2. COMMON ATTRIBUTES OF COMPONENT SYSTEMS
2.6 Quality Management
 
2.6.1 Scope and Purpose of the WIGOS Quality Management System 

This section establishes the overarching and common attributes of the WIGOS Quality Management System (QMS) and its Component Systems. Subsequent sections will establish and define in more detail the regulations for quality management that are particular and common to the WIGOS Component Systems and their respective subsystems.

The purpose of the WIGOS QMS is to provide a comprehensive system of recommended procedures and practices to direct and control the quality of basic and specialized environmental data derived from WIGOS.

2.6.2 WIGOS Quality Policy and Strategy
The policy in specifying the QMS of WIGOS is to ensure application of the WMO Quality Management Framework Quality Policy [ref], as it applies to environmental data derived from WIGOS observing systems. WMO is dedicated to ensuring optimum affordable quality for all meteorological, climatological, hydrological, marine and related environmental data and data products.

Roles shall be assigned to the various WMO constituent bodies and their work groups, Members and external organizations that have responsibilities for definition, operation and maintenance of the WIGOS QMS and will be collectively referred to as WIGOS QMS Quality Managers (Quality Managers).

In the same way that WIGOS is considered to be a “system of systems”, so to the WIGOS QMS shall be considered to be a “system of quality management systems”.

2.6.3 Application of the WMO Quality Management Framework 
All Quality Managers of entities that operate observing systems that are defined to be systems or subsystems of WIGOS shall endeavour to:

1) Comply with the requirements for implementation and maintenance of the WIGOS QMS; and

2) Comply with the WMO Quality Management Framework [ref] in the context of its application to the management, practices and procedures associated with the development, operation and maintenance of those observing systems and subsystems.

2.6.3.1 Application of the Principles of Quality Management
The definition of the QMS for WIGOS shall be based upon adherence to the 8 Principles of Quality Management of the WMO QMF, through their application as follows :

1. User/customer focus: All WIGOS QMS Quality Managers shall identify, document and understand the current and future needs of their users/customers for meteorological, climatological, hydrological, marine and related environmental data and data products through participation in, and, the application of, the WMO RRR process;

2. Leadership: The WMO Technical Commissions shall provide the overall leadership that ensures that, within the overarching framework of the strategic planning process established by the WMO Cg and the EC, organizational and programmatic structures are in place to ensure that all WIGOS QMS Quality Managers are fully involved in achieving the objectives, aims and requirements in the implementation of WIGOS and its QMS;

3. Involvement of people: The full involvement of WIGOS QMS Quality Managers should be used for the implementation of the QMS for WIGOS;

4. Process approach: WIGOS QMS Quality Managers should adopt a process-based approach to management of observing systems;

5. System approach to management: Operators and managers of WIGOS observing systems should identify, understand and manage such systems as sets of processes that may be operational, scientific or administrative, with the overall objective of producing the required environmental data outputs;

6. Continual improvement: Continual improvement, resulting in the outcome of improving either the quality of observations or the efficiency of observing systems, should be an integral and permanent component of the QMS for WIGOS observing systems and should be implemented through a range of processes and activities that include: active participation in the WMO Rolling Review of Requirements; auditing of observing systems and sites; data quality monitoring and evaluation, and ensuring routine consultation with, and review of feedback from, WIGOS Data Users and Application Areas, primarily through the WMO Rolling Review of Requirements;

7. Factual approach to decision making: Decisions, requirements and regulations associated with the design, development, implementation, operation, maintenance and evolution of WIGOS observing systems should be based on scientifically, factually and analytically derived information that will be available to WIGOS Quality Managers through tools such as the WMO RRR, the WIGOS Information Resource (WIR), the Observing Systems Capability Analysis and Review (OSCAR)
 tool, and through WMO endorsed planning documents such as the Implementation Plan for Evolution of WIGOS
;

8. Mutually beneficial supplier relationships: All WMO constituents and working bodies associated with WIGOS should be encouraged to participate in, and share with each other and with suppliers information and results on tests, trials and inter-comparisons of instruments and systems, for the mutual benefit of both WIGOS and suppliers. Suppliers of instruments, systems and related products should be evaluated and selected on the basis of their ability to meet requirements and on the past performance of their products and services.

2.6.3.2 Compliance,
 Certification and Accreditation
The expectations of Quality Managers in the implementation and maintenance of the WIGOS QMS, shall be consistent and in accordance with the requirements for compliance by Members as described within the General Provisions of the Technical Regulations [ref. Vol I, General Provisions, Sections 6 and 7] and with the WMO Quality Management Frame [ref. Vol III, E.1.1, Section 7].

