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Abstract 

 
This document presents a short review of the present state of discussion on Quality 
Management (QM) in WMO, and summarizes the experiences and conclusions 
presented at the WMO QM Workshop held in Kuala Lumpur, October 2004.  Aspects of 
assistance required by Members are also discussed and some of the next steps to be 
taken are identified. 
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1. Basic Decisions and Rationale 
 
1.1 The need to introduce Quality Management (QM) in a systematic manner has been 
recognized by WMO Members and programme officers since long and is reflected in many global 
and regional standards, namely those established by the regulatory documents of WMO (i.e. 
Technical Regulations, Manuals) and by many publications issued under the WMO scientific and 
technical programmes in the form of Guides. Since ISO established a standard procedure on the 
introduction of QM Systems which is internationally accepted, Members found it useful to establish 
QM as an integral part of their policy and as an element of their core processes and other activities 
relating to management, support functions and production. Several NMHSs successfully went 
through the process of ISO certification by accredited organizations with a view to improving their 
competitiveness and meeting national policy objectives.  ICAO recommends implementation of a 
QMS according to ISO 9001 for services provided to civil aviation. 
 
1.2 The survey conducted by WMO (John Zillman, 2003) on the ‘Role and Operation of 
NMHSs’ has clearly shown that despite the intense cooperation under the international 
programmes there is considerable competition among NMHSs in many of their activities and 
functions on global, regional and even national level. In particular, NMHSs have to defend their 
national role as competent authority (and their funding basis) as they are increasingly exposed to 
commercial competition. In this environment the quality of processes and systematic improvement 
of output products are of critical importance so that customers and funding authorities can be, and 
remain, convinced of the competence and efficiency of NMHSs in the provision of meteorological 
services and products. 
 
1.3 Congress (see Res. 27 (Cg-XIV)) and EC, therefore, decided that a WMO QM framework 
be developed and introduced for the scientific and technical programmes. The presidents of the 
technical commissions, in their responsibility for most of these programmes, were tasked to jointly 
take appropriate steps to revise their programme documents and publications to reflect QM 
principles and eliminate any existing inconsistencies with regard to QM practises. EC-LVI 
established an Inter-Commission Task Team (see Res. 8 (EC-LVI)) to promote the development of 
the WMO QM Framework (QMF) and define relevant standards and regulations as necessary. The 
ICTT/QM is invited to report annually to EC. 
 
 
2. QM Activities of WMO 
 
2.1 In preparation of the QM related activities of the WMO programme bodies and the 
ICTT/QM, the Secretary- General has conducted a survey among Members on their actions and 
plans relating to the introduction of QM Systems on the level of NMHSs to which many Members 
responded positively. The results were presented to EC-LVI which show that most NMHSs have 
firm plans to establish QM Systems, several have already obtained certification in accordance with 
ISO standards, and others are preparing to follow within the next few years. The survey also 
provided valuable information on the rationale for establishing QM as an element of NMHS policy, 
and on the requirements for assistance by WMO. 
 
2.2 As a further step, the Secretary-General organized a QM workshop, which was held in 
October 2004 in Kuala Lumpur (Malaysia) under the chairmanship of Mr Chow Kok Kee, 
Permanent Representative of Malaysia with WMO, who was designated by EC chairman of the 
ICTT/QM. The participants were experts from NMHSs who had introduced QM Systems and 
representatives of CAeM, CBS and CIMIO. The workshop reviewed the experiences of NMHSs 
with the introduction of QM Systems including ISO certification and developed recommendations 
for the publication of case studies and guidance material for use of NMHSs who plan the 
implementation of QM. It also considered further steps towards a WMO QM Framework to be 
established under the scientific and technical programmes of the Organization.  
 



 

Some Considerations about a QMF for WMO - Page 3 of 7 
 

3. Experiences of Members with QM Systems 
 
3.1 At the Kuala Lumpur QM Workshop, experts from four NMHSs certified in accordance with 
ISO standards, gave presentations on their experience gained with the QM Systems including 
information on related costs and resource requirements. Some of these NMHSs have already 
reached the state of re-certification that normally takes place in a 3-year cycle.  The following 
experiences and key conclusions were reported at the Workshop: 
 
 
! For the introduction of QM Systems and subsequent certification, most NMHSs had made 

substantial efforts in terms of expert time and money. There was a general feeling that the 
investments made were worthwhile. 

 
! The survey mentioned in paragraph 2.1 above, showed a wide range of figures regarding 

the direct cost of ISO certification, which were not very conclusive. The cost of external 
assistance and audits also showed a wide variance. It is difficult to define a typical cost 
figure given the differences between NMHS functions, processes and organization. 

