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Abstract:

CIMO-XIII and CIMO Management Group requested to strengthen further the services of the Regional Instrument Centres (RICs), especially those in developing countries. In this regard, RICs has been evaluated against the Terms Of Reference. A brief review is shown. It became clear that all RICs did not achieve the same level and that only a few of the RICs had traceability to a recognized international standard. 

Finally some proposals for their further strengthening are developed.

Résumé :

La 13ème session de la CIMO et le Management Group demandèrent un renforcement des fonctions des Centres Régionaux d’Instrumentation, en particulier ceux présents dans les pays en voie de développement. Dans ce but, les CRI ont été évalués selon les Termes de Référence. Un bref aperçu est présenté. Il est clair que tous les CRI n’ont pas atteint le même niveau et que seuls certains d’entre eux garantissent une traçabilité de leurs références aux étalons internationaux.

Enfin des propositions pour le renforcement de leur possibilités sont développées.

1. Background

The general terms of reference of Regional Instrument Centres, as recommended by CIMO-IX in 1985, represent the basis for the specific terms of reference refined and approved by the Regional Associations concerned for the RICs established within their field of responsibility.

The following Regional Instrument Centres have been designated by the Regional Associations concerned:

Algiers (Algeria), Cairo (Egypt), Nairobi (Kenya), and Gaborone (Botswana)
RA I

Beijing (China) and Tsukuba (Japan)
RA II

Buenos Aires (Argentina)
RA III

Georgetown (Barbados), San-Jose (Costa Rica), and United States
RA IV

Manila (Philippines) and Melbourne (Australia)
RA V

Bratislava (Slovakia), Ljubljana(Slovenia) and Trappes (France)
RA VI

These Regional Instrument Centres are designated to carry out the following functions:

(a)
To keep a set of meteorological standard instruments linked with recognized international or national standards and to log their performance and elements of comparison;

(b)
To assist Members of the Region in calibrating their national standard meteorological instruments or in comparing them with the standard instruments mentioned in (c) below and to keep the Members of the Region and the WMO Secretariat informed on the available standard instruments;

(c)
To be prepared to certify the instruments' conformity with the standards with reference to WMO recommendations;

(d)
To organize instrument evaluations and comparisons, following standard methods;

(e)
To advise Members of the Region concerned on their enquiries regarding instrument performance and the availability of relevant guidance material;

(f)
To assist WMO in organizing regional symposia, seminars or workshops on the maintenance, calibration and comparison of meteorological instruments by providing laboratory and field installations, as well as assistance with regard to demonstration equipment and expert advice;

(g)
To keep a library of books and periodicals on instrument theory and practices;

(h)
To cooperate with other Regional Instrument Centers to provide standardization of meteorological instruments

The existing Terms of Reference have been organized to perform the evaluation. The levels are organized in terms of increasing difficulty:

· Level 1 called Basic level is absolute minimum working level; TOR a) and g) are satisfied

· Level 2 called Promotion Level; c) is also satisfied

· Level 3 called Standard Level; b) and e) are satisfied

· Level 4 called Extended Level; d) and f) are completed

· Level 5 called Certified Level: The RIC or the laboratory or the organization is certified or accredited by an external organization against ISO normalization (ISO 9001 or ISO 17 025)

Those criteria was established to the evaluation of RIC and especially for developing countries. They are classified by level, but most of the time, each level is not completely cleared but only partly. 

A questionnaire based on these levels has been filled by each RIC. For developped countries, the questionnaire was sent by email, for developping countries, the questionnaire was filled during the visit or nearly after.

2. 
Evaluations

Coming from the visit or questionnaires, evalution has been computed center by center. The levels achieved by Region are summurized in the following table:

	Region
	Number of RIC
	Level obtained
	Level achievable
	Observations

	I
	4
	1 or 2
	4
	Some needs a lot of new equipment

	II
	2
	3 or 4
	4
	

	III
	1
	1
	5
	Traceability needed

	IV
	3
	1, 3 or 5
	4 or 5
	Diversity of the region

	V
	2
	2 and 5
	
	Diversity of the region

	VI
	3
	5
	
	All are accreditated


The purpose is not to compare RIC together but to strengthen them. So the table is only here to show that levels are totally correlated to the country background. 

We may said that most of RIC in developping countries has old apparatus and sometime not maintained due to different factors such as lack of knowledge, lack of spare parts, documentation not established in the native language and so on. 

