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APPENDIX - WIGOS DEFINITIONS
INTRODUCTION
PURPOSE AND SCOPE

1. The Manual is designed:

(a)
To facilitate cooperation between Members in operating present and future WMO and co-sponsored observing systems, data collection and management, and end-product quality assurance;

(b)
To specify obligations of Members in the implementation of the WMO Integrated Global Observing System (WIGOS);

(c)
To ensure adequate uniformity and standardization in the practices and procedures employed in achieving (a) and (b) above.

2.
The first edition of the Manual on the WMO Integrated Global Observing System was issued in 20XX in accordance with the decisions of Sixteenth Congress. Taking into account future developments in instruments, methods and programmes of observations, evolving requirements for data exchange and service delivery by NMHSs, revisions of individual chapters of the Manual will be made when warranted by significant changes.  
3.
The Manual is composed of Volumes I and II, which contain the regulatory material for the global and regional aspects, respectively. The regulatory material stems from decisions taken by Congress (Cg) and the Executive Council (EC), as well as from recommendations of technical commissions (TCs) concerned and resolutions of regional associations (RAs).

4.
Volume I of the Manual – Global Aspects – forms part of the WMO Technical Regulations and is referred to as Annex X to the WMO Technical Regulations.

5.
Volume II of the Manual – Regional Aspects – does not form part of the WMO Technical Regulations.

6.
In essence, the Manual specifies what is to be accomplished in order to meet the principle requirements of the WMO Integrated Global Observing System. Detailed guidance on how to establish, operate and manage networks of stations is laid down in the Manuals and Guides of individual WIGOS observing components.  Description of instruments, systems and techniques which are in regular use by WMO and co-sponsored observing systems is contained in the Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8). Details for data collection and management for all WMO and related international programmes are given in the Manual on the WMO Information System (WIS) (WMO-No.1060).    Further guidance on observations for various application areas is given in various publications of the WMO World Weather Watch Programme, Hydrology and Water Resources Programme, Global Atmosphere Watch Programme, World Climate Programme and WMO co-sponsored programmes GCOS, GTOS and GOOS.

TYPES OF REGULATION

7.
Volume I of the Manual comprises standard practices and procedures and recommended practices and procedures. The definitions of these two types are as follows:

The standard practices and procedures:

(a)
Are those practices and procedures which it is necessary that Members follow or implement; and therefore

(b)
Have the status of requirements in a technical resolution in respect of which Article 9(b) of the Convention is applicable; and

(c)
Invariably distinguished by the use of the term shall in the English text and by suitable equivalent terms in the French, Russian and Spanish texts.

The recommended practices and procedures:

(a)
Are those practices and procedures which it is desirable that Members follow or implement; and therefore

(b)
Have the status of recommendations to Members to which Article 9(b) of the Convention

shall not be applied; and

(c)
Are distinguished by the use of the term should in the English text (except where specifically otherwise provided by decision of Congress) and by suitable equivalent terms in the French, Russian and Spanish texts.

8.
In accordance with the above definitions, Members shall do their utmost to implement the 

standard practices and procedures. In accordance with Article 9(b) of the Convention and inconformity with the provisions of Regulation 127 of the General Regulations, Members shall formally notify the Secretary-General, in writing, of their intention to apply the “standard practices and procedures” of the Manual, except those for which they have lodged a specific deviation. Members shall also inform the Secretary-General, at least three months in advance, of any change in the degree of their implementation of a “standard practice or procedure” as previously notified and of the effective date of the change.

9.
With regard to the recommended practices and procedures, Members are urged to comply with these, but it is not necessary to notify the Secretary-General of non-observance.

NOTES, ATTACHMENTS (VOLUME I) AND VOLUME II

11.
Certain notes are included in the Manual for explanatory purposes. They do not have the status of the annexes to the WMO Technical Regulations.

12.
A number of specifications and formats of observing practices, data collection and management, standardization and quality assurance procedures are included in the Manual. Taking into account the rapid development of observing techniques and the increasing requirements of the WMO and other international programmes, these specifications, etc., are given in “attachments” to the Manual and do not have the status of the annexes to the WMO Technical Regulations. This will enable the Commission for Basic Systems, Commission for Instruments and Methods of Observation, Commission for Hydrology, Commission for Atmospheric Sciences, and the relevant steering bodies of WMO co-sponsored observing systems to update them as necessary.

