite observations became a fundamental component of global observations for all domains. The Global Ocean Observation System (GOOS) and the Global Terrestrial Observation System (GTOS) were formed. The Global Climate Observing Systems (GCOS) which is a composite of the WMO systems and GOOS and GTOS emerged as the first of the truly integrated approaches to global observation programmes. Following a brief introduction of the Group on Earth Observations (GEO) and its Global Earth Observation System of Systems (GEOSS) the paper goes on to describe the origin and process WMO followed to develop the WIGOS concept, its purpose and goals. A brief summary of the discussions and actions leading to the decision of the Fifteenth World Meteorological Congress to embark on the journey we now call WIGOS completes the paper.   

Session 1

Keynote: WIGOS as a Challenging Initiative of WMO

T. Sutherland, Second Vice-President of WMO (British Caribbean Territories)
Various observing systems throughout WMO and WMO-cosponsored Programmes have not been developed in a coordinated, integrated manner and have been managed, funded and operated separately to meet their own purposes and goals. Taking into account the user requirements as well as the latest technological development, there is a demand and an opportunity to integrate diverse space- and surface-based observing systems in a holistic approach. The WMO Integrated Global Observing System (WIGOS), adopted by Fifteenth World Meteorological Congress, is the organizational response of WMO to this need. 

It is the response to a need for well organized, effective and efficient governance, management, operational performance and maintenance of different observing networks that are under diverse technical guidance of several WMO Programmes, departments, and Technical Commissions. A similar picture can be seen in general at national level where more effective management of observing networks and integrated data management is more than needed. 

Full implementation of WIGOS will require substantial commitments from WMO Members and much stronger cooperation and collaboration of international partners. Coordination will require a firm understanding of each partner, including their current and planned observational activities. Developing WIGOS will be especially challenging, involving significant effort and time, because achieving consensus of all involved on numerous issues. WIGOS will respect partnership, ownership and data-sharing policies of all observing components and partner organizations.

1(1) WIGOS Development and Implementation Plan (WDIP) and WIGOS Concept of Operations (CONOPS)
Dr J. Nash, President of CIMO, (UK)
Cg-XV agreed that planning and implementation of the WIGOS test of concept should proceed in phases defined by the annual meetings of the WMO Executive Council in order to assure oversight, review and direction. The WIGOS Development and Implementation Plan provides the strategic roadmap for actions that should be undertaken 
The Concept of Operations describes the end state of a fully operational WIGOS; it establishes the overall goals for WIGOS. In order to achieve them, a detailed WIGOS Development and Implementation Plan (WDIP) were developed to provide for a logical transition from initial to full operational capabilities.  To fully understand the WIGOS concept, these two principal documents must be considered in context.
1(2) Vision for the Evolution of the GOS in the context of WIGOS

Dr. J. Eyre, Chair, CBS ET-EGOS (UK) 

Over the last two years, the Expert Teams of OPAG IOS have prepared a new “Vision for the Global Observing System (GOS)”, in response to the evolving needs of WMO Programmes for observations and to the opportunities offered by recent developments in technology and in planned/proposed observing systems.  A draft “Vision for the GOS in 2025” will be presented for adoption at CBS-XIV.  

The new Vision provides high-level goals to guide the evolution of the GOS in the coming decades.  These goals are intended to be challenging but achievable.  The new Vision addresses general trends and issues facing the evolution of the GOS: response to user needs, integration, expansion, automation, consistency and homogeneity.  It contains high-level guidance to observing system providers for the task of developing an integrated “system of systems”: a system of space-based and surface-based observing systems to meet a comprehensive range of user requirements for observations in a co-ordinated manner.
1(3) WIGOS Requirements for Instruments and Methods of Observation

Dr J. Nash, President of CIMO (UK)
The mission of CIMO is to promote and facilitate international standardisation and compatibility of meteorological observing systems used by Members within the WMO Global Observing System and so to improve the quality of products and services of WMO Members. Integration of WMO observing systems is included in the current WMO Operating Plan in order to facilitate the production of more accurate, timely and reliable forecasts and early warnings of weather, climate water and related environmental elements. The WMO Integrated Global Observing System (WIGOS) initiative was proposed to partner the WMO Information System (WIS) project in 2007. Now in 2009, a start must be made on some aspects of the path to integration, particularly in identifying standards for selected meteorological variables and starting to improve the quality management of these variables, and in implementing the WIGOS pilot and demonstration projects which have been initiated. WIGOS is to be coordinated with the WIS since WIS will be used to transmit the information from WIGOS to users. This paper will try and interpret how these strategic plans can be translated into the work plans of the experts within CIMO who are responding to the requirements of the Instruments and Methods of Observation Programme and Commission for Instruments and Methods of Observation.