During these evaluations it became clear that only a few of the Centres had traceability to a recognized international standard due to the low level of national metrology but also due to the lack of training and knowledge.

These visits also shown that it is a turning point between mechanical and electronic devices. And that calibration methods and systems are generally not adapted to these new equipements.

It was also shown that methods and instruments in use are very different from a country to another. The final report has been presented during a CIMO Expert Team on Regional Instrument Centers, Quality Management Systems and Commercial Instrument Initiatives. [1]

3. Proposals for strengthening
Quality management should be used as a tool to improve capabilities and functions. The Certification or accreditation process is based on main points such as:

· laboratory

· apparatus

· operator

· method

· policy

· quality

These points should be adapted to RIC and recommended to RIC.

3.1. Laboratory

An RIC must have the necessary facilities and laboratory equipment to perform the functions necessary for the calibration of meteorological and related environmental instruments. To avoid problems due to environment, it is clear that the laboratory should be protected from direct solar radiation and in some cases, stabilized temperature should be provided. Dust, fume, smoke should also be prohibited. The infrastructure should be adapted to the capabilities and maintained. That is including building, workspace, hardware, software utility equipment and support service needed.

3.2. 
Apparatus

An RIC must maintain a set of meteorological standard instruments and establish traceability of its own measurement standards and measuring instruments to the SI. The systems should be adapted to uncertainty needed, instruments to be calibrated. As it is said previously, both electronic and manual devices are cohabiting, standards and generators must deal with these differences. A first review of calibration devices acceptable for Metrology Laboratory is presented in a joined paper [2].

3.3. Staff

An RIC must have qualified managerial and technical staff with necessary experience in fulfilling its functions. Both head and feet are needed. 

3.4. Method

 An RIC must develop their individual technical procedures for calibration of meteorological and related environmental instruments using calibration equipment employed by the RIC. It is not necessary to develop its own technical revolutionary method but classical method should be clearly adapted by the staff to the apparatus.

3.5. Policy

The management of the Meteorological department should be engaged in the purpose of RIC. This imply that a politic letter must be written by the management, sent to WMO and communicate to the staff and the customers. To be assisted, members should be aware of RIC’ capabilities, so more communication with WMO and Members of the Region are recommended. In the other hand, the customer’s requirement should be determined and expressed. So meetings are organized between RIC and customers.

3.6. Cooperation

Metrology is based on comparisons and an RIC must participate in, or organize inter-laboratory comparisons of standard calibration instruments and methods

3.7. Quality

Quality is used as an improvement factor and so an RIC must, as far as possible, apply international standards applicable for calibration laboratories, such as ISO 9001 [3]  or ISO 17025 [4]. And a recognized authority must assess an RIC, at least every five years, to verify their capabilities and performance. This authority could be a national accreditation or certification body or a WMO expert.

4. Conclusion

It is clear that only a few of the RICs visited had traceability to a recognized international standard and that uncertainty of calibration was not established by many RICs.  It was also clear that there is a need for the establishment of standard calibration procedures to minimize differences in calibration procedures between RICs. 

· Qualification procedure could be based on a two level structure of the RICs. The first level establishes the basic capabilities for an RIC, and second, the full capabilities. This would allow the RICs established in developing countries to continuously evolve to a fully functional RIC. The establishment of a new RIC can only be done following the evaluation of the capabilities of the candidate by the respective Regional Association. 

· 
Specialization of the RICs in a Region. This would allow one RIC to be specialized in calibration of e.g., temperature measuring instruments and another in humidity or pressure. This should also allow for better utilization of resources and capabilities within a Region in the best interest of the RICs.

· Traceability of calibration to recognized international standards is a precondition for the traceability of measurements to International System of Units (SI) standards. If no national laboratory is available, it is possible to go to another country, to use RIC, and so on.

· Quality control and quality assurance. These would require the RIC to develop a calibration laboratory guide, thus defining the quality assurance and technical procedure for calibration of meteorological and related environmental instruments using calibration equipment within the respective RIC.

· International standards, such as ISO 9001:2000 or ISO 17025, applied for calibration laboratories.  This would require RICs to follow the agreed practices for calibration laboratories, including inter-laboratory comparison.

· Regular assessment to monitor capabilities of the RICs. This would require the respective Regional Association to prepare an implementation plan for non-performing RIC to comply with the TOR and to take corrective measures. A review of the RICs should be done at each Regional Association session. This assessment is necessarily done by an external body (certification or accreditation body, WMO…)

Quality should be implemented in RIC and used as a tool of improvement.
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