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WIGOS FUNCTIONAL ARCHITECTURE
(Submitted by the Secretariat)

	Summary and purpose of document
This document provides information on a progress made so far in the development of a High Level WIGOS Functional Architecture by the first session of ICG-WIGOS.


Action proposed


The session will further elaborate the WIGOS Functional Architecture that should be reflected in the structure of the WIGOS related sections in WMO Technical Regulations.
References:
1. The first session of the Inter-Commission Coordination Group on WIGOS (ICG-WIGOS), Geneva, 26-30 September 2011
____________
WIGOS FUNCTIONAL ARCHITECTURE
6.1 Congress recommended that an updated concept of operations as a WIGOS Functional Architecture (WIGOS-FA) should be elaborated urgently to be a main reference for the WIGOS Implementation Plan. To avoid any duplication and to ensure consistency and effectiveness, requirements of GFCS and other WMO priorities needed to be reflected in the updated CONOPS and in the relevant implementation plans for global, regional/subregional and national levels to be developed by the WMO Secretariat, RAs and NMHSs, respectively. 
6.2 The WIGOS-FA should provide a description of the integrated single system, that is WIGOS, and which represents the goal of the WIGOS Implementation Plan (WIP); further, it should be a main reference to the WIGOS sections in the TR.
6.3  Following the recommendations by ICG-WIGOS, the Secretariat further elaborated the document that was distributed for comments to the presidents of TCs and RAs and some selective PRs. Little feedback was achieved. Based on their consideration, the Secretariat developed the latest version in February 2012 that is reproduced in Annex.
________
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INTRODUCTION
The aim of the WIGOS Concept of Operations (CONOPS, version 5.2), submitted to Cg-XVI (Geneva, May 2011) was to guide the development of the WIGOS concept and to help in preparation of the basic WIGOS documentation such as the WIGOS Development and Implementation Strategy (WDIS), and at the latter stage, the WIGOS Implementation Plan (WIP) and the Manual on WIGOS. In reviewing the report on the WIGOS implementation, Cg-XVI requested, inter-alia, to further elaborate the WIGOS concept of operations as a WIGOS functional architecture to be a main reference for WIP and later on for the Manual on WIGOS.  
Accordingly, the relevant sections of CONOPS, version 5.2 (namely, sections 5 and 7) have been redrafted and now constitute a new part of CONOPS, entitled “WIGOS Functional Architecture”.  Specifically, it includes the following:

· WIGOS organizational, programmatic, governance and procedural structures;

· Description of key processes and tools aimed to:

· Enable to design the composition of observing system within WIGOS 
· enable the integration and optimized evolution of WMO observing systems, and of WMO’s contribution to co-sponsored systems,
· improve Members’ capabilities to effectively provide in a timely fashion a wide range of high quality data, products and services;
· Specification of WIGOS core services, associated components and procedure, as well as responsibilities of all relevant stakeholders.

High-level description of the WIGOS concept of operations and its key processes are schematically shown in Figure 1.  As determined by Congress, WIGOS is envisioned as an evolving system that builds upon and adds value to the existing WMO global observing systems and builds effective interfaces to Co-sponsored and non-WMO observing systems.  In this context, the “WIGOS and Functional Architecture” is a living document, describing the concept of a fully operational WIGOS. 

The document refers mainly to the WIGOS surface-based observing components but whenever required, the relevant parts are complemented by adequate reference to the space-based components. 
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Figure 1:  WIGOS concept of operations and Key processes
1.
FUNCTIONAL ARCHITECTURE AND ORGANIZATION

1.1 Integrated Governance and Management

WIGOS is an integrated, coordinated and comprehensive observing system to satisfy, in a cost-effective and sustained manner, the evolving observing requirements of Members in delivering their weather, climate, water and related environmental services. 
WIGOS also provides a framework for enabling the integration and optimized evolution of WMO observing systems, and WMO’s contribution to co-sponsored systems. Together, WIGOS and WIS allow continuous and reliable access to an expanded set of environmental data and products and associated metadata, resulting in increased knowledge and enhanced services across all WMO activities. It significantly improves the availability, usefulness, quality and utilization of observational data and products. 