1(4) WIS Project and Implementation Plan and 
WIGOS Requirements for Data Dissemination and Exchange

Prof G.-R. Hoffmann, Chair, Intercommission Coordination Group on WIS (Germany)

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

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

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

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

To better describe WIS, a functional view is adopted. Three major components are defined: National Centres (NC), Data Collection or Product Centres (DCPC) and Global Information System Centres (GISC) together with a data communication network connecting the components. 

The WMO Integrated Observing System (WIGOS) has identified three levels of integration

1. Instruments and methods of observations;

2. WIS (Data exchange and data management); and

3. Quality management.

The WIS level is actually the interoperable level of WIGOS that allows very different observing systems to interact seamlessly without having to change their whole infrastructure.  To achieve this interoperability, WIS utilises Service Oriented Architecture principles and describes only what has to be the same for contributing systems to interface with other systems. 

This presentation provides an overview of the WIS Compliance Specifications and highlights that WIS can be viewed as having two components supporting WIGOS. One is the communications component that includes the continuous improvement of the GTS for the exchanging of operational and time critical information as well as the new functionality of Discovery, Access and Retrieval (DAR). The second component is the data management that includes the metadata, essential for DAR, and the data representation and codes which are essential for efficient data handling and for being able to use observations and products available from WIGOS.  In view of the WIGOS pilot projects, the role of DCPC’s for the retrieval of certain WIGOS data sets is being discussed.

1(5) WIGOS Requirements for end-products quality assurance

Dr A. Zaytsev, CBS Rapporteur on QMF (Russian Federation)

The WMO Integrated Global Observing System (WIGOS) is a comprehensive, coordinated and sustainable system of observing systems. WIGOS is based on all WMO Programmes’ observational requirements. It ensures availability of required data and information and facilitates access through the WMO Information System (WIS) according to identified temporal, geographical and organizational requirements, including those for real, near-real time and delayed modes to all required information and in doing so it respects data sharing policies. 

As a system of observing systems, integration will be accomplished at three levels:

· Standardization of instruments and methods of observations (instruments and methods of observation level); 

· Common information infrastructure, (WIS data level); and

· End-product quality assurance (QM/QA/QC product level).

In the 3rd level of integration, various end-products generated on the basis of observations/measurements by all WIGOS constituent observing systems and exchanged through WIS should meet quality management framework requirements to ensure the best possible products to be delivered to end users.

The Quality Management Framework was recognized by the WMO Congress (Res 32, Cg-XV) as an appropriate holistic approach for the delivery of data, products and services. 

The Volume IV on “Quality Management” of the Technical Regulations proposed to be generic and describe the WMO QMF as a coordinated approach to the delivery of meteorological, climatological, hydrological, marine and related environment data, products and services. It proposed to include the WMO quality policy, the 8 quality management principles, the roles of the WMO constituent bodies and the harmonized approaches to quality management among the Technical Commissions.

A guide on quality management that should assist Members in the establishment of a QMS is also proposed. This guide would need to be very generic and give guidance on general concerns of Members. 

WMO is now recognized as an international standardization body by the International Organization for Standardization (ISO) and the agreement between ISO and WMO was finally adopted in September 2008 and put into effect, giving WMO the status and authority to the development of international standards related to meteorological, climatological, hydrological, marine and related environmental data, products and services.


To ensure integrated/coordinated data acquisition efforts among NMHSs and other operators to minimize duplication, reduce costs and maximize data and products availability and quality, the development of an integrated management system to secure sustained, timeliness data streams and adequate quality control, there is the need for appropriate regulatory documentation including organization and recommended practices and procedures so that Members can proceed adequately with WIGOS development and implementation taking into account QMF aspects. This will constitute “end-products” integration. 

 It is proposed for WIGOS to follow the procedure called the Rolling Review of Requirements (RRR) within which user requirements and observing system capabilities are compared in an objective way using analysis tools established for the purpose. This Critical Review needs to be conducted for each component of WIGOS. The RRR process consists of four stages:

1. Review of users' requirements for end-products quality for each component of WIGOS;

2. Review of the capabilities of existing and planned systems;

3. "Critical Review" of the extent to which the capabilities (ii) meet the requirements (i); and,
4. "Statement of Guidance" based on (iii).
The purpose of the User Requirements Consolidation Phase is to establish in a structured format consolidated set of WIGOS user requirements. The user requirements should be at the level of individual data or products, and would consist of input data or product characteristics and data/product dissemination requirements. 
1(6) WIGOS and the Co-sponsored Observing Systems (GOOS, GTOS, GCOS)

Prof J. W. Zillman* (Chairman, WMO-IOC-UNEP-ICSU Steering Committee for GCOS)