  
! The introduction of QM affected the NMHS as a whole, even if only one sector of the 

Service was certified, e.g., services to civil aviation or public weather services. It is 
therefore important that QM is included in the NMHS policy and supported by the full 
commitment of the top management. 

 
! A central feature of QM was the definition and description of processes. Most NMHSs 

defined three main categories of processes, namely production, support and management. 
The QM Workshop considered a simplified schematic matrix developed by the DWD 
(Germany), which was recommended as a useful tool for clarifying the main processes and 
operational activities of a NMHS (see Figure). Given the high degree of abstraction of the 
process matrix, each NMHS would have to elaborate in some detail the processes 
performed under its own responsibility and the interactions with external partners, 
customers etc. 

 
! The QM led to fundamental improvements of all processes in the NMHSs and reflects 

positively on the image and policy of a NMHS.  It made internal processes transparent and 
complex interactions accessible to sectorial improvements. The management and co-
operation within the NMHSs at all levels became, in general, more efficient. In particular, 
top managers were better informed of the effects of their decisions. 

 
! It was realized that QM deals with the role of the staff in performing the different processes.  

Emphasis was put on the staff functions such as constructing computer programmes, 
producing forecasts and warnings, delivering services to the customers, or managing 
processes at various levels. 

 
! The reports from the NMHSs indicated that introduction of QM, and in particular the 

process descriptions, contributed substantially to the improvement of the transparency of 
internal work mechanisms, the internal communication and management of the NMHS at all 
levels. 

 
3.2 The main categories of processes in a NMHS can be described as: 
 

Production Processes including  
o Observations and data management 
o Weather forecasting and warning services 
o Consulting and product delivery 
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o Climate related services 
o International activities 

 
Support Processes, including research and basic infrastructures 

o Technical systems (installation, maintenance, support, development) 
o Development (methodology, software, research, implementation) 
o Resource management (steering and control, finance, staff, procurement) 

 
Management Processes 

o Management of the NMHS 
o Internal Communication 
o System Control (including audits and reviews) 
o Quality Improvement 

 
3.3 The way the basic charter and the organization of a NMHS are reflected and the amount of 
detail given in the process description are up to the Member concerned.  For the purpose of the 
QM Manual, description of the processes under the above three main categories would be 
sufficient in most cases. The internal QM documentation in each NMHS, would, however, contain 
much more detail that would be needed to adequately describe the processes of production, 
support and management, and to support a course of continuous improvement.  Such details 
would, inter alia, include: 
 

- the core functions of a process 
- the results and output products 
- the users/customers 
- the legal basis and underlying rules and regulations. 

 
3.4 Some NMHSs developed templates for process descriptions using the above criteria to 
provide an overview of the processes and assist in understanding the complexity of interactions 
between the internal units responsible for different parts of a process and the interface to external 
partners and customers, where appropriate. Selected national QM Manuals, collected as case 
studies in this CD-ROM publication, give samples of the basic documents used by NMHSs and 
allow some degree of comparison between them.  Within the WMO QMF, more work would be 
needed to develop model or templates, which describe, for example, the process of observation 
generation with input from all programmes concerned. Such a document should recognize data 
requirements as well as quality control aspects and serve as tool for use by a NMHS in introducing 
a QM System and, at the same time, as a reference for the WMO programme bodies concerned. 
 
 
4.  QM Requirements of the WMO Programmes 
 
4.1  The need for QM is basically rooted in a common interest of the NMHSs to improve their 
products and services by continuously optimising their processes and operational procedures and 
functions. A similar interest to raise the quality of output products under the WMO Programmes on 
the global and regional scales exists in the meteorological and hydrological community as a whole, 
because the NMHSs depend on the high quality of each other’s observations and products in 
fulfilling their national and international responsibilities. 
 
4.2  The expectations the WMO Programme put to WMO QMF include: 

- generation of high-quality basic data; 
- provision of state-of-the-art products to NMHSs and end-users; 
- provision of guidance and assistance to NMHSs on QM; 
- a framework to serve the QM needs of all scientific and technical programmes. 
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5. The WMO QM Framework (QMF) 
 
5.1 Whilst the first two requirements have to be met by the operational processes mainly under 
the responsibility of the WMO Members’ NMHSs, the creation of a QM Framework is a task for the 
WMO Programmes, e.g. those represented by the Technical Commissions. WMO Programmes 
have since long addressed quality issues in regulatory documents, manuals and guides under their 
relevant terms of reference. These efforts will now be combined by the WMO QM Framework and 
serve as a platform for joint co-ordinated action.  
 