Each of the Component Systems and subsystems of WIGOS define the specific quality management requirements for its particular area of focus and these should, wherever possible, be adhered to by Quality Managers.

In line with the WMO QMF, it is strongly recommended that the quality management systems established by WIGOS Quality Managers meet  the requirements of the appropriate Standards of the ISO 9000 Quality Management Standard series or other internationally recognized practices and procedures, to fulfil their WIGOS QMS regulatory requirements, national and regional regulatory requirements and to meet the User requirements for WIGOS and the needs of their customers.

While WMO encourages the certification of Quality Management Systems for WIGOS observing systems, unless otherwise specified as a specific requirement of the QMS of a particular WIGOS Component System or subsystem, there are no formal requirements of certification or accreditation associated with the WIGOS QMS, apart from those specified below:

i) The implementation of the World Area Forecast System (WAFS) jointly with ICAO (see WMO 1001: Guide to the Quality Management System for the Provision of Meteorological Service for International Air Navigation; also ICAO 9873), and Amendment 75 to ICAO Annex 3 which introduced, as a Standard, the requirement of each ICAO Contracting State/WMO Member to establish and implement a quality management system, which became applicable on 15 November 2012;

ii) According to the Single European Sky (SES) regulations, the providers of the meteorological services to air navigation in the European Union are required to be SES certified by a accredited national Supervisory Authority;  and,

iii) The reference testing and calibration laboratories (see CIMO Guide, WMO No. 8, 1.4 Accreditation of laboratories, pp II.1.8- III.1.9; and ISO/IeC 17025, provides general requirements for the competence of testing and calibration laboratories
.

2.6.4 Roles in the Operation of the WIGOS QMS
The role of WMO Congress shall be to:

· Approve the specification of the WIGOS QMS within the WMO Technical Regulations; and,

· Identify and define the Users, Application Areas and Operators of WIGOS and its Component Systems.

The role of WMO Technical Commissions and their work groups shall be to:

· Obtain, define, specify and document global User requirements of WIGOS, which should primarily be based on the WMO Rolling Review of Requirements;

· Develop, define, specify and document best practice design, procedures and processes for those aspects of WIGOS observing systems that affect quality management;

· Where and as appropriate, lead, train and educate WIGOS QMS Quality Managers to ensure compliance in operation of the QMS; and,

· Undertake high level quality monitoring and performance assessment of observing systems outputs and products, making use of prescribed or appropriate and measurable quality indicators.

The role of WMO Regional Associations shall be to:

· Obtain, define, specify and document regional User requirements of WIGOS, which should primarily be based on the WMO Rolling Review of Requirements;

· Where and as appropriate, lead, train and educate WIGOS QMS Quality Managers to ensure compliance in operation of the QMS; and,

· Undertake high level quality monitoring and performance assessment of observing systems outputs and products, making use of prescribed or appropriate and measurable quality indicators.

The role of WMO Members and external Organizations that are WIGOS QMS Quality Managers shall be to:

· Obtain, define, specify and document national User requirements of WIGOS;

· Where and as appropriate, lead, train and educate WIGOS QMS Quality Managers to ensure compliance in operation of the WIGOS QMS;

· Undertake quality monitoring and performance assessment of observing systems outputs and products, making use of prescribed or appropriate and measurable quality indicators; and,

· Design, implement and operate observing systems in accordance with regulations and guidelines for best practice as defined within the WMO Technical Regulations, and WIGOS Manuals & Guides.

2.6.5 Development and Implementation of Quality Management Systems

These regulations for WIGOS impose a requirement on WIGOS QMS Quality Managers to endeavour to adhere to the WIGOS QMS and also to ensure that quality management systems are developed and maintained for all WIGOS Component Systems and their subsystems under their management.

Implementation of quality management systems for WIGOS and its Component Systems and subsystems shall be based primarily on the WIGOS Quality Management Framework (ref.) and WMO Quality Management WMO TD No. 49, A Practical Guide for the Implementation of a Quality Management System for National Meteorological and Hydrological Services.

2.6.6 Specification and Operation of the WIGOS Quality Management System
This section describes the specific requirements, practices, procedures and documentation associated with the WIGOS QMS and constitutes the minimum regulation for which WIGOS QMS Quality Managers shall endeavour to comply with on behalf of their respective WIGOS System Operators
.

WIGOS quality management shall be focused not only on the quality of the environmental data products but also the means to achieve it, by developing and adhering to practices and procedures associated with the following four activities: quality planning, quality control, quality assurance and quality improvement. 