(*On behalf of the Steering Committees and Secretariats for GOOS, GTOS and GCOS)
In addition to ensuring the availability of all needed information from the various WMO observing systems, the WMO Integrated Global Observing System (WIGOS) is aimed at enhancing access to observations from other global observing systems such as the domain-based Global Ocean Observing System (GOOS), the Global Terrestrial Observing System (GTOS) and the cross-domain Global Climate Observing System (GCOS) which WMO co-sponsors with UNESCO and its Intergovernmental Oceanographic Commission (IOC), the United Nations Environment Programme (UNEP), the Food and Agriculture Organization (FAO) and the non-governmental International Council for Science (ICSU).  One of the important challenges, therefore, in the planning and implementation of WIGOS is to ensure that the broader governance frameworks that have been put in place for these co-sponsored systems are respected, sustained and strengthened.  Both the co-sponsoring organizations and the co-sponsored observing systems have been represented in the WIGOS planning and development of the draft WIGOS Concept of Operations (CONOPS) but the allocation of roles and responsibilities amongst those responsible for the various systems is complex and not always well understood.  This creates a risk of unproductive overlap, misunderstanding and competition rather than mutual support amongst the various sponsoring organizations and observing systems.  While the WIGOS concept is still evolving, it appears that, when fully developed, it will provide a sound basis for clear delineation of responsibility, effective communication and mutual support.  It will be important, however, in the further development of WIGOS, to remain alert to the perspectives and interests of WMO’s partner organizations and those responsible for the co-sponsored observing systems to ensure that all the necessary understandings are put in place.  It will be especially important that those international understandings be reflected downwards to the national level to ensure that the implementation of WIGOS in individual countries is carried out with due regard to the established mechanisms and activities through which the various national organizations contribute to implementation of the important co-sponsored global observing systems.

1(7) EUMETSAT Integrated Contribution to WIGOS

L. Wolf, EUMETSAT (Germany)

EUMETSAT is an international intergovermental organisation located in Darmstadt, Germany. The prime objectives of EUMETSAT are to establish, maintain and exploit European systems of operational meteorological satellites and to contribute to the operational monitoring of the climate as well as the detection of global climatic changes. EUMETSATs mission is to deliver operational satellite data and products that satisfy the meteorological and climate data requirements of its Member States - 24 hours a day, 365 days a year, through decades. The data delivered by EUMETSAT comprises not only data from EUMETSATs own geostationary satellite Meteosat and polar orbiting satellite Metop but also observations from other major satellites such as NOAA, GOES, MTSAT, INSAT,FY2. In addition meteorological products from EUMETSAT Headquarters and Satellite Application Facilities (SAFs) are included and non-satellite data is provided by the provision of RA-VI Meteorological Data Dissemination Service carrying WMO bulletins, charts, forecast data from ECMWF, Meteo-France and the Deutscher Wetterdienst. This is carried out taking into account the recommendations of the World Meteorological Organization (WMO) and EUMETSAT is involved in a number of WMO programs such as WWW, ETRP, SAT, GCOS and GOOS.

EUMETSAT delivers data in near real time via its EUMETCast system. EUMETCast and its interoperability capability is seen as a major contribution to GEONETCast and IGDDS but also to the emerging WIS as a DCPC. Hereby EUMETSAT interfaces not only via EUMETCast to the respective dissemination systems of NOAA and CMA but also to the major meteorological networks such as GTS, RMDCN and a further number of specific networks such as the EARS IP-VPN and the Internet. The offline access is ensured by EUMETSATs archive system UMARF, which offers any user access to EUMETSAT data via an online ordering mechanism. The EUMETSAT Earth Observation Portal is the single entry point for all those enquiries, providing the end user data discovery and subscription services. The EOPortal is fully compliant to a wide number of standards such as ISO19115 and the WMO core meta data profile and therefore allowing full interoperability with other such portals but in particular the exchange of meta data information with other WIS centres such as the emerging GISCs in RA-VI and RA-I.

In summary EUMETSAT provides by its operational missions, services and interoperability an integrated contribution to WIGOS and addresses all the core requirements of WIGOS. The operational capabilities are being demonstrated in real-time in the TECO-WIGOS exhibition.

1(8) EUCOS, concepts, experience, achievements

Dr J. Dibbern, EUCOS Programme Manager (Germany)
The paper describes EUMETNET - a network grouping of 24 European National Meteorological Services. EUMETNET provides a framework to organise co-operative programmes between the members in the various fields of basic meteorological activities such as observing systems, data processing, basic forecasting products, research and development, and training. Through EUMETNET Programmes, the members intend to develop their collective capability to serve environment management and climate monitoring and to bring all European users the best available quality of meteorological information. They will use EUMETNET to make more efficient the management of their collective resources.

The EUCOS Operational Programme is coordinating its activities with WMO programmes and contributes to a number of WIGOS developments.