WIGOS also provides a mechanism for coordination with WMO co-sponsored and other non co-sponsored contributing observing systems defined in the WMO-UNESCO-IOC-UNEP-FAO-ICSU Memoranda of Understanding (MOU).
Further development and continuous implementation of WIGOS is driven by service delivery requirements for the benefit of society, sustainable development and environmental protection. The success of WIGOS depends on its ability to interact with its user community to meet their needs and requirements.
Delivery of high-quality climate services requires a coordinated, comprehensive observing component that can be supplied only by WMO Members and the Organization’s national and international partners. WIGOS meets this need by providing compatible, quality-assured, quality-controlled and well-documented long-term observations.  

Functions performed by WIGOS as one of the WMO basic systems are essential for satisfying the observational needs of the Global Framework for Climate Services (sustained, uninterrupted, high-quality observations based on standard procedures and best practices), disaster risk reduction (timely good-quality data), health and water security.

WIGOS is governed by the following WMO constituent bodies:

1. Congress (supreme guidance)

2. Executive Council (general oversight & control, guidance, recommendations)

3. Regional Associations (implementation & coordination of regional WIGOS networks, capacity building, identification of regional requirements and gaps)

4. Technical Commissions (technical aspects of WIGOS, standard and best observing practices, technical guidance and advice to Members, capacity building)

WIGOS is supported by the Secretariat (central coordination and overall support, cooperation with partners).
WIGOS observing stations are implemented, maintained and operated by WMO Members.

The WIGOS functions can be characterized in the following way:

· To facilitate design of WIGOS observing system based on surface-based multipurpose observing stations and space-based observing systems;

· To facilitate standardization and interoperability
 and ensuring availability and utilization of, and access to, good-quality data and products, and associated metadata; 

· To provide the mechanism for interaction and cooperation with the WMO co-sponsored observing systems, respecting partnership, ownership and data-sharing policies of all observing components and partner organizations. WMO works with partner organizations to achieve maximum commonality of standards and practices across the co-sponsored observing systems; 

· To provide the partnership between WMO and international partner organizations with a shared responsibility for the design, operation, and coordinated and optimized evolution of observing systems under their responsibility, respecting the ownership.
WIGOS Regional Centres (WRCs) will be established in the Regions and will play the major role in the implementation of WIGOS by:

· Designing of Regional WIGOS Networks based on guidance provided by the relevant technical commissions and coordinated by CBS;

· Identification of regional deviations from the standard and best practices stated in the WMO Regulatory Material;

· Identification of regional observational requirements and facilitating updates of the WMO User Requirements Database;

· Identification of gaps and capacity building projects to fill those gaps;

· Monitoring of quality of observations in collaboration with the designated WMO NWP Centres;

· Providing feedback to Memebers on the quality of observations from their national networks;

Other WMO Regional Centres (such as WIS DCPCs, RICs, RMICs, RCCs, RTCs, etc.) play a key role in accomplishing the following functions in WIGOS operations:

WIS DCPC: …

RICs; …

RMICs: …

RCCs: …

TRC: …

Etc.

…
Individual WMO Regional Centres (such as WIS DCPCs, RICs, RMICs, RCCs, RTCs, etc.) play a key role in accomplishing the following functions in WIGOS operations:

· providing adequate support to all WIGOS processes; 

· helping to identify and address regional needs and priorities; 

· supporting continuous update and optimization of the regional observing network through the implementation of the RRR process;  

· supporting compliance of national observing system procedures with the WMO Technical Regulations, including traceability to international standards; 

· supporting WIGOS databases;

· supporting data management and quality management related activities and tasks, such as quality control, monitoring, feedbacks, remedial actions, etc.;

· monitoring of the regional WIGOS implementation;

· supporting regional/subregional collaboration and cooperation for enhanced observing capabilities of the Region;
· sharing knowledge, experiences.
The terms of references and capabilities of the above mentioned centres will be enhanced and strengthen to be the components of an efficient and cost-effective WMO virtual network for the operational WIGOS to serve GFCS and other WMO priorities. 
1.2 Roles and Responsibilities

The roles and responsibilities of WMO Entities for the key WIGOS operational components are specified in Table 1.  