13.
The words “shall” and “should” in the attachments, notes and Volume II have their dictionary meanings and do not have the regulatory character mentioned in paragraph 7 above.
PART I
GENERAL PRINCIPLES REGARDING THE ORGANIZATION AND IMPLEMENTATION OF THE WMO INTEGRATED GLOBAL OBSERVING SYSTEM
1.
Purpose of the WMO Integrated Global Observing System

1.1
The purpose of WMO Integrated Global Observing System (WIGOS) shall be to provide an effective and sustainable organizational, programmatic, governance and procedural structures that will significantly improve the availability, usefulness, quality and utilization of observational data and products through a single focus for the operational and management functions of all WMO observing systems as well as a mechanism for interactions with WMO co-sponsored observing systems. 

1.2
WMO and co-sponsored observing systems are organized as multiple systems comprising:

(a) Surface-based component of the Global Observing System (GOS) of the World Weather Watch (WWW) Programme;

(b) Space-based component of the GOS, including the geostationary meteorological satellite constellation, the core polar-orbiting meteorological constellation and R&D earth observation satellites;

(c) Aircraft Meteorological Data Relay (AMDAR) systems including expansions of aircraft measurement capabilities for atmospheric composition constituents;

(d) Marine meteorological and relevant oceanographic observing networks of the Global Ocean Observing System (GOOS);

(e) Relevant components of atmospheric, oceanographic and terrestrial observing systems contributing to the Global Climate Observing System (GCOS);

(f) Relevant terrestrial networks of the Global Terrestrial Observing System (GTOS);

(g) Regional, river basin and global hydrological networks such as the World Hydrological Cycle Observing System (WHYCOS);

(h) Global Atmosphere Watch (GAW) networks and systems for observation of atmospheric chemical composition and related environmental parameters;

(i) Various radiation networks;

(j) The observing component of the proposed Global Cryosphere Watch (GCW) approved by Fifteenth WMO Congress;
NOTE:
Definition of stations (for surface-based component) and satellite constellation (for space-based components) for the above WMO and co-sponsored observing systems is given in the Manual on the GOS (WMO-No. 544), WHYCOS Guidelines (WMO/TD-No. 1282),  XXX
 

1.3
WIGOS should allow WMO Members’ NMHSs and other relevant national and international institutions to better fulfil their mandates, including response to natural hazards, hydrological and environmental monitoring, climate observation, and adaptation to climate change and human-induced environmental impacts, provided this would not be detrimental to achieving the primary purposes of WMO and partner organizations
.
2.
Organization and design of the WMO Integrated Global Observing System

2.1
WIGOS shall be organized as the framework enabling the optimized evolution and integration of all WMO and co-sponsored observing systems. Together with WIS, this shall 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.

2.2
WIGOS shall be constituted as a coordinated system of methods, techniques and facilities used by WMO and co-sponsored observing systems for making observations on a worldwide scale, taking into account to the extent feasible the requirements of WMO and other international programmes.

2.3
WIGOS shall be based on existing observing, data processing, exchange and dissemination systems, fostering and accommodating new systems operated by Members and partner organizations for making observations at stations on land and at sea, from aircraft, from environmental observation satellites and other platforms. 

2.4
The technical commitments of Members or partner organizations shall apply only to those contributions that they have identified for WIGOS. 
2.5
Taking into account various criteria for observational data requirements, for convenience in the planning and coordinating of the system, WIGOS shall be considered as composed of three levels: global, regional and national.

2.6
WIGOS shall be designed as a flexible, integrated and coordinated system capable of continuous improvement, on the basis of the latest achievements of technological and scientific progress and in accordance with changing requirements for observational data and products.

2.7
The planning and coordination of WIGOS shall be steered by the Executive Council in collaboration and coordination with regional associations, technical commissions concerned and the relevant steering bodies of WMO co-sponsored observing systems.



3.
Implementation of the WMO Integrated Global Observing System
3.1
WIGOS shall be implemented building upon and adding value to the existing WMO observing systems with emphasis on integration of surface- and space-based observations in an evolutionary smooth process to satisfy requirements of WMO and WMO co-sponsored Programmes. The Rolling Review Requirement (RRR) process as specified in Part II shall be utilized for this purpose.
3.2
Implementation of WIGOS should be based on the principle that all activities connected with the establishment and operation of the WMO and co-sponsored observing systems, specific activities to meet the requirements for standardization and interoperability, WIS information exchange and QMF are the responsibility of the countries themselves and should be met to the extent possible from national resources. Where this is not possible, assistance may be provided through multilateral (regional) or bilateral cooperation programmes. 
3.3
Implementation of WIGOS in regions outside the territories of individual countries (e.g. outer space, the oceans and the Antarctic) should be based on the principle of voluntary participation of countries that desire and are able to contribute by providing facilities and services either individually or jointly from their national resources or through collective financing.