Session 2

2(1) WIGOS Pilot Projects and Demonstration Projects

Dr S. Barrell, Conference Co-Director (Australia)

The Fifteenth WMO Congress (CG-XV) mandated an initial WIGOS Development and Implementation Plan, to proceed in phases defined by the annual meetings of the WMO Executive Council in order to assure oversight, review and direction.  An essential part of the phased approach, conceived as the ‘test of concept’ phase, was the conduct of a series of projects designed to explore aspects of WIGOS from different perspectives, aiming to test concepts, identify problem areas, and help in the elaboration of the final Implementation and Development Plan for WIGOS.

Pilot Projects aim to emphasise the role and contributions to be made by the Technical Commissions and relevant partners in applying the WIGOS concept to integration, within a system of systems framework, of various observing system components of WMO and its partner agencies. CG-XV identified five Pilot Projects and subsequently a further three have been proposed are under consideration.  In accordance with the initial WDIP, most of the initial projects were initiated within the ‘test of concept’ phase I (May 2007 – June 2008) and remaining projects will commence as their plans are finalised.

Demonstration Projects aim to help Members understand and explore WIGOS through practical initiatives at the operational end of WIGOS implementation. Such projects focus on NMHSs in Regional Associations and are designed to demonstrate how integration of various observing system components can address the essential elements of standardisation of instruments and methods of observation, WIS information infrastructure, and end-product quality assurance. At least one ‘test-bed’ Demonstration Project has been identified within each of the Regional Associations and various levels of progress have been reported to date.

This presentation will review the rationale for establishment of the WIGOS Projects, briefly introduce the agreed Pilot and Demonstration Projects, and discuss some considerations with respect to their scope and conduct. Some issues will be raised in relation to monitoring the status of projects, the role of the WIGOS Project Office in the provision of support and advice, and the evaluation of project outcomes. Other important aspects to be addressed include the process and criteria that will be applied to the evaluation of projects and the way in which the lessons learnt will be reflected in the further refinement of the WIGOS Development and Implementation Plan.

2(2) Improvement of Dissemination of Ozone (total column, profiles and surface) and Aerosol observations through the WIS
Dr Ch. Wehrli (Switzerland)
This joint GOS-GAW Pilot project IDOA aims at improving the availability of ozone, Aerosol Optical Depth (AOD) and surface Particulate Matter (PM) observations to the user community and prepare documentation to help other communities to make their observing practices compatible. The pilot project combines activities already proposedby four advisory groups SAG Ozone, SAG Aerosol, ET-NRT, and ET-EGOS.

The pilot project IDOA was started on July 1st 2008 with the goal to expand significantly the number of stations submitting ozone and aerosol data to operational users in NRT via GTS/WIS. Today only a limited number of stations deliver total ozone in NRT, AOD data is collected in NRT from a small number of global GAW stations by the World Optical depth Research and Calibration Center, and NILU is collecting ozonesonde and PM data from a number of European stations.

Both WORCC and NILU are data providers external to WIGOS and will be contacted with requests to implement or develop software for transmitting aerosol data over WIS in BUFR/CREX format. Gateways that permit access for external providers to the GTS network need to be identified.
2(3) WIGOS Pilot Project for AMDAR
F. Grooters, Chairman of the WMO AMDAR Panel (Netherlands)
The WMO Global Observing System (WIGOS) Integration will be achieved through the establishment of a comprehensive, coordinated and sustainable system of observing systems that would ensure the interoperability between its component systems.  The aim of WIGOS is to address all WMO Programme requirements, ensuring the availability of required information, and facilitating real-time access of observations, standards and sustain programme requirements.   This WIGOS Pilot Project for AMDAR will focus on the practices impacting on AMDAR data collection, processing, archiving and dissemination.  The standard practices used in observing the atmosphere need to be well documented to ensure sufficient detail accompany the observations so that users can interpret these measurements correctly.  In preparation for the deployment of new operational instruments, such a water vapour sensor, new methods and procedures will be required.

2(4) Elaborating the underpinning/crosscutting role and responsibilities

of the Instruments and Methods of Observation Programme in the context of WIGOS
Dr J. Nash, President of CIMO (UK)
This paper will review the progress with the CIMO WIGOS Pilot Project to date as managed and implemented under the management of the Vice-president of CIMO Rainer Dombrowsky. 

Efforts expended to support the other WIGOS Pilot projects will be reviewed and lessons learned will be summarised. The problem of mobilising resources within CIMO to produced timely and reliable support to strategic WIGOS activities required by the WIGOS Project Office will be discussed. CIMO activities generally in support of WIGOS on longer time scales will also be summarised.

2(5) Integration of Marine Meteorological and Other Appropriate Oceanographic Observation Systems into WIGOS
G. Reed, Co-chair, Joint Steering Group for the IODE Ocean Data Portal and the WIGOS Pilot Project for JCOMM (Australia)
The Pilot Project for Marine Observations under the WMO Integrated Global Observing System (WIGOS) framework is an interdisciplinary exercise to enable the integration of marine and other appropriate oceanographic observations (in-situ, surface marine and satellite), real time and delayed mode data and products within the oceanographic marine community. 

