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Abstract:

The RICs in Africa should be the most efficient mean to insure observed data of high quality as they were created to control the instruments standardization as well as the traceability of the measures. This role influences on the whole value chain of the meteorological products. However, these organisms, in their present state, don't permit to play this role as required, seen the weakness of their means and the difficulties in relation with the maintenance and the transfer of the standards,

The improvement of the climatic and meteorological data quality of the African GCOS and NMHS observing networks would strongly benefit from a stronger engagement of the Regional Instrumentation Centers (RICs) that plays the role of link between the local measurement instruments and the international standards. To really assume this role, these centers must have appropriate financial and human resources.  

The paper present the Moroccan initiative witch consist on a traceability project that aim, mainly, the strengthening of RIC human and material capacities as a first step to achieve the calibration of the GCOS Surface observing Network in Africa (GSN-Africa). 

The project will involve all RICs of AR-I in terms of standards, quality management, calibration equipments and procedures, and human resources training.

The project will be achieved over four stages dealing with coordination and preparation, training and sensitization, strengthening of the RICs capacities and finally the conduct of laboratory or on site calibration and control operations of GSN equipments.

1. Introduction:

The meteorological and climatic observation data constitute the source of all meteorological services and products. Indeed, they form the basis core for the weather and climate forecasting, alerts to the disasters and extreme phenomena, and also for the studies concerning the climate impacts on the environment and economy. The influence of these data on the socioeconomic development of nations has been demonstrated many times and in several countries. In Africa, the big vulnerability to the natural disasters and to the droughts, as well as the big dependence of the population to the agricultural sectors, the environment, water and health, should make of the observation and the meteorological eve an inescapable tool of help to the resources management, to the prevention of the extreme phenomena and to the decision making concerning the lasting development of the countries. 

The sources of these measures and climatic data are the national networks of observation stations covering the territories of every country in the world. These stations had to insure the role of the permanent view on the weather that guaranties the availability of a representative and reliable data, allowing an efficient exploitation. In spite of this important role, the GCOS network in Africa endures weakness in its geographical density and yield.  

The report of the IRI (conference of ADDIS ABEBA) on the African network underlined the indispensability of an integration of the climate on the lasting development plans, and the existence of a multitude of gaps blemishing the good working of this network. To deal with its functions, and to be able to make of the climate a primordial component of the continent development, it is necessary to have reliable and regular data translating the state of the atmosphere and the evolution of the climate: "Once they will have precise and reliable data on the climate and development, of convincing climatic models and interesting analyses, the persons responsible of the development will have the possibility to make some decisions in all knowledge of reason ". 

2. The Problematic:

The IRI report on the observation network of the GCOS in Africa was about the importance of the climatic data in the development actions. Indeed, the most critical domains for the existence and the prosperity of nations depend on the climate variability. In the countries of the Sahel, for example, 80% of the population depends on the agricultural sector. However, this sector, with the lack of important technical and financial means, remain tributary of the precipitations regularity and quantity, the temperature variability and a lot of other merely meteorological factors. In Ethiopia, the epidemics propagation management by the public health services needs very precise meteorological information for its success, as well as for the management and optimization of water resources becoming more and more rare, or for the extreme phenomena prevention.

However, the capacity of the National Meteorological Services (NMS) doesn't permit, in the majority of the cases, an efficient respond to these needs and demands more and more accentuated. A reinforcement of these services was highly advised by international organisms and meteorological institutions (CIMO, WMO…). This reinforcement can be achieved using two means: a modernization of the instrumental park and data storage and analysis tools, and an improvement of the data quality and traceability via the calibration of all meteorological instruments in comparison with the international metrological chain.  

The first shutter was the object of several projects proposed by the regional groups of the GCOS. However, the quality insurance and the traceability stays, up to day, on the secondary order, even though it has been referred to in nearly all reports and established projects in this context: “According to the results of the questionnaire on the maintenance and instruments calibration that the Secretariat distributed to the Members on May 22, 2006, these last are numerous to not to calibrate the instruments that they use regularly, or to not to follow the international norms of standardization. In the case of the Regional Instrumentation Center RIC, from the 18 Members that answered the questionnaire, 11 noted problems to calibrate the pressure measurement instruments, 15 to calibrate the temperature and humidity measurement instruments and 16 to calibrate the wind, precipitations and radiance measurement instruments."; report of the 14th session of the regional council of the WMO for Africa.  
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The CIMO in its 14th session insisted on the importance of the standardization and the traceability guaranteeing a reliable data: "The commission is agreed that the improvement of the quality and the international compatibility of the data depended strongly on the traceability of the measures in relation to the standards of the international unit system".  

The RIC constitutes the most efficient means to answer these requirements, insofar as they were created to assure a control of the instruments standardization as well as the traceability of the measures. This role influences on the whole value chain of the meteorological products: "the commission estimates that the RIC would contribute considerably to the prevention of the natural disasters and the attenuation of their effects, as well as to the world system of the earth observation systems (GEOSS) ".  

However, these organisms, in their present state, don't permit to ensure this role as required, seen the weakness of their means and the difficulties in relation with the maintenance and the transfer of the standards, from where the interest of the present project.  