2.6.6.1 Quality Plan
The following are the key high-level principles of the quality plan associated with the WIGOS QMS:

1. The implementation and operation of the quality plan for WIGOS shall be undertaken by those entities undertaking and fulfilling their role as defined in section 2.6.4 Roles in the Operation of the WIGOS QMS;

2. WIGOS QMS Quality Managers shall be responsible for the development, operation and maintenance of quality management systems for those Component Systems and subsystems for which they are responsible and in line with the regulations and recommendations described in Section 2.6.5 Development and Implementation of Quality Management Systems;

3. The quality plan for WIGOS shall be documented in the WIGOS Quality Manual, which is defined below in Section 2.6.6.5, Quality Manual for WIGOS.

2.6.6.2 Quality Control
The fundamental and overarching principle for the development and implementation of procedures and processes specified in relation to quality control (QC) shall be to ensure that the requirements for WIGOS, as specified in the WWW Rolling Review of Requirements, User Requirements are met. Therefore, WIGOS QMS Quality Managers shall make themselves aware of the WIGOS User Requirements and endeavour to ensure that  regulated and recommended QC practices and procedures are complied with.

WIGOS regulations and procedures shall address the following fundamental aspects of QC in their application to WIGOS observing systems:

1. Whole-of-system quality control and performance: All system components, including both manual human and automated machine controlled
 components of systems should be considered in developing QC practices and procedures;

2. Functional and technical specifications for sensors, instruments and system components; System components should be operationally fit-for-purpose and designed and implemented so as to ensure the attainment of quality standards of data products;

3. Design, selection, siting and exposure of sensors, instruments and system components: Systems and system components should be located and instruments and sensors exposed so as to endeavour to meet the prescribed quality and performance requirements of WIGOS and its Component Systems;

4. Acceptance tests, calibration and verification of sensors, instruments and systems: Both before deployment and routinely upon deployment, systems and system components should be subject to the necessary testing and calibration so as to ensure their operation and performance levels are maintained at that necessary to meet requirements and quality standards of data products;

5. Data product quality control: Rigourous and prescribed quality control processes and procedures should be developed and applied to all data products to ensure required quality standards are met;

6. Measurement, resolution, accuracy and uncertainty: Only instruments and systems that meet prescribed and regulated measurement requirements and standards should be developed, deployed and utilised;

7. Fault reporting and rectification for sensors, instruments and systems: Quality Managers and Systems Operators should develop, maintain and utilise fault reporting systems that ensure that system and system component faults that adversely affect quality standards are discovered, reported, rectified and documented in a timely manner that is consistent with the maintenance of performance and quality standards;

8. Maintenance of sensors, related equipment and systems: Quality Managers and Systems Operators should develop, maintain and utilise maintenance regimes that ensure that systems and system components are maintained in a state that ensures performance requirements and quality standards are met;

9. Rationalisation and efficiency of networks without compromising on requirements for quality
: Observing networks and systems should be designed to meet requirements for performance and quality in the most efficient and cost-effective manner possible; and

10. Continuous frequent review of requirements: Quality Managers should ensure that mechanisms and processes are in place to ensure that Data Users and customers are regularly consulted and can provide feedback on changes to requirements, or failure of WIGOS Component Systems and subsystems and their data products to meet requirements for performance and quality.

2.6.6.2.1 Data Quality Control

Data Quality Control (DQC) is a special and fundamental aspect of the WIGOS QMS and the quality control process, for which rigorous standards shall be defined and applied at all levels of the measurement, and data processing components of all WIGOS Component Systems and subsystems. Based on the ISO definition of Quality Control, WIGOS Data Quality Control is focused on fulfilling quality requirements prior to the dissemination of the data value or product. 

Typically, DQC processes shall be applied whenever a data value is acquired, measured, derived, decoded or encoded within a message or product for transfer or transmission.

DQC processes shall be developed and implemented by Quality Managers and System Operators as required in order to meet data quality standards or as specified within the WIGOS QMS and shall include (but not be limited to) where and as necessary the following processes or activities:

1. Testing of the validity of a data value against a standard reference value;

2. Testing of the validity of a data value against an alternative and representative data value;

3. Testing of the validity of a data value against scientifically derived data sample bounds;

4. Testing of the validity of a data value for temporal and spatial consistency;

5. Testing of the validity of metadata associated with data values;

6. Documentation of the results of tests applied to data values through the use of data flags, metadata parameters or other documentation; or

7. The removal of invalid data from data products or messages.

11. Documentation and metadata;

12. Data acquisition and communication, processing, storage, quality monitoring, sharing and availability to Users; and,

13. Continuous improvement.


Regulated and recommended QC practices for WIGOS shall be documented within the following documents, manuals, guides and documents:

1. The Manual on WIGOS, Sections:

a. etc.