The Pilot Project, which will be implemented and sustained by the WMO and IOC Members through JCOMM, will make appropriate datasets available in real-time and delayed mode through interoperability arrangements with the WMO Information System (WIS) and the IOC Ocean Data Portal (ODP). The deliverables of the WIGOS Pilot Project for JCOMM are to (i) document and integrate instrument best practices and related standards, (ii) build marine data systems that are interoperable with the WIS, and (iii) promote Quality Management and Standards (QMS). The Pilot Project will address instrument best practices and traceability to agreed standards through enhanced cooperation with CIMO. Efforts will be made to update the WMO Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8) and other appropriate WMO and IOC documentation, establishing regional marine instrument centres, and conducting instrument intercomparisons.
Development of the Pilot Project is coordinated by a joint Steering Group, established with balanced representation from the WMO and IOC communities, which provides liaison with appropriate WMO Programmes and Technical Commissions, the WMO EC-WG on WIGOS-WIS (and its sub group), and the International Oceanographic Data and Information Exchange (IODE) of IOC. The Steering Group is responsible for promoting the continued development and implementation of a system of interoperable systems that provides consistent, documented data and information of known quality from a sustained and coordinated global ocean observing system. 

The Pilot Project has published a Project Plan and an Implementation Plan. Potential partners have been invited to participate as data providers and a possible regional marine instrument centre has been identified. 

2(6) Global Space-based Inter-Calibration System Pilot Project for WIGOS
J. Lafeuille (WMO Secretariat)
Consistency of Earth-observation data sets provided by different satellite missions over time can only be achieved through accurate instrument calibration, before launch and on orbit, and systematic intercomparaison of simultaneous observations or overlapping data records from these different instruments. This is essential in particular for detecting climate trends, since calibration differences among individual instruments may otherwise be of the same order of magnitude as the climate signal we are measuring.

The GSICS project aims at providing routine calibration and intercalibration data for environmental satellites, using selected operational or R&D instruments as benchmarks. It also intends to provide intercomparison of overlapping observation records, guidelines for future instrument characterization, and assessments of calibration differences. GSICS currently involves eight agencies (CMA, CNES, EUMETSAT, JMA, KMA, NASA, NIST, NOAA/NESDIS, the latter serving as the GSICS Coordination Centre) and WMO Secretariat; other agencies expressed interest to join at a later stage. Relationship is maintained with the Committee on Earth Observation Satellites (CEOS) Working Group on Calibration and Validation (WGCV) and other relevant initiatives. 

Preliminary developments are focused on establishing a common scientific basis documented by Algorithm Theoretical Baseline Documents, a common set of data management procedures and tools, and a information capability including several websites accessible through a common URL: http://gsics.wmo.int . Provision of intercalibration results has been initiated by several GSICS partners on a pre-operational basis and is planned to be fully validated and reach a routine stage by the end of 2009 for infrared radiometric measurements.

The presentation will describe the organization of GSICS and the deliverables that are expected until early 2010, in the timeframe of the WIGOS Pilot Project. GSICS activities are planned to be expanded to more spectral bands and satellites in the future and be continued in a sustainable manner. The GSICS Pilot Project for WIGOS is expected to allow an evaluation of GSICS in the context of WIGOS, to highlight satellite specific aspects of observing system integration, and to facilitate the involvement of key users for and end-to-end evaluation.
2(7) WIGOS Demonstration Project- Kenya
H. Karanja (Kenya)
Kenya is in support of the EC Working Group on the WMO Integrated Global Observing System and the WMO Information System (EC WG WIGOS-WIS) for the WIGOS-WIS implementation and has initiated a Demonstration Project (WDP) to run from 2008-2011.

The aim of this Project is to integrate all national observation systems including land, sea, and upper air observations from the NMHS network and other national observing networks that provide the delivery of time critical data and products. Kenya has identified other national stakeholders who have environmental observations to integrate into the WIGOs-WIS system.

In implementation Kenya is guided by the three levels of WIGOS implementation namely Homogeneity, interoperability and compatibility of observations from related observation networks; Conformity of data and information generated by observation networks with a comprehensive, standardized set of WIS data and information; A well defined meta data catalogue at WIS level. 

Towards achieving the goals of the project, Kenya is continuously increasing and automating its observational network in land, sea, and upper air observations. By June 2009, Kenya is expected to have 36 automatic weather stations, 10 hydro-meteorological stations, 5 Tidal stations and a seismic network. An Integrated Meteorological Information System (IMIS) which will have a well defined Meta data database for interface with the WIS is already in the procurement process. Software for coding data into the required Table Driven Code Format (TDCF) has been developed and training is going on for the use of the software.

It has been estimated that a total of USD 6,000,000 will be required to complete the project and Kenya will no doubt require some support through WMO VCP and WGOS&WIS Trust Fund.