Table 1: The roles and responsibilities of WMO entities for the key WIGOS operational components
	Executive

WIGOS components
	Secretariat
	EC    
	TCs
	RAs
	Members

	Design, Planning & Optimized Evolution

(RRR process, GAP analysis)
	Overall support & central coordination, cooperation;

 Resources;   
	General oversight & control, guidance, recommendations; decision on integrated governance and management of observing systems under WIGOS
	Provide technical guidance & advice; develop standards and best practices;
	Implement Cg / EC Resolutions & recommendations at a regional level;
Design and quality monitor the Regional WIGOS Networks;

Identify regional observational requirements;

Identify gaps; 
	Implement, maintain and operated national networks based on the standard and best practices stated in the WMO Technical Regulations

Implement the RRR process;

Ensure sharing of experiences and provide assistance to Members with specific needs;

	Integrated Governance & Management & Programmes & Regulatory Material
	
	
	Propose updates in the TOR of TCs and the Programmes under their responsibility according to EC/Cg decisions;

Provide technical guidance and advice in accordance with their TORs;

Contribute to the regular updates of the Manual on WIGOS;

Update the WMO Technical Regulations related to WIGOS;
	Provide assistance and ensure coordination of WIGOS activities through relevant regional working bodies;
Implement Regional WIGOS Centres (WRCs)  based on the guidance provided by CBS and facilitate performance of their functions;
Share experiences;
	Ensure compliance of national observing system operations with the WMO Technical Regulations, especially the Manual on WIGOS;

· Provide:Support to WRCs

· Technical expertise;

· Secondment services;

· Resources

	Quality Management 

(including  performance monitoring and evaluation) 
	
	
	Update QMS technical documentation, provide guidance & advice on its use and implementation;


	Ensure cooperation & coordination activities in accordance with regional plans;

Promote sharing experiences & outreach in the field of QM;


	Ensure implementation of QMS, incl. quality & performance monitoring & feedback;

Provide, as appropriate:

· Technical expertise 

· Resources;

Ensure sharing of experiences and provide assistance to Members with specific needs;

	Standardization, Interoperability, Compatibility


	
	
	Specify recommendations and practices on: 

· Observing systems interoperability;

· Data/Metadata standards & best practices;

· WIGOS databases and Portal

Update technical documentation;
	Ensure cooperation and coordination of RICs, RMICs, RCCs, DCPCs in WIGOS operations in accordance with regional plans; 
	Provide support to the operations of RIC, RMIC, RCC, DCPCs.

Provide, as appropriate:

· Technical expertise 

· Secondment services;

· Resources;

Ensure sharing of operational experiences and provide assistance to Members with specific needs;

	Capacity Building
	
	
	Provide technical guidance and assistance; 

Make recommendations on update/development of WIGOS training material;
	Ensure / facilitate implementation of regional WIGOS Capacity building and assistance activities;

Share experiences;
	Implement and keep up-to-date the WIGOS Capacity building programme in accordance with national requirements;


1.3 WIGOS Processes 

WIGOS as an integrated, coordinated and comprehensive observing system ensures all processes needed to satisfy, in a cost-effective and sustained manner, the evolving observing requirements of WMO Members in delivering their weather, climate, water and related environmental services.  
Key WIGOS processes are presented in Figure 2.    
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Figure 2:   Key WIGOS processes

Satellite systems in WIGOS processes

To complement surface-based observing components in meeting user requirements, particular emphasis is placed on observational products generated by space-based observing component. In this context, technical aspects of WIGOS is strongly connected and coordinated with CGMS that provides a forum for the exchange of technical information on geostationary and polar-orbiting meteorological satellite systems and research & development missions, such as reporting on current meteorological satellite status and future plans, telecommunications matters, operations, intercalibration of sensors, processing algorithms, products and their validation, data transmission formats and future data transmission standards.  GMS harmonises to the extent possible meteorological satellite mission parameters such as orbits, sensors, and data formats.
Space-based component

In the context of WIGOS, the relationships with satellite operating agencies is continued to be handled through the WMO Space Programme (WSP), a cross cutting mechanism supporting all WMO Programmes. WSP also provides the WMO interface with the satellite coordination bodies such as the Coordination Group for Meteorological Satellites (CGMS) and the Committee on Earth Observation Satellites (CEOS).  CGMS and CEOS Membership comprise all operators of meteorological satellites and the WMO as a representative of the world meteorological data user community. 

1.3.1 Observing system operation and maintenance 
WIGOS builds upon and adds value to the existing WMO observing systems with emphasis on integration of surface- and space-based observations. 
The WIGOS concept of operation is based on the principle that the management, operation and maintenance of WIGOS observing components and related activities fall under the responsibility of the Members – their owners. When appropriate, assistance is provided through regional/subregional or bilateral cooperation programmes and mechanisms. The owners are also fully responsible for the availability of WIGOS observing component metadata to be included and up-to-date in the WIGOS Operational Database.  