3.4
Existing elements of observing systems contributing to WIGOS, as defined in Part I, shall not be removed before the reliability of a new element has been proven, and relative accuracy and representativeness of the observational data have been examined and found acceptable.
3.5
Each Member shall designate a national focal point to communicate with the WMO Secretariat on WIGOS matters. The national focal point shall be authorized to act in these matters on behalf of the Permanent Representative concerned.

_______________

PART II
REQUIREMENTS FOR OBSERVATIONAL DATA AND PRODUCTS GENERATED BY WIGOS
1. CLASSIFICATION OF REQUIREMENTS
1.1
General WIGOS observing requirements
Observations generated by each of the WIGOS observing components (listed in Part I, paragraph 1.2) shall be consistent, of known and adequate quality (including adherence to the GCOS Climate Monitoring Principles), supported by associated standardized metadata, and sufficiently complete to describe, hydrometeorological and other environmental phenomena from Microscale (less than 100 m) to Planetary scale (larger than 3 000 km) with respect to spatial and temporal distribution.

1.2
Requirements for elements observed by WIGOS components

The requirements for elements to be observed according to the type of observing networks contributing to WIGOS (listed in Part I, paragraph 1.2) are detailed in the following WMO regulatory material and relevant publications:

Surface- and Space-based components of the GOS, including AMDAR
· Manual on the GOS (WMO-No. 544)

· Guide to the Global Observing System (WMO-No. 488)
· Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8)

· Guide on Meteorological Observing and Information Distribution Systems for Aviation Weather Services (WMO-No. 731)

Marine meteorological and relevant oceanographic observing networks of the GOOS

· Guide to Marine Meteorological Services (WMO-No. 471)

· Manual on the GOS (WMO-No. 544)

· Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8)

· Implementation Plan for the Global Observing System for Climate in Support of the UNFCCC (2010 Update) (GCOS-138, WMO/TD-No. 1523) 

Global Atmosphere Watch (GAW) networks 

· Global Atmosphere Watch Measurements Guide (WMO-No. 143)

· Manual on the GOS (WMO-No. 544)

· Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8)
Relevant components of atmospheric, oceanographic and terrestrial observing systems contributing to the GCOS

· Guide to Climatological Practices (WMO-No. 100)

· Implementation Plan for the Global Observing System for Climate in Support of the UNFCCC (2010 Update) (GCOS-138, WMO/TD-No. 1523) 

· Manual on the GOS (WMO-No. 544)

· Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8)
· Guide to the Global Observing System (WMO-No. 488)
Relevant terrestrial networks of the GTOS

· Guide to Agricultural Meteorological Practices (WMO-No. 134)

· Manual on the GOS (WMO-No. 544)

· Implementation Plan for the Global Observing System for Climate in Support of the UNFCCC (2010 Update) (GCOS-138, WMO/TD-No. 1523) 

WHYCOS networks
· Guidelines on the Role, Operation and Management of National Hydrological Services (WMO‑No. 1003)
· WHYCOS Guidelines (WMO/TD-No. 1282)
1.3
Observational requirements for application areas
Observational data requirements for specific application areas such as

a) Global Numerical Weather Prediction

b) Regional Numerical Weather Prediction

c) Synoptic meteorology

d) Nowcasting and Very Short Range Forecasting

e) Seasonal and Inter-annual Forecasts

f) Atmospheric chemistry

g) Aeronautical Meteorology

h) Ocean Applications

i) Climate monitoring 

j) Climate applications

k) Hydrology

l) Agricultural meteorology

should be regularly reviewed and updated as part of the Rolling Review of Requirements (RRR) Process as described in the Guide on the Global Observing System (WMO-No. 488).

1.4
Requirements for environmental emergency response activities

Special requirements for environmental emergency response activities are detailed in the Manual on the GOS (WMO-No. 544) and XXX
2. 
PROCEDURE FOR ELABORATION OF REQUIREMENTS

2.1
Formulation of observational data requirements


The Rolling Review of Requirements (RRR) Process as described in detail in the Appendix to this Part shall be used for this purpose. 
2.2
Evaluation of the feasibility of meeting observing requirements


The primary responsibility for the evaluation of the feasibility of meeting stated observational data requirements through the RRR Process related to the application areas, mentioned in Part I, paragraph 1.3 (a) to (l) of this Manual and for the development of associated guidance material, shall rest with respective WMO technical commissions (CBS, CAS, CCl, CAeM, CIMO, CAgM, CHy, JCOMM) and the governing bodies of WMO co-sponsored observing systems (see Part I, paragraph 1.3 of this Manual).
_____________

PART III 
REQUIREMENTS FOR OBSERVING SYSTEMS OPERATION AND MAINTENANCE

1.
General
1.1
The frequency and spacing of observations generated by all observing systems contributing to WIGOS should be adjusted to the physical scales of hydrometeorological and other environmental phenomena to be described.