2(8) WIGOS Demonstration Project of Morocco
R. Merrouchi (Morocco)

Demonstration projects conducted by NMHSs are considered as an essential component in WIGOS implementation helping WMO Members to more fully understand WIGOS concept and keeping them current on its practical development. Feedback and lessons learnt from these NMHSs will be extremely beneficial in understanding others’ expectations of WIGOS/WIS concept and implementation. 

In this regard, the National Meteorological Service of Morocco has studied the description of the demonstration project related to the achievement of standardization and traceability actions according to the outline made by the EC-WG on the WIGOS. The project could be accomplished through: the reinforcement of the capacities of the calibrating laboratory of the Moroccan NMS designated as a new Regional Instrumentation Center (RIC) for AR-I, the improvement of its technical procedures to allow it to accomplish its missions in link to recognized Metrological International chain and the establishment of Metadata catalogues of the whole synoptic, marine, aeronautic and automatic weather stations constituting the Moroccan Meteorological Surface observing Network.

By implementing the Demonstration Project in Morocco, the Moroccan RIC will be able to fulfill its missions and functions as defined by WMO. RIC capacities and staff knowledge in matter of metrology will be improved to the stage that experience and knowledge transfer would be possible with other AR-1 members. 

Some stages of the projects were already achieved and a quality approach was adopted. The presentation will define the vision and the objectives of the project, the implementation plan and the achievement progress.

2(9) Building a System for Shared Access to Meteorological Observational Data
B. Song (Republic of Korea)

In Korea, observation of meteorological elements including rainfall is conducted at approximately 3,000 observation sites, which are managed by 29 agencies such as the Korea Meteorological Administration. KMA has recognized that by compiling and sharing meteorological observational data produced by the different organizations in the country, it could make the most of the data in fields ranging from weather monitoring to research. To this end, KMA is implementing strategies for each phase of the endeavors in the following three areas. 

The first project seeks to systematize the observation conditions, namely, to control the basic observation conditions so as to ensure the representativeness of weather data in the production stage. KMA has enacted a statute for standardizing meteorological observation and has initiated steps to systematize observation in a number of organizations that produce observational data. This statute recommends that each organization should create and maintain standardized observational conditions for meteorological apparatus it installed for its respective purposes, and prescribes that calibrated equipment be used. 

The goal of the second project is to check the quality of observational data, that is, to secure access to quality-proven data by conducting standardized quality testing of meteorological observational data. KMA is administering quality testing appropriate for each meteorological element through its real-time quality control system (RQMOD) so as to facilitate prompt and accurate data entry. 

The third project proposes to build a system for shared access to observational data. KMA is offering a web service that integrates meteorological observational data collected from multiple organizations for shared access. A large number of disaster prevention agencies, agricultural, hydrologic, environment and national park management agencies in Korea rely on this service. 
Such efforts by the Republic of Korea concur with the 3rd-phase implementation items of WIGOS, and the above three activities embody our interpretation of the WIGOS concept.
2(10) WIGOS Demonstration Project in Brazil (RAIII)
Dr A. D. Moura and J. M. de Rezende (Brazil)
A new automatic surface observational system is being implemented in Brazil.  A more comprehensive approach is taken (instead of just implementing automatic weather stations) that includes planning for all components of the observational system, from the observational platforms (AWS) to satellite communication in real-time, to round the clock monitoring of the system performance, to maintenance teams, to spare parts, to a data base, to free and open deliverance of data in real-time in the internet to all possible uses and users. 

With different difficult areas to be monitored (from less populated areas such as the Amazon to flooding areas), Brazil offers a challenge to properly plan and implement such an observational system. Careful consideration was taken in technical specification of the equipment and sensors, international bidding in cooperation with the WMO and carefully training11 teams of technicians to install and maintain the network of stations.  Specially equipped trucks (with satellite communications) do the job of regular maintenance.  In other areas in the Amazon jungle and rivers there is a need for using boats to reach the station sites.  

The choice of locations to install the stations require a minimum guarantee against vandalism and good partnering institutions for the maintenance and securing physical safety of the installations.  In this context, special agreements were made with the Brazilian military institutions (Army, Navy and the Air Force), as well as with other key governmental and private organizations. 

Acquisition of 465 AWS was done via an international bidding by the WMO which selected the Vaisala Oy as the provider of the equipment.  Prior to this, in 2000 there was a cooperation with the Finish Meteorological Institute - FMI for placing about 70 AWS in some areas of the country on a pilot project phase. Up to now, about 450 AWS are in place and soon it is envisaged that all (500) AWS are installed in running. 

The network basically covers a grid on a synoptic scale of about 01O lat x 01o lon and provides data for numerical weather prediction in Brazil and in support of several applications ranging from agriculture to water resources to civil defense.