2.6.6.3 Quality Assurance
Quality Monitoring

Quality Assessment (Performance Indicators)

Auditing

Data Quality Monitoring

Regulated and recommended Quality Assurance practices for WIGOS shall be documented within the following manuals, guides and documents:

2.6.6.4 Quality Improvement
2.6.6.5 Quality Manual for WIGOS

The Quality Manual for WIGOS shall be comprised of the following documents and references:

1. The WMO Quality Management Framework;

2. The Manual on WIGOS sections:

a. This section (2.6)

b. Subsequent sections dealing with QM...

3. The Manual on the Global Observing System, sections:

a. relevant sections...

4. The Manual on...(list manuals and relevant sections of other Component System Manuals)

All documents that comprise the WIGOS QMS shall be made available on the WMO website (Reference via WIGOS Information Resource or WIGOS Portal?).

2.6.7 Management of Change 
– need a cross reference to 2.4.5
NMHSs make use of Information Technology (IT ) equipment to obtain data from the observing networks as inputs to numerical meteorological models, and to provide e.g. forecasters with the outputs of those models. 

The recommendations of this standard are helpful for the implementation of reliable IT services. The new ISO/IEC 20000 standard summarizes the old British standard BS15000 and the IT Infrastructure Library (ITIL) recommendations. The division of requirements follows the ITIL structure.

The ITIL elements are divided into service delivery and service support with the following 

processes:

Service delivery: 

(a) Service-level management;

(b) Financial management;

(c) IT service continuity management;

(d) Availability management;

(e) Capacity management.

NMHSs make use of Information Technology (IT ) equipment to obtain data from the observing Service support:

(a) Change management;

(b) Incident management;

(c) Problem management;

(d) Release management;

(e) Configuration management.

Security management is common to both areas.

All these require that:

(a) The processes be adapted to the NMHS’s organization;

(b) Particular attention be paid to user support.

Incident and problem management are normally covered by the implementation of a user help desk.

Special attention has been placed on the change management process, a process in quality control that keeps track of all changes made throughout the duration of a project, aiming to ensure that  all changes are assessed, approved, implemented and reviewed in a controlled manner.

In order to achieve these objectives, it is to be expected that the organization: 

(i) has established a quality management system that is suitable for its products and 

 processes; 

(ii) analyzes and understands customer needs and expectations, as well as the 

 relevant statutory and regulatory requirements related to its products; 

(iii) ensures that product characteristics have been specified in order to meet 

 customer and statutory/regulatory requirements; 

(iv) has determined and is managing the processes needed to achieve the expected 

 outcomes (conforming products and enhanced customer satisfaction); 

(v) has ensured the availability of resources necessary to support the operation and 

 monitoring of these processes; 

(vi) monitors and controls the defined product characteristics; 

(vii) aims to prevent nonconformities, and has systematic improvement processes in 

 place to: 



a. Correct any nonconformities that do occur (including product nonconformities that are detected after delivery); 



b. Analyze the cause of nonconformities and take corrective action to avoid their recurrence ;



c. Address customer complaints;

(viii) has implemented an effective internal audit and management review process; and 

 is monitoring, measuring and continually improving the effectiveness of its 

 quality management system. 

2.6.8 Documentation
- Clause 4.2.4 Control of records 

- Clause 8.2.2 Internal audit 

- Clause 8.3 Control of nonconforming product 

- Clause 8.5.2 Corrective action 

- Clause 8.5.3 Preventive action 

...

3. COMMON ATTRIBUTES SPECIFIC TO THE SURFACE-BASED SUB-SYSTEM OF WIGOS
3.6 Quality 
Management 
3.6.1 WMO Quality Management Framework 
3.6.2 Development and Implementation of Quality Management Systems
3.6.2.1 Performance Monitoring
 and Continuous Improvement
3.6.2.2 Management of Change 
– need a cross reference to 2.4.5
3.6.3 Documentation
DLockett:


This is an extract from EC-64 Report (p. 29), that could be useful for WIGOS sections of TR on QM:





"(c)     WIS AND WIGOS:





An effective QMS will be an essential WIGOS component, to meet the quality requirements and


expectations of data users. ... 


WIGOS quality management will strive for compliance of


all components of WIGOS with international standards, such as ISO 9001:2008, and ISO 17025


where appropriate. Compliance with international standards will be encouraged for all quality


assurance (QA) procedures applied by Members to their national WIGOS observing components


based on the standards and best practices described in the Regulatory Materials, such as the


WIGOS Manual;"


Pierre BESSEMOULIN:


"Observing Systems Capability Analysis and Review Tool " at the OSCAR website.





