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Summary 

 Based on the results of a WMO questionnaire on the introduction of Quality 
Management QM in NMSs and available QM documents provided by several certified 
NMSs, this document provides an overview of the requirements and options for the 
introduction of QMS on the level of NMSs and WMO Programmes. Proposals for the 
preparation of generic QM documentation and possible implementation support to 
Members are made.  
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1. INTRODUCTION 

The discussions in WMO bodies concerning the introduction of Quality Management Systems 
(QMS) showed a considerable divergence of views in regard to the advantages versus the costs of 
an organized approach to QM in the NMSs and under the various WMO Programmes. In view of 
the ICAO recommendation to its contracting states to certify the meteorological services for civil 
aviation in accordance with the ISO standards, i.e. ISO 9001:2000, which has a substantial impact 
on the main source of funding for many NMSs, questions were raised  
 
! to which extent other parts of NMS activities could benefit from certification of their 

QM Systems; 
 
! whether the costs of certification could be justified by the operational and financial 

gains; and  
 
! whether the efforts and resources required in each NMS would not overstress their 

capabilities. 
 
Cg and EC concluded that an organized approach to the introduction of QMS in NMSs and in 
general terms to the WMO Programmes merits further attention. EC-LV therefore established the 
ITT on QM with the task to report on the issue of QM to the next session of EC. The Secretariat 
has taken the initiative to assess the present state and plans by Members to introduce QMS and 
obtain certification of their systems either fully or for parts of their NMS functions (e.g. for the 
provision of Met. Services to Aviation). The evaluation of a questionnaire on this subject showed: 
 

Of 61 Members who responded, 
12 are certified in accordance with ISO standards. 
32 Members have started the introduction of QMS and  
21 intend to do so a soon as possible. 
only 8 Members indicated that at present they have no intention to introduce QMS.  
42 Members requested technical assistance and implementation support. 

 
The Secretariat subsequently arranged for the workshop on QM (Kuala Lumpur, 26-29 October 
2004) in which the Members are invited to present their experiences with the introduction of QMS 
in their NMSs, discuss the need and types of guidance by WMO in this respect and to make 
recommendations for further activities to be undertaken under the various WMO programmes. 
 
 
2. AVAILABLE QM DOCUMENTS 

The assessment of the present state of introduction of QMS in the NMSs is based on QMS 
manuals provided by Austria, Brazil, Germany, Hong Kong China, Hungary, New Zealand, 
Singapore and Sweden. The QMS documents are prepared in the native languages for the 
purpose of obtaining ISO certification through an authorized external contractor. In the interest of 
providing case studies some of the material was translated into English. 
 
 
3. REQUIREMENTS 

3.1 Requirements of Members 
 
The WMO questionnaire on QMS shows a great majority of Members wishing to systematically 
improve their products and services and intend to establish a QMS for this purpose. Some also 
indicated that they follow the ICAO recommendation to certify the aeronautical meteorological 
services and/or their government urges them to get certified in accordance with ISO standards. 
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For the last decade or longer there is a marked tendency for many NMSs to change from the role 
of a government agency into business organizations earning money from selling their 
meteorological products and services. As a consequence of this trend, modern business concepts 
were applied which included the introduction of QMS. At the same time, competition between the 
commercial branches of the NMSs and private providers of meteorological services arose and the 
NMSs became competitors on a swiftly developing market dealing with meteorological products. In 
this environment, the introduction of QMS can be seen as a useful tool to increase visibility and 
competitiveness of an NMS, nationally and internationally, not to mention the need to affirm the 
NMS role as the competent authority in meteorology on the national scale. 
 
The developments described above have led in many NMSs to substantial changes in regard to 
their legal foundations, mission statements, organizational profiles, basic charters and operational 
functions. WMO has started a process of re-thinking by assessing the role and responsibilities of 
NMSs (Reference J. Zillmann, February 2003). It became evident that NMSs had to redefine their 
functions and responsibilities to the extent of changing internal organizational structures and re-
arranging their operational processes with a view to realizing improvements at all levels, and above 
all increasing their cost efficiency. In a time of budget limitations this meant primarily improvement 
of NMS output products and services while operating at lower costs. Hence the trend towards more 
automation (e.g. observing systems), higher degree of IT-applications including advanced 
technologies for communications, data processing, data management and archiving services. 
Obviously, this requires qualified staff and suitable control mechanisms to ensure that the quality of 
the output is maintained and possibly improved. 
 
Example: The automation of observing systems can replace observers, provided that the data 
generation is monitored and controlled centrally and the logistics is in place which provides prompt 
repair in case outages. 
 