A center for integration of meteorological information and control of the network and its maintenance was established which functions 24 hours x 7 days to provide a clear view of the functionality of all the components - ranging from sensors, to solar panels, to communications, and so on- of each station.  Malfunctions of AWS or special attention to sensors that seem un-calibrated are immediately brought to the attention of a National Network Maintenance Team (Gerência Nacional da Rede) to properly and timely plan maintenance visiting team actions.

Implementing this automatic system does not imply in closing the over 300 conventional, manually operated surface stations in Brazil. Many of the new AWS are co-located with the existing conventional sites, but in its majority there are new sites being covered.

In the next phase, the project will focus on the users point of view, mainly to allow them select data and specific products.  Basically we are looking into integration with other types of data and systems in order to develop a system as close as possible to the overall WIGOS concept of operation.
2 (11) WIGOS Implementation in Regional Association IV

F. R. Branski (USA)
This presentation will provide an overview of the current planning for WIGOS within RAIV.  Beginning with an overlook of the considerations taken to arrive at the approach being pursued by Region IV, the presentation will move on to the current status of implementation planning and the future roadmap as seen today.

RA-IV views the WMO Information System and the WMO Integrated Global Observing System (WIGOS) not just as two key strategic operational initiatives specifically called for in the WMO Strategic Plan but as critical components that underpin the foundation of the NMHS’ missions.

WIGOS and WIS implementation need to be addressed together as an overall architecture.  Our approach to WIGOS aims to influence planning and implementation of existing and planned projects to integrate them within the overall WIS architecture and data management scheme.  A principle aim is to reduce “stove piping” with a focus on requirements integration across the Region’s Programmes.  Significant leveraging of collaborative partnerships is a key strategy. All three levels of integration will be addressed.

We plan a deliberate approach with the regional WIGOS Development Project (WDP) acting as a proof of concept in a phased implementation that will occur over multiple years ending with a continuing “living” observation and data exchange architecture based on regular requirements reviews and integral with Regional strategic planning that will feed into WMO strategic planning.  

2(12) Implementing a Composite Observing System

R. Stringer (Australia)

 The implementation of a Composite Observing System model is currently underway in the Australian Bureau of Meteorology. Driven by user requirements and technological options, and recognising the realities of resource limitations, it is intended that the Bureau’s Composite Observing System (BCOS) will consist of an integrated and balanced mix of surface based and space based observations and includes an emphasis on automation, new technology and access to observations from external sources.

This integration must address each of the three WIGOS integration areas to ensure standardisation of instruments and methods of observation, common information infrastructure, and end-product quality assurance. Similarly, it is important to achieve an integrated approach in the assessment of requirements and capabilities contributing to effective national network planning and design and to the efficient delivery of the overall observing program.

This paper documents some of the processes and experiences to date associated with planning and implementing the BCOS, including: consultation with the many user programs; assessment of adequacy of current systems and future opportunities and priorities; matching the strategy to available resources; and overcoming the many challenges related to implementing change.

2 (13) Demonstration Project in the Russian Federation
“Integrated Meteorological and Hydrological Network”
(A. Gusev, Russian Federation)

The integration of a network of hydrological and meteorological stations and posts in one national service has occurred on August, 7th, 1929 when the Decision of the Central Electoral Committee of the USSR had been founded Uniform hydrometeorological service of the USSR. Roshydromet established and maintained the operations of a uniform network of meteorological and hydrological observations on a regular basis. The experience gained from such network’s functioning across the vast geographical territory is beneficial for the WMO Integrated Global Observing System (WIGOS) demonstration project, the implementation of which implies that a comprehensive, coordinated and vital observing network will be established. 

Similarly, the project will enable to improve the IMHN through enhanced main levels of integration formulated for WIGOS, in particular for the level of instruments and observing methods, the level of data exchange, the level of quality assurance and data delivery.

The project will also include the intermediate results and outcomes of the modernized Roshydromet system within the World Bank project for development of the defining characteristics Integrated Meteorological and Hydrological Network (IMHN) include: homogeneity, interoperability  and compatibility of observations from related IMHN components; conformity of data and information from related IMHN components with a standardized set of data presentation and exchange requirements; quality assurance of various end-products generated on the basis of data from related IMHN components.

In addition, the project will highlight the capabilities for integration with other observing networks, including upper-air sensing networks. 

There are some capabilities available to extend this project for the adjacent CIS countries with the coupled principles to establish integrated meteorological and hydrological networks.
2(14) The integration of Observing system and information systems: China's Experiences

Prof L. Zhao (China)
China has established a comprehensive observing system by great efforts in the past 60 years. The system plays very good fundamental role in meteorological services. China is one of countries suffering most from meteorological calamities, which come in great variety and with destructive, intensive and frequent nature. In order to prevent and mitigate such disastrous effects and develop the economy, it is essential to improve meteorological services, especially to improve observation system. CMA started to reform comprehensive observing system in 2006. This reform is still underway. The purpose of the reform is to optimize the layout of observation network, improve the observing abilities, gather more reliable data and increase data usability. So far many experiments and equipment assessment have been made. The results out from implementation of the reformation include: 

1. Optimization of observing system

· Optimization of the layout of observing system. Focuses on optimizating layout of observing system including surface observation, weather radar, satellite system, etc. so that we can monitor the weather and climate in three dimensional.