5.2 The main objectives of the QMF are 

- review of existing Technical Regulations, Manuals and Guides with respect to the 
inclusion of QM procedures and practices and elimination of any inconsistencies 
(cross-programme activity); 

- assistance to NMHSs in establishing national QM Systems; 
- monitoring of the QM functions under each programme on a global scale and  
- regular feed-back to the WMO constituent bodies. 

 
5.3 Similar to the establishment of a QM policy by the NMHSs as an integral part of their basic 
charter, WMO should proceed in establishing QMF as an activity cutting across all its scientific and 
technical programmes by defining a common framework under which QM systems could be 
introduced by all NMHSs on the basis of revised programme publications containing a set of rules 
and regulations on the control and assurance of quality of meteorological and hydrological 
products and services. 
 
5.4 The WMO QMF will contribute to improving the scientific and technical programmes that 
are interlinked in many ways and rely upon each other (e.g. data quality is important for weather 
forecasting and warning services as well as for climate services and also for many meteorological 
and hydrological applications). The WMO QMF is also a critical element of international co-
operation within the meteorological and hydrological community as a whole.  In this connection it is 
important to recall that a WMO QMF does not imply that NMHSs must be certified in accordance 
with ISO standards. 
 
5.5 Congress and EC have paved the way to establishing the WMO QMF by the instructions 
given to the presidents of technical commissions to proceed with the revision of the programme 
publications under QM aspects. First steps have been initiated (e.g. guidance on QM for Public 
Weather Services and for Aeronautical Meteorology) and other studies will follow, e.g. the one 
concerning the data generation process which require close co-operation of QM experts of all 
programmes.  
 
 
6. Assistance Required by NMHSs 
 
6.1  In response to the WMO survey on QM, many Members have indicated that they would 
require assistance for the introduction of QM Systems in the form of: 

o Guidance and training support 
o Financial support, e.g. to cover the cost of ISO certification 
o Expert support for the implementation of a QM System in their NMHS 

 
6.2 Regarding guidance, the publication of QM case studies and existing QM manuals will help 
NMHSs in the process of establishing their own QM policy and QM system. More guidance will 
become available as the WMO programme bodies are expanding their regulations and manuals to 
include provisions for QM. It is expected that WMO would plan training courses for QM managers. 
 
6.3 In case of NMHSs who go for ISO certification, external contractors will have to come in to 
assist in the preparation of the implementation of the QM system in collaboration with the NMHS 
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concerned and lead through the audits until the certificate is awarded. Experience shows that 
NMHSs have spent in some cases substantial amounts of money to contract external help as part 
of a learning process. The WMO QMF should aim at keeping the cost of external contractors to a 
minimum. 
 
6.4 One additional way of achieving capacity building in QMS would be through the ISO 
Developing Countries Programme (DEVCO), which supports such activities as training, 
publications, sponsorship and technical advice. 
 
 
7. Next Steps to be Taken 
 
7.1 The establishment of a WMO QM Framework adds an element to the scientific and 
technical programmes, which already exists in its rudimentary stages, but is now recognized as a 
common goal of cross-programme co-operation. This goal should be reachable within reasonable 
time, provided the programme bodies perform the tasks identified by EC without delay, develop the 
necessary procedural basis for QM, and agree on a systematic QM monitoring mechanism. 
 
7.2 The WMO Secretariat has clearly recognized QM as an important cross-programme 
activity. Like in the NMHSs, who have established QM as a top management responsibility and 
commitment, the Secretariat would also have to designate a QM coordination team to cover  
manage all aspects of the QMF of the scientific and technical programmes of WMO. 
 
7.3 As a cross-programme activity of common interest and of relevance to all Members, the 
QMF would need solid funding basis to raise the quality of output products under the WMO 
Programmes on the global and regional scales, which the EC has so far not be able to provide. It is 
necessary that adequate funds are identified to cover the implementation of QMF activities, 
including related capacity building and technical publications. 
 
 
8. Conclusion 
 
The experience gained with the implementation of QM systems and certification in accordance with 
ISO standards clearly showed that a systematic application to the WMO scientific and technical 
programmes has a great potential for improving the efficiency of the organization of the NMHSs. 
The introduction of QM principles and the creation of a QM framework is therefore becoming a 
policy element of the international co-operation in meteorology and hydrology. Apart from the 
benefits NMHSs, or individual programmes, may gain from QM systems, WMO through the 
creation of a QM framework will improve the efficiency of its programmes and thereby foster 
international collaboration in meteorology and hydrology on all scales. 
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