The experience of NMSs who have implemented automation projects tells us that the success of 
such projects is critically depending on a systematic approach which applies the concept of 
modern project management, recognizes the requirements of users as well as the need for suitable 
system support and operational control, and follows the QM concept of establishing the 
mechanisms for continuous improvements. The WMO experience gained in many TCO projects 
also provide ample evidence in this respect. 
 
3.2 Requirements of WMO Programmes 
 
The Technical Commissions of WMO have considered the introduction of QMS as a tool of 
systematically improving the output of their programmes and concluded that a common WMO 
approach would promise large benefits for their activities. The 200x meeting of the presidents of 
Technical Commissions recommended that WMO should design a framework for QM which each 
of the Programmes could use and fill with suitable QMS activities, e.g. the addition of a QM part to 
their manuals and guides, the offer of implementation support to Members, etc. 
 
Since then, CBS and CIMO are promoting the introduction of QMS in order to improve the quality 
of meteorological data, CAeM is following the ICAO recommendation inviting Members to go for 
ISO certification of the meteorological services for aviation, and other Programmes will follow suite.  
 
The benefits of QMS are of particular interest to the central functions of the Programmes, e.g. 

- the operation and products of WMCs and RSMCs of the WWW Programme 
- the operation of specialized data centers under various Programmes 
- the operation of Regional Climate Centres 
- the operation of Regional Instrument Centres established by CIMO 
- the operation of Global Area Forecast Centres under CAeM 
- the operation of Regional Training Centres 
- the operation of centers under the FWIS (Future WMO Information System) 
- etc. 
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Since NMSs and end users are critically dependant on the products and functions provided by the 
various global and regional centres established by the WMO Programmes, not only the 
introduction of QMS but also ISO certification is a logical consequence to be considered. 
 
It is worth noting that international organizations providing operational and research services 
(primarily in the satellite sector, such as EUMETSAT, ESA and NASA) have already obtained ISO 
certification. 
 
3.3 Requirements of users 
 
Up to now, many users of NMSs accepted the assurance that meteorological products and 
services were provided on the basis of best practice and best effort. WMO has the role to define 
the standards and recommended practices in the form of technical regulations and manuals which 
are published as Annexes to the WMO Convention. All Members made great efforts to comply with 
the WMO regulations to the best of their ability. In addition, the quality of meteorological data and 
products exchanged globally and regionally is the subject of various checks performed both by the 
originators and by the users of the data. They revealed that the quality of data and products 
floating in the system leaves room for improvement. In view of the expenses for generating 
meteorological data and products made by each NMS, it appears logical to try and improve the 
output of NMSs by application of a systematic approach to QM. 
 
It is also becoming evident that not only the end users insist on quality improvements, but also the 
NMSs require high quality data and products for their processes.  
 
Example: NWP models are very sensitive to data availability and quality specially from data sparse 
areas. Climate monitoring and the various data centers have a vital interest in using data of the 
best quality available. 
 
In the times of increasing commercial competition customers of NMSs like aviation and media are 
no longer satisfied with a general quality assurance and wish to see QMS implemented. ICAO 
therefore recommended certification in accordance with ISO standards which gives a kind of 
assurance that the certified organization has implemented QMS and applies a relevant set of rules 
to the processes under its responsibility.  
 
4. THE EXPERIENCE OF NMSs 
 
Looking at the QM Manuals provided by the Members who have obtained full or partial certification 
in accordance with ISO standards, it is noted that the introduction of QMS by an NMS has two 
distinct aspects 

o The formal compliance with the ISO 9001 standards and  
o Their direct application to the daily operational processes of a NMS 

 
The first one has to do with the definition of the certified organization or service. It contains the 
profile, charter and image of the organization, a statement of QM policy, the firm commitment to 
implement and apply QMS and its scope and objectives. Most of these elements are part of the 
QM Manual which also describes a set of rules on how QMS processes are documented, audits 
and reviews are conducted, responsible persons and competent authorities are designated etc. 
 
The second aspect relates to the organizational structure and the work flow within an NMS or 
branch of service to be certified. To adequately cover this aspect requires a basic understanding of 
all processes performed by the organization in question, the interaction and communication 
between the units concerned and includes the management and support structures needed for the 
success of the strategic production processes. This part requires a substantial amount of work 
contributed by the NMS or service branch to be certified but it clarifies and documents in some 
detail the way an organization is set up and operates. This exercise has the objective of making 
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processes transparent and showing potentials for improvement as it provides answers to questions 
like 

o What are the major processes to be performed? 
o What are the costs (staff, resources etc.) required for production? 
o What is the legal basis for the activities? 
o What are the user requirements? 
o Where is potential for improvement (cost reduction, staff productivity, management 

efficiency etc.)? 
 