Maybe we coul add a footnote stating that the OSCAR database is the official repository of requirements for observation of physical variables in support of WMO Programmes and Co-sponsored Programmes, and is the foundation of the Rolling Requirements Review (RRR) process.





Should we add the Statements of Guidance (SOG) for each of the application area considered?





DLockett:


Add a reference to a section above?


DLockett:


This does not currently exist. We have the IP for Ev. of the GOS (EGOS-IP). May need to generalise: ...through WMO recommended or facilitated planning processes? Or refer to EGOS-IP


DLockett:


Pierre: 





The accreditation procedure consists of assessments by an expert panel (external to the organization), which includes representative(s) from an independent certifying agency.


ISO notes that certification "refers to the issuing of written assurance (the certificate) by an independent external body that it has audited a management system and verified that it conforms to the requirements specified in the standard".


WMO does not require (but strongly recommends!) compliance with ISO 9000.


However, compliance requirements for some systems are mandatory, e.g. :


i) The implementation of the World Area Forecast System (WAFS) jointly with ICAO (see WMO 1001: Guide to the Quality Management System for the Provision of Meteorological Service for International Air Navigation; also ICAO 9873), and Amendment 75 to ICAO Annex 3 which introduced, as a Standard, the requirement to each ICAO Contracting State/WMO Member to establish and implement a quality system, which became applicable on 15 November 2012;


ii) According to the Single European Sky (SES) regulations, the providers of the meteorological services to air navigation in the European Union have to be SES certified by a national Supervisory Authority as being compliant with the Single Sky regulations;


iii) the reference testing and calibration laboratories (see CIMO Guide, WMO No. 8, $ 1.4 Accreditation of laboratories, pp II.1.8- III.1.9; and ISO/IeC 17025: General requirements for the competence of testing and calibration laboratories


DLockett:


Does this refer to Regional Instrument Centres?


DLockett:


Suggest that this section should refer to and build on the Guide for Implementation of a QMS: http://www.wmo.int/pages/prog/amp/aemp/documents/QM_Guide_NMHSs_V10.pdf





Some high-level elements of the CIMO Guide Chap. III can be extracted here - I would expect that, to a large extent, we can copy and paste. I think that the sections 1.2 up to 1.2.6 could probably be incorporated as an Appendix to the whole section on WIGOS and referenced here.


DLockett:


Can we define and use this generic term?


DLockett:


Rewording of statement from the QM Guide pge 16.


Pierre BESSEMOULIN:


should read " ...manual, human..." (comma missing); I wonder whether "automated machine controlled" is not a pleonasm


Pierre BESSEMOULIN:


maybe we could include and expand item 12 in this very important "network" aspect


DLockett:


These are taken from the section on roles above and have been expanded.


DLockett:


There should be a section that deals specifically with the issue of the quality control requirements for data before international distribution.





For GOS, this may come from or refer to the Manual on the GDPFS.





It should reference other Component System manuals with respect to this aspect of QA.


Pierre BESSEMOULIN:


not covered; I would prefer that we mention explicitly this issue here, with a possible reference to 2.3.4





DLockett:


This will be covered in 2.6.8. We could make a brief statement referring to that section?


Pierre BESSEMOULIN:


can be addressed in 2.6.6.4 Quality improvement


DLockett:


I believe that these do not pertain to QC and should be addressed in sections below.


DLockett:


Pge 24 QM Guide: Requirement to have a QM Manual.


DLockett:


From WebEx 15/4/13:





Discussed content of 2.4.5 (Change Management) - DL suggested that the scope of this section should be about whole-of-system Change Management and then focus on the aspects of change to be regulated for WIGOS:





1) Planning for change (link to EGOP-IP and chapter 2 here?)


2) Requirements for siting and site configuration changes


3) Notification of change


4) Documentation of change





Section in QM on Change Management should then focus most on those aspects of change that might affect quality in particular.


Miroslav:





Please note that DSG suggested that experience gained in THORPEX  Project should be used in the development of QM procedures. In this regard, you may wish to contact Deon for details


DLockett:


Of relevance here is the part of the Guide on the GDPFS on NWP data monitoring. See: Currently requirements for observational data monitoring are defined in the Manual on the GDPFS, Part II, Attachment II.9, Procedures and Formats for the Exchange of Monitoring. This is being updated and rewritten and will likely be shifted to the Guide on the GOS but might be referred to here or in the QM section on the GOS in general terms.


Pierre BESSEMOULIN:


Deserve clarification on which change.  Does it really complement 2.4.5 ?