1.2
In implementing WIGOS, Members and WMO partners should ensure that operation and maintenance of their observing system continue to meet evolving user requirements.

NOTE:
Details of established global and regional requirements for operations and maintenance of observing systems contributing to WIGOS are contained in the Manual on the GOS (WMO-No. 544), Guide to the Global Observing System (WMO-No. 488), … (to be completed)
1.3
WIGOS data providers shall ensure that station metadata are published in Weather Reporting (WMO- No. 9), Volume A – Observing Stations in support of WIS, GDPFS and other WMO programmes, and are also available and accessible in the WIGOS Operational Database.
2.
Standardization of instruments and methods of observation

2.1
WIGOS, as an integrated system, should encompass homogeneity, interoperability, compatibility and traceability of observations from all WIGOS observing components (listed in Part I, paragraph 1.2). This should be based on guidance and studies provided by the WMO Instrument and Methods of Observation Programme (IMOP), WMO Satellite Programme and related programmes of partner organizations, and achieved through implementation of tests, calibration and intercomparisons.

2.2
WIGOS standardization process shall adequately address the differences and inconsistencies in current technical specifications, data acquisition and management systems used by individual NMHSs and partner organizations before national and international observing systems can be regarded as truly integrated.
Section may also contain WIGOS requirements and/or appropriate references related to the following operation and maintenance issues:
· Characterization of instrument performance (Surface- and Space-based components)

· Testing (Surface- and Space-based components)
· Acceptance (Surface- and Space-based components)
· Observing site location (Surface-based components)

· Observing methods (Surface- and Space-based components)

· Instrument maintenance (Surface- and Space-based components)

· Routine calibration (Surface- and Space-based components)

· Calibration campaigns (Surface- and Space-based components)

3.
Station metadata
3.1
Detailed station history, including essential elements relevant to the thematic data stream, should be maintained by all WIGOS contributors for their stations or observing platforms.

3.2
Station history should contain reference to aspects of the observation platform or station affecting the homogeneity and quality of observations as described in the Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8) or relevant instrument and methods of observing practices relating to the given thematic programme.

3.3
WMO should maintain a list of standard station history standard practices for differing thematic observing programmes.

4. 
Traceability of measurements to recognized world standards and measurement uncertainties 
4.1 …
_____________

PART IV
REQUIREMENTS FOR OBSERVATIONAL DATA AND PRODUCTS MANAGEMENT 

1.
General

1.1
In order to effectively and efficiently respond to user needs, WIGOS observing components shall use WIS as a data exchange, discovery, access, and retrieval mechanism. 

NOTE:
Detailed description of WIS is presented in the Manual on the WMO Information System (WIS) (WMO-No. 1060).   
1.2
Data policies of WIGOS observing components should be clearly stated, and are encouraged to comply with Resolution 40 (Cg-XII) and Resolution 25 (Cg-XIII).
2.
The role of WIS 
2.1
Observational data and products generated by all WIGOS observing components, as well as associated metadata, shall meet a comprehensive, standardized set of WIS data and metadata exchange requirements.  In the context of WIGOS, WIS shall:

a) be used in the collection and sharing of information for all WMO and related international programmes;

b) provide a flexible and extensible structure that will allow participating centres to enhance their capabilities as their national and international responsibilities grow;

c) provide communication facilities used within the World Weather Watch (WWW) for distribution of high priority real-time data;

d) utilize international agreed-upon standards for protocols, hardware and software.

3.
WIS compliance
3.1
To ensure WIS compliance: 
a) WIGOS data and information practices shall comply with the Manual on WIS (WMO-No. 1060);
b) WIGOS contributors' metadata shall be made available to WIS GISCs;
c) WIGOS contributors' shall make available information on how to access detailed station history related to the observations;
d) Data custodians should ensure data providers include the necessary metadata for WIS;
e) WIGOS contributors are encouraged to take advantage of WMO data representation systems and practices and file naming practices.