3. Justification of the project:

This project aims to improve the NMS means and capabilities of the African states concerning standardization and traceability, to be able to achieve measures of good quality. It will be achieve via the reinforcement of the RIC that is the responsible of the quality and the conformity of the measurement instruments.  

The starting point for the realization of this project is based on the recommendations of the IRI concerning the improvement of the reliability of the observation data, and those of the CIMO concerning the reinforcement of the RIC in standardization and traceability.   

We notes that the IRI advised, in order to fill the gaps identified in the observation network in Africa, to reinforce the NMS as regards to adequate and of good quality measurement facilities, of qualified human resources and of procedures and documentation for a correct use of data.

On its side, the CIMO recommended, in its report of RIC assessment, to improve the capacities of these organisms concerning data traceability, technical measurement and standardization facilities, quality control by audits and inter-comparisons, and also in terms of accreditation and quality certifications: "The CIMO underlined the importance and the interest of the RIC reinforcement, being sensible that an aid should be procured them in four big domains:  

a) Setting up of laboratories and purchase of standardization devices;  

b) Quality Insurance and control;  

c) Training;  

d) Assessment of the RIC.

4. Objectives of the project:

The improvement of the climatic data quality of the African GCOS network cannot be accomplished, as it has been shown previously, without an engagement of the Regional Instrumentations Centers that plays the role of link between the measurement instrument and the international unit system. To really assume this role, these centers must have appropriate financial and human resources.  

Thus, the present project sets four essential objectives:   

1 To reinforce the capacities of the African RIC, from the material and human side, to allow them to accomplish their task of standardization and link the measurement chain to the international units system. These centers endure, currently, several problems in relation to the lack of means (material of standardization, qualified staff, procedures and documentation…)  

2 To reinforce cooperation and partnership, in the goal to be able to transfer the RIC knowledge to all NMS, and so to minimize the efforts of control and data quality improvement for the national services.  

3 The sensitization of the NMS and the RIC to the importance of the standardization in the value chain of the meteorological observations. An awareness of the standardization and data traceability role in the credibility of the climatic data, and therefore in the integration of the climate in the development.  

4 The training of the RIC and NMS staff to the practices of standardization and verification of the observation material, in the certification procedures, and in the measurement traceability systems. In addition to the training of trainers for the knowledge transfer between the countries of Europe and Africa.  

5. Project planning:

5.1 Stage 1: Coordination and preparation

It is a stage that will be dedicated to assess the actual African GCOS network state in matter of standardization and data quality using:

5 studies and documents previously elaborated by the experts of the WMO and the meteorological services,

6 questionnaires for the analysis of the RICs actual facilities, needs, relations and existing partnerships, and of the technical or administrative limitations

5.2. Stage 2: Training and sensitisation 

The training and sensitization stage will be concretized in what follows:    

1 Organization of seminaries and training courses for trainers in standardization and traceability.  

2 Organization of trainings for the benefit of the RICs and NMS staff concerning procedure of standardization and data traceability systems.  

3 Sensitization of the observers to the importance of the observation data quality for a better recognition of the role of the climate in the socioeconomic development plans.

5.3. Stage 3: Strengthening of the RICs

This stage is very important for the success of the project. It aims the following objectives:

1 Establishment of notes and technical prescriptions, following the identified needs, and the acquirement of standards for the meteorological measurement range,   

2 Acquirement of adequate verification and maintenance material for the calibration equipment,  

3 Construction of locals arranged adequately to receive standards and to keep them in good conditions,  

4 Acquirement of high-quality portable instruments for the calibration and the verifications on sites,  

5 Establishment of standardization procedures for every instrument in concordance with the recommendations and requirements of the international laboratories of metrology and international meteorological institutions,  

6 Realization of measurement storage and traceability system, with historical files of the realized calibration operations,

7 Establishment of a maintenance Plan for equipments and standards acquired.
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5.4. Stage 4 : Calibration and control

This last stage will be dedicated to the calibration operations and inter-comparison between the RICs. Indeed, every RIC will be in charge of the calibration, following the procedures already elaborated in stage 3, of the whole instrumental network of its region. The standardization will be achieved on site and in laboratory to be able to verify the precision of the standardizations in laboratory.  

6. Control and evaluation:

The sustainability of the project results depends on the degree of downstream assessment and control. Periodic visits for the verification of the good state of the acquired standards, of the regular realization of calibration operations according to the pre-established procedures, and the respect of the adequate norms of traceability and storage should be organized by external committee.   

Inter-comparison and verification of the standards between the RICs are also an important means for the maintenance of a positive competition between them to insist them on really keeping the advantage of being a RIC. 

7. Conclusion

In short term, the project aims the sensitization to the importance of the standardization, the calibration and the traceability in the improvement of the quality of the climatic and meteorological data. It aims also, in short term, to strengthen coordination and partnership between the RICs them self and between RICs and GCOS surface network stations of the continent. 

For a mean term, the project expects the improvement and the modernization of the RIC capacities and human resources. 

As is it done, the RICs should be able to achieve calibrating operations to insure high quality of measurements and therefore to prove the quality of the meteorological and climatic observations of the GCOS and NMHS networks in Africa. 
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