Members and Organizations operating satellites ensure complementarity, compatibility and possible mutual back-up in the event of system failure through cooperative mission planning, compatible meteorological data products and services and the coordination of space and data related activities.
1.3.2 Quality management, including performance monitoring, evaluation, feedback and remedial actions 

Meeting the quality requirements and expectations of users is critical to the success of WIGOS.  The standard Quality Management System (QMS) that specifies all quality assurance (QA) and quality control (QC) standards/best practices for the national observing system developed by CBS in collaboration with other technical commissions and implemented at a national level by Members ensures reliability, quality and timeliness of data streams with adequate quality control and relevant metadata. 
The implemented QMS ensures that observational data and products are compliant with relevant joint standards agreed upon with other international organizations and consistent with the WMO QMF and its Quality Policy. In this context, the key tasks in WIGOS operation are: to document all processes and procedures used; to document quality of observation at any stage of data processing; and to strive where possible to guarantee traceability to international standards. 
A systematic and rigorous performance monitoring and evaluation (PM&E) of WIGOS capabilities in terms of both the flow of observational data/products to models and provision of products/information for decision-support tools and services in accordance with requirements specified by end users improve the overall performance of WIGOS and its ability to effectively interact with its user community and to meet community needs and requirements. 

The Manual and Guide on WIGOS specify standard practices and procedures (in the Manual) and those only recommended (in the Guide), including the guidance how to monitor and manage the observing system to fully meet WMO QMF requirements.
Observations from satellites

In context of WIGOS, CGMS in coordination and collaboration with WMO supports the development of quality assurance standards and formats for satellite observations, multi-satellite and multi-sensor algorithms for estimating retrieved data and products, and advanced atmospheric sounding derivation packages for use by WMO Members.

Figure 3 illustrates a framework of WIGOS Quality Management Framework.  


[image: image4]
Figure 3:   The WIGOS Quality Management Framework 
1.3.3 Planning and optimized evolution of WIGOS and its national observing components
Coordinated strategic planning of the National Observing System (NOS) should be based on outcomes of the PDCA cycles, GAP analysis and the Rolling Review of Requirements (RRR) process outlined below. 
1.3.3.1 Plan-Do-Check-Act (PDCA) cycles
The PDCA cycle is an efficient tool for continual improvement. The methodology applies to both high-level strategic processes and to simple operational activities The PDCA cycle, promoted by ISO 9001:2000, comprises the following elements: 
· P-Plan: plan the improvement (based on the GAP analysis: what is required to be done; where, when and how to do it; who should do it);

· D-Do: implement the plan;

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

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

The PDCA cycle is the never ending cycle that can be applied within any individual process or across a group of processes within the organization.
1.3.3.2 GAP Analysis
WIGOS operations require a continuous performance monitoring and evaluation of its observing components.  In this context, GAP analysis is indispensable for organization/operator   to compare an “as is” scenario with a desired “future state”.  GAP analysis generally follows 5 steps:  (1) Review of a current [as is] system; (2) Requirements Development for the proposed [future state] system; (3) Comparing these two states; (4) Specification of implications; (5) Recommendations for the evolution/transmission from current [as is] state to the future state.

1.3.3.3 Rolling Review of Requirements (RRR) process and evolution of observing systems

The RRR process described in the Manual and Guide on WIGOS 
 allows Members to understand and assess requirements across key application areas, the characteristics of observations required and to design the system solutions that will deliver expected results and meet expectations (see Figure 4).  In addition to the above application areas, WIGOS operations also meet GFCS observational requirements.
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Figure 4:   Rolling Review of Requirements Process 

Joint application of the GAP analysis, the RRR process and the PDCA cycle provide a principle inputs to the coordinated and optimized evolution of the WIGOS space-based and surface-based observing components.  These activities comprise a comprehensive strategic and operational planning aimed to develop staged approaches to the design and implementation of new and/or improved systems and networks, supported by the development of well-structured business cases and budget proposals. Selection of observing system solutions and network design is also assisted by observing systems experiments (OSEs), observing system simulation experiments (OSSEs) and various other model-based objective techniques.  The resulting WMO Observing Requirements Database is available at www.wmo-sat.info/db.