4.
WIGOS data representation and formats (including station metadata)
4.1
Representation of observational data and products generated by all WIGOS observing components, as well as associated metadata, shall be in compliance with the Manual on Codes (WMO-No. 306).
5.
Archiving of data (including metadata)
5.1
WIGOS data and products should be archived according to the recommendations, practices and procedures described in the WMO technical documentation … 
5.2
Metadata and related information on archived data sets should be made available through WIS.
6. WIGOS Operational Database

6.1
WIGOS should allow WMO Members’ NMHSs and other relevant national and international institutions to use and interact fully with a distributed database (DB) which describes all the observing systems components and respective networks contributing to WIGOS.  Generally, the WIGOS operational database should include the following:

(a)
Basic observing network/system characteristics (governance, management, observing programme, standard compliance information, data policy, etc.);

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

(c)
Basic instrument characteristics (siting, exposure, sensor type, principle of operation, instrument performance), data-processing, handling, transmission, quality assurance information, etc.).

6.2
A database should allow users to make relevant recommendations in terms of network design, evaluation and optimization; system governance and management and all other aspects dealing with observing system operation and performance.

6.3
All WIGOS data producers shall be fully responsible for providing adequate and sufficiently detailed data related to all parts of their observing systems and networks as specified in (a) to (c) above. 

7.
Standardization Database

7.1
The WIGOS Standardization Database should provide a single access point to all the WMO standards, guidelines, best practices, procedures, etc., addressing all aspects of observations (instruments, methods of observation, metadata format, coding, etc.).  It should support the network managers and operators in getting information required to set-up and run systems contributing to WIGOS and help the data users to understand the standards used in performing specific observations they needed.
_____________

PART V 
REQUIREMENTS FOR END-PRODUCT QUALITY
Section should specify the basic definitions and requirements of WIGOS quality management system. In accordance with existing standards the document should include: organizational structure, the quality policy, a description of the general process, the quality management system scope (what processes or products are under the quality management system), a description of the interactions between the quality management system and the processes and the quality objectives. It will also include observing system performance monitoring and feedbacks with corresponding remedial procedures. 
1.
WIGOS Quality policy 
1.1
WIGOS should embrace Quality Management Framework (QMF) procedures to ensure that observations, records and reports on weather, water, climate and other environmental resources, operational forecasts, warnings, related information and services are of identified quality, and in compliance with relevant joint standards agreed upon with other international organizations. 

NOTE:
The Guide on the Global Data-Processing System (WMO-No. 305) is the authoritative reference on the end-product quality management issues. It should be consulted for more detailed descriptions
1.2 To fully meet QMF requirements, WIGOS observing components should use an agreed-upon quality assurance and quality control standards to deliver reliable and timely data streams with adequate and known quality associated with relevant metadata.

NOTE:
The Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8) provides guidance on the quality management system to be introduced in NMHSs which operates observing systems contributing to WIGOS.  Together with the Guide on the Quality Management System for the Provision of Meteorological Service for International Air Navigation (WMO – No. 1001) and XXX it should be consulted for QMF issues. 
2. Organization and responsibility 

2.1
Within the framework of WIGOS, quality assurance (QA) shall be a real-time activity which has to be performed prior to the transmission of the surface-based and space-based observational data and products through WIS.
2.2
The primary responsibility for QA of all observational data and products shall rest with the Members and Organizations (data producers).


3.
Standards and best practices to be implemented

3.1. 
QM of observing systems (ISO 9001/9004)
3.2 
QA and QC procedures at a station level

3.3 
QA and QC at a network/product level

           _____________                     

APPENDIX

DEFINITIONS
The following terms directly associated with WIGOS, when used in this Manual, have the meanings given below. Other definitions can be found in the Manual on the GOS (WMO-No. 544), Manual on Codes (WMO-No. 306), Manual on the Global Data-processing and Forecasting System (WMO No. 485), Manual on the Global Telecommunication System (WMO-No. 386), Manual on the WMO Information System (WIS) (WMO-No. 1060) and other WMO and Partner’s publications.
A comprehensive list of terms and definitions should be compiled accordingly
_____________

�   Text highlighted yellow means that appropriate information might be inserted, if required


� The term “partner organizations” means: Intergovernmental, non-governmental and international organizations and groupings that operate, or co-sponsor, with WMO, observing systems that contribute to WIGOS. The main partner organizations are UNESCO and its IOC, UNEP, FAO and ICSU and the main co-sponsored observing systems are GCOS, GOOS and GTOS; partner organizations also include GEO.