It is apparent that the above criteria cannot be separated, since the definition of a NMS with its 
organizational structures, strategy and policy, etc. requires detailed knowledge of all internal 
processes and functions, and fully assures that the conceptual basis of the NMS is logic and 
contains no discrepant of competing elements. 
 
 
5. OPTIONS 
 
5.1 QMS on the NMS level 
 
NMSs have taken different approaches to QMS. Some started QMS introduction by looking at 
service branches (e.g. aviation services or climatology) others went for certification of the NMS as 
a whole. Once the principle decision was made to introduce QMS, NMSs usually contracted an 
external partner to help with the preparatory work and to assist in obtaining the ISO certification. 
The external partners had also the function of a competent authority providing certification in 
accordance with the ISO standards 9001:2000. 
 
During the phase of defining the role and responsibilities of the NMS and describing the major 
processes (i.e. management, support and production processes) NMSs realized that it is only a 
small step from QMS to formal ISO certification. NMSs consequently decided to bear the additional 
costs for certification through an authorized external auditor to obtain the required document of 
certification which has to be renewed in 3 year intervals.  
 
5.2 QMS on WMO Programme level 
 
The introduction of QMS is primarily considered a tool to improve the operations at NMS level. 
However, the Technical Commissions in their responsibility for WMO scientific and technical 
programmes and potentially the other programme bodies of WMO have an important role in 
aligning their regulatory and advisory documents (manuals and guides), setting the necessary 
standards and recommended practices, and providing implementation support to the introduction 
of QMSs on the NMS level, particularly with regard to improving the quality of the central functions 
of each programme (see 3.2 above).  
 
The WMO Programme bodies are not merely promoting QMS but have to develop the basis and 
framework for and actively support the implementation of QMS as an integral part of the WMO 
Programmes. 
 
From the discussions of the PTC meeting it appears that this responsibility has been recognized 
and joint action under the leadership of CBS is expected. According to the views of EC, priority 
should be given to developing QMS for aeronautical met. Services and for the observing systems. 
Obviously, this has a bearing on the central functions of WWW and a number of other WMO 
Programmes concerned with data generation and forecast services, e.g. the IMOP, the WAFC, 
GCOS, GAW, etc.  
 
The Inter-Commission Task Team on QMF has been established by EC LVI to monitor, review and 
assess, co-ordinate and consolidate relevant activities of the Technical Commissions and report 
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yearly to EC. Within its TORs it can also compile a list of QM requirements of each WMO 
programme as a practical step towards the establishment of a common WMO QMF. 
 
5.3 Certification 
 
Whether ISO certification is required or not is still debated. Some Members think it necessary and 
logic, others hesitate to accept ISO standards as existing national or international standards seem 
to serve the same purpose. It was suggested that WMO might consider establishing its own 
certification standards and act as the competent authority independent of the ISO or as an 
executing agency within the ISO framework. These options would require that WMO as an 
international organization would go for internationally accepted competence and develop 
appropriate capabilities to perform the role as a certifying authority. 
 
The decision on these options should consider 

- The question of international acceptance and 
- The need to develop appropriate operational capabilities in the Secretariat. 

 
Both criteria have little chance to be met within a reasonable time frame and at no cost. 
 
This would leave only two options for NMSs, namely 

- Implementation of QMS and certification in accordance with ISO standards 
- Implementation of QMS without ISO certification. 

A third and trivial option, non implementation of QMS, would contradict the relevant decisions 
already taken by the WMO constituent bodies. 
 
 
6. IMPLEMENTATION SUPPORT AND ASSISTANCE 
 
The questionnaire has shown that there is a substantial number of NMSs requiring assistance for 
the implementation of QMS. EC has therefore invited the ITC/QM to propose implementation 
support measures to help in particular developing countries with the establishment of QMS in their 
NMS.  
 
From the experience of NMSs certified in accordance with ISO standards we know that in all cases 
an external contractor was involved. The  costs for the external help covered a wide range which 
led to questions on how the responses had to be interpreted. 
 
The assistance required by Members from WMO mentioned specifically 
 

• financial assistance 
• education and training 
• provision of guidance and regulatory material, including case studies 
• help in preparing the required documentation etc.  

 
As each NMS has its own organizational structure which has grown over the years as a function of 
its user requirements and basic national commitments, it is not possible to advise a standard 
model for the QMS for ready implementation. There will always be different ways of organizing the 
NMS processes (i.e. management-, support- and production processes) which need to be 
individually described and linked to each other. However, WMO can assist in the preparation of 
QM documentation by providing case studies on the basis of documentation contributed by already 
certified NMSs. 
 
The workshop may wish to consider whether it is useful to develop generic process descriptions 
and QM documentation on the grounds that the major processes to be performed by an NMS have 
many common features and may need only minor adjustments to fit the individual NMS.  

 