1.3.4 Integration

In the context of WIGOS, integration should be defined as joint efforts by data users and data producers at the national and international levels to establish a comprehensive, coordinated and sustainable system of observing systems, ensuring interoperability between its component systems.  It is a framework facilitating standardization and interoperability and ensuring availability and utilization of, and access to, quality data and products, and associated metadata.
WIGOS objectives for integration include: 

· Improvement of WMO management and governance of WIGOS observing systems, including amendments to Technical Regulations;
· Integrated approach in the design of WIGOS network based on multipurpose surface-based observing stations and space-based component; 

· Increasing the interoperability of observing components with particular attention to the space-based and surface-based components of observing systems;

· Holistic approach to meeting user needs;

· Enhanced collaboration with Partners and effective coordination.  

The Integrated Service Model schematically shown in Figure 5 illustrates the Process of integration (for high-level services).
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Figure 5: WIGOS Integration process ranging from observations to services delivery
1.3.5 Standardization, System Interoperability and Data Compatibility 

Key areas of standardization

As shown schematically in Figure 6, WIGOS processes require standardization in the following three key areas: A - Instruments and methods of observation; B - WIS information exchange, discovery, access and retrieval, and C - Quality Management Framework.

[image: image7]
Figure 6:   Key areas of WIGOS standardization

Standardization
Standardization is required for all observational data and associated metadata so that the measurements from individual space-based and surface-based components of observing systems can be integrated into accurate and coherent data sets.  The principal stages of standardization process as determined by ISO are as follows:

Stage 1 - Proposal stage (to confirm the need for a particular standard and propose a standard);
Stage 2 - Preparatory stage (to elaborate a working draft for the new standard);

Stage 3 - Committee stage (to attain consensus of the decision-making bodies of WMO and ISO on the proposed standard);

Stage 4 - Enquiry stage (to distribute the draft standard among Members for comments);

Stage 5 - Approval stage (to circulate the draft standard to all WMO and ISO member bodies for a final Yes/No);

Stage 5 - Publication stage (to publish the International Standard upon the final draft has been approved).

CIMO play the leading role to support the meeting of standards and traceability of measurements through engagement of RICs and RMICs. Ultimately, the outcomes of the standardization process must be reflected in the updated WMO technical regulations.

Interoperability

The interoperability of WIGOS observing components is achieved through standardization, utilization and application of the same, internationally accepted standards and best practices. In this regard, observing system interoperability is key to turning observations into effective data/products that meets real needs of various users.
1.4 WIGOS Tools 

The WIGOS operational and standardization databases together with the WIGOS web portal constitute principal WIGOS framework support tools schematically shown in Figure 7. The Secretariat establishes and manages a WIGOS portal with wealth information for users and free access to all WIGOS related databases (for more details see Fig. 10).
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Figure 7:   Key WIGOS support tools 
1.4.1 Operational Database

A distributed operational database (DB) describes all WIGOS observing components providing the end users with relevant metadata. This DB also supports user activities on the network evaluation, redesign and optimization, system governance and management. DB provides access to  information on all QMS processes, including performance monitoring (see section 1.3.2) implemented by the owners of WIGOS observing components.  Data Producers are responsible for providing detailed and correct metadata related to all parts of their observing systems and networks. Generally, the WIGOS operational database includes the following:

· Basic observing component characteristics (governance, management, observing programme, standard compliance information, data policy, etc.);

· Basic station characteristics (name, number/identifier, geographical coordinates, observing programme, etc.);

· Basic instrument characteristics (siting, exposure, sensor type, principle of operation, instrument performance); data-processing, handling, transmission, quality assurance information, etc.).
DB is also supported by WMO and Partner’s catalogues on observing programmes, related statistics and standards. 
1.4.2 Standardization Database 

WIGOS Standardization database provides a user-friendly direct access to, and on-line search tool for all WMO standards, guidelines, best practices, procedures, etc., addressing all aspects of observations (instruments, methods of observation, metadata format, coding, etc.). This DB enables the network managers and operators to easily access the information they need to set-up and run their systems and to help the data users to understand the standards used in generating specific observations needed for their applications (see Figure 8).


[image: image9]
Figure 8:   WIGOS Standardization Database

1.4.3 WIGOS Portal

The WIGOS portal (see Fig. 9) provides access to all WIGOS related information and services and to the WIGOS Operational, Standardization and the WMO Observing Requirements Database.