· Demo project for climate observing. A demonstration project for climate observing started from 2006. This demo includes adjusting of layout and assessment of observation equipment. Totally 5 climate observatories and relative automatic climate observing stations have been assessed.

· Satellite program. The LEO system has finished the transition from first generation to second generation. FY-3, the new generation polar satellite had been launched successfully. The spectrum of instruments boarded extends to microwave and ultra-violet. The GEO has made big progress. The operational satellites FY-2C/D/E have been launched during past 5 years. The new look has taken place since FY-2D launched. This new look called “Twi-satellite watch, backup each other”. So that the GEO system can provide continue service and cover large area. 

· Weather Radar network. The density of distribution for weather radar becomes much higher than before. More than 140 weather radars have already deployed. The experimental wind profile system consists of 12 boundary profiles.

· Other observing capabilities. Totally 7 atmosphere component measurement station have been established. More 20 thousands regional weather watch stations have deployed all over all china. The main purpose of this regional weather network is to gauge rain and measure temperature. 

2. Data quality control


· In order to increase the usability of satellite data, CMA plan to extend calibrating site for microwave sounder. The result of feasibility study is very exciting. The virgin forest in Yunnan province, Southwest China is very suitable to be a standard calibrating site for microwave data, especially in the rain season. This is the third calibrating site. The previous two sites are for visible and infrared data.

· An Atmospheric Observing system operation Monitor (ASOM) has been into operation last year. ASOM automatic collects the status information of whole observation system and it’s equipment. These information are used to make quality control on the data. The failure equipment or parts can be fixed or replaced when ASOM discovery it. The errors of data can be flagged or corrected when ASOM find the errors.

2(15) From Concept to reality
Dr S. Barrell (Conference Co-Director)
Recognition and articulation by CG-XV of the benefits of a more comprehensive, coordinated and sustainable approach to WMO global observing systems lead to the development of the WMO Integrated Global Observing Systems (WIGOS) concept. The initial WIGOS Development and Implementation Plan lays out a strategic roadmap for integration, with phases spanning the timeframe from CG-XV to CG-XVI in May 2011, during which the concept will be tested and a more comprehensive and detailed implementation strategy developed for acceptance by WMO Congress. 

Many of the papers to this Technical Conference will explore aspects of the development and implementation of WIGOS. In particular, progress on the ‘test of concept’ phase is highlighted, with a number of representative Pilot Projects and Demonstration Projects exploring different aspects of integration, from system to system (involving Technical Commissions) and from end-to-end (involving NMHSs and Regional Associations).  Also addressed are the three defined ‘areas of standardisation’, which are proposed to provide the framework within which system integration will be accomplished.

Importantly, the views of various stakeholders in relation to the testing of the WIGOS concept will be heard, with Members and representatives of partner observing systems and Technical Commissions conveying their perspectives on how WIGOS will deliver benefits and otherwise impact on their existing systems and relationships. 

Together, the progress achieved and the views presented will inform an assessment of how WIGOS is proceeding at this stage and the likelihood which the defined objectives of WIGOS might be achieved. This paper will contribute to that assessment, against the background of the WIGOS vision, purpose and objectives and in the context of the initial WIGOS Development and Implementation Plan. 

Some of the key issues that will be addressed include:

· whether the process of engagement with partner agencies has been adequate to ensure our combined commitment to WIGOS;

· whether due attention has been paid to the broader governance frameworks within which WIGOS will operate; 

· what ‘integration’ really means in relation to the breadth of global observing systems across the atmospheric, oceanographic, hydrologic, cryospheric and terrestrial domains in which NMHSs and their national counterparts agencies, and in which WMO and its partner agencies, have intersecting interests;

· whether the Pilot Projects and Demonstration Projects are sufficiently focussed and on appropriate timelines to deliver their important lessons to inform WIGOS implementation, and whether the processes for capturing those lessons are adequate; 

· whether the detailed steps required to effect the transition to a more coordinated and composite approach to WMO observing systems are adequately understood and articulated; and

· the role of the various stakeholders in ensuring the success of WIGOS, including WMO secretariat, regional associations, technical commissions (especially CBS) and NMHSs.

Taking WIGOS from concept to reality is a challenging initiative for WMO and its partners, and will require substantial commitment from Members and all WMO constituent bodies, leadership by CBS, as well as the support of an adequately resourced and structured secretariat.
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