[image: image10]
Figure 9:   WIGOS Portal

1.5 Data delivery and information services through WIS, including data / metadata management
Within the WIGOS framework, WIS provides data and metadata exchange and DAR services as well as management of related metadata that is essential to meet the stringent traceability requirements of special users. The metadata also play an important role in the discovery and access to WIGOS observations and products. The functional architecture of WIS is shown in Figure 10.  GISC, DCPC and other WIS centres provide a key support to WIGOS operations.  For further details, see Manual on WIS (WMO-No.1060).


[image: image11]
Figure 10: WIS Context Diagram

1.6 Data archival and retrieval 
In WIGOS operations, the existing WMO and Partners archiving centres are used. These centres operate to agreed standards, providing seamless access to operational and archival data sets. 

1.7 Collaboration


Close collaboration and cooperation among Members advances scientific knowledge and technical infrastructure to meet the WIGOS requirements. Within the Regions, plans are developed to strengthen cooperation and partnership through region-wide organizations or sub-regional groupings overseeing the WIGOS observing components. Specifically, these activities aim to enhance cooperation among meteorological, hydrological and marine/oceanographic institutions/services where they are separated at the national level.  Interagency and inter-observing system cooperation and coordination mechanisms at the international level are complemented and supported through similar arrangements between the NMHSs and their counterpart national implementation mechanisms for GCOS, GOOS, GTOS and GEOSS at a national level. 
Interaction between research an operational observing communities

In certain cases, observing networks consist of a large number of stations operated independently by other research or environmental institutions.  Therefore, the interaction between research and operational observing communities is important for the continued evolution of observing systems and practices, in line with new science and technology outcomes, and for the operational availability, and migration to operations where appropriate, of some research-based observing systems (e.g. GAW, GCOS, GCW). 
1.8 Capacity building 

Coordinated capacity-building effort is of paramount importance to the developing countries, especially for NMHSs of Least Developed Countries (LDCs) and Small Island Developing States (SIDS) to improve and sustain their contributions to WIGOS observing components, including access to and effective utilization of observations, data and products, and related technologies. The WIGOS capacity building activities at national and regional levels are focused on:  

· Technological innovation, including decision-making tools to convert observational data and products into information for right and timely decision; 

· Human skills development and training, including decision-support tools;

· Technology transfer and technical assistance for observing system/network managers;

· Infrastructure establishment and/or strengthening.
Satellite applications
Capacity building in satellite applications for developing and least developed countries is addressed in the Implementation Plan for the Evolution of the GOS (see WMO-TD 1267).  The virtual lab (VL) will continue to grow and help all WMO Members realize benefits from satellite data. 

1.9 Communications and outreach 
Communications and outreach activities are one of the key prerequisites to the success of WIGOS. The core areas are as follows:

· Interaction of the WIGOS Project Office with the secretariats of WMO and WMO‑co‑sponsored observing systems and user programmes. The Office also ensure coordination with related activities such as the Polar Observations, including the Global Cryosphere Watch, GCOS and GEOSS, and with the coordinated WMO contribution to the GFCS;

· Sharing of experiences, lessons learned, reaped benefits, and documentation on standards / best practices between the NMHS and other national partner agencies.
· Establishment and management of a WIGOS portal. This portal provides all relevant information to stakeholders on the WIGOS development, implementation and associated services; 

· Proactive identification of new users as WIGOS evolves.

_____________
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	MOU
	Memorandum of Understanding

	NMHS

NOS
	National Meteorological and Hydrological Service

National Observing System

	OSEs
	Observing Systems Experiments

	OSSEs
	Observing System Simulation Experiments

	QA
	Quality Assurance

	QC
	Quality Control

	QMF
	Quality Management Framework

	QMS
	Quality Management System

	RCC
	Regional Climate Centre

	RIC
	Regional Instrument Centre

	RMIC
	Regional Marine Instrument Centre 

	RRR
	Rolling Review of Requirements

	SIDS
	Small Island Developing States

	SLA
	Service Level Agreement

	TC
	Technical Commission

	TOR
	Terms of Reference

	UNEP
	United Nations Environment Programme

	UNESCO
	United Nations Educational, Scientific and Cultural Organization

	WIGOS
	WMO Integrated Global Observing System

	WIS
	WMO Information System

	WSP
	WMO Space Programme
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�) Interoperability is a property referring to the ability of diverse systems to work together (inter-operate)





� Currently specified in the Guide to the Global Observing System (WMO-No. 488)





