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Abstract
Laboratory intercomparison serves as a tool for comparison of measurement results carried out by calibration laboratories . It represents a very effective mean and a most important Element for monitoring of quality of measurement results as required by the comission of instruments and methods of observatio.

In this paper we will concentrate on the current status of intercomparison activities within the RIC,S of the Regional Association RA - 1 putting  new ways and measures to improve this process and propose a standard calibration laboratory to help in implementing the laboratory intercomparisons process.

There are five regional instrument centres in the WMO Regional Association (RA - 1). Some of these RIC,s have state of the art instrumentation and calibration facilities required for conducting the intercomparison activities  and assist the member of the region in calibrating their standard instruments ,While some of these RICs of the regional association RA – 1 do not have state of the art instrumentation and do not offer any support to the NMHS within their regional association.

 In addition to that most of the working standard instrumentation in some of these NMHS is mercury based instrument and unsuitable for transportation to one of the advanced RIC for calibration. also some of the NMHS in RA-I, linked their traceability to the manufacturers of instruments not to their National Institute or an advanced RIC. and only very few inter-comparisons are being performed between these RICs of the regional association RA-1 and also very few calibration activities are being done by these RICs for the NMHS within the region . 
Introduction:-

 We will concentrate in this paper on the current status of laboratory intercomparison between the RIC,S of the Regional Association RA – 1 putting suggestions to start implementing

this process in periodic basis and propose a kit of portable standard instruments for pressure, temperature and humidity

to be used for intercomparisons  
The calibration laboratory is an important issue as it help to obtain reliable and accurate data sets.

Recommended standard calibration laboratory is being proposed with paying attention to the importance of the conditions which are required for the calibration laboratory
To guarantee the required level of accurate results 

There are five regional instrument centres in the WMO regional association (RA - 1), those centres are:-

Alger (Algeria)
Cairo (Egypt)
Casablanca (Morocco)
Nairobi (Kenya) 
Gaborone  (Botswana)
  There must be a plan for development of these RICs capabilities and a co- operation agreement should be established between these RIC,S at least and a set of traveling calibration standards for calibration of pressure ,temperature and humidity variables sahould be acquired by each RIC to enable these RIC,S to perform the cycle of interlaporatory comparisons and to assist the member of the region in calibrating their standard to enable the NMHS of the regional association RA - 1 to decrease the measurement uncertainties as required by the CIMO.
 Intercomparisons activities between the RIC,S of the regional association RA – 1
There is an important issue with respect to the calibration of reference instruments within most of the NMHS of this WMO region RA-1. However, some of the RA-I members did not calibrate or check their working reference instrumentation since tens of years.
Some of the NMHS in RA-I, linked their traceability to the manufacturers of instruments not to their National Institute or an advanced RIC.

Only very few inter-comparisons are being performed between some of the RICs of the regional association RA-1 and very few calibrations activities are done by RICs for the NMHS within the region RA-1. 
There are several technical and financial reasons for this.  The majority of these NMHS in the WMO regional association RA-1 have mercury based reference instruments, such as mercury in glass barometers that can not be shipped easily to an advanced RIC or to a national institute.

Also it is a common problem in these RIC,S where the meteorological services in these developing countries do not give the required priority to the calibration activities and more ever there is a poor governmental Investment in the field of calibration facilities in these developing countries.  

But in the same time some of these RIC,S have achieved a great interest in the calibration field and assist the member of the region in calibrating their standard and have a very professional technicians who able to maintain and ship these types of mercury based instruments for calibration purposes.
 Accordingly using a kit of digital traveling standards for pressure, temperature & humidity is the best way for verifying the NMHS instruments and performing the inter-comparison cycle in this region.
For this, a kit of digital traveling standards for pressure , temperature & humidity would have to be purchased if it is not available, to enable the inter-comparison cycle to be completed within the regional association RA – 1 to decrees the uncertainties as required by CIMO.
According to the WMO requirements, there is always a great need for regular calibration and maintenance of instruments to meet the increasing needs for high quality of meteorological and hydrological data.
Intercomparisons of instruments together with quality-control procedures are important for the establishment of compatible data sets in order to maintain an adequate and uniform quality level of measurements of each meteorological variable.

STANDARD CALIBRATION LABORATORY:-
Considering the requirements of the WMO Members for standardization of meteorological instruments and the need for instrument comparisons and evaluations, it was recommended by CIMO to establish the Regional Instrument centers.
These RIC,S  are designated to carry out the following functions:-
 (a) It must have the necessary facilities and laboratory equipment to perform the functions necessary for the calibration of meteorological and related environmental instruments;

 (b) it must maintain a set of meteorological standard instruments and establish traceability of its own measurement standards and measuring instruments 

(c) It must have qualified technical staff with necessary experience to conduct its functions;

(d) To develop individual technical procedures for calibration of meteorological and related environmental instruments using calibration equipment employed by the RIC;

(e) To develop individual quality assurance procedures;

(f) To participate in, or organize inter-laboratory comparisons of standard calibration instruments for calibrating one or more of the variables: temperature, humidity, pressure or other specified by the Region

(g) To, when appropriate, utilize the resources and capabilities of a region to the best interest of the RIC;

(h) An RIC must, as far as possible, apply international standards applicable for calibration laboratories, such as ISO 17025;

(i) Every RIC must be assessed by a recognized authority, at least every five years, to verify their capabilities and performance;

(j) To assist members of the Region in calibrating their national standard meteorological and related environmental instruments;

(k) An RIC must contribute positively to Members regarding quality of measurements according to WMO recommendations;

(l) An RIC must advise Members on inquiries regarding instrument performance, maintenance and the availability of relevant guidance materials;

(m) The RIC must co-operate with other Regional Instrument Centers in standardization of meteorological and related environmental instruments;

(n) An RIC must report, on an annual basis, to the president of  services offered to Members and activities performed;

Considering these above functions and the necessary instruments and facilities needed to achieve these functions and noting that Until now, CIMO did not consider a detailed standard calibration laboratory for the RIC,S ,  there is a need  to establish a standard  calibration laboratory for RIC,S
The main important requirements for the instruments of the standard calibration laboratory are Reliability, stability and uncertainty level according to the requirements of each meteorological variable.
With regard to the above requirements, it is important that an instrument should be able to maintain a known uncertainty over a long period.

The most important conditions of the proposed standard calibration laboratory are:-

- Suitable practical & theoretical experience for the technician staff

- Availability of document of calibration procedures and awareness

   Of it

- conducting the correct calculations for the calibration results

- Availability of more than one of data acquisition devices to collect and process the output of reference and the instruments under test 

- Existence of reference standard that traceable to national or international standard or even to advanced RIC

- The laboratory must be equipped with a controlled ambient temperature and humidity if necessary
- following and respecting the internal regulations and rules and document of the calibration laboratory

- Capacity building process is a permanent process for the staff   
 To achieve and control the standardization of meteorological instruments on a national and international level, the regional standards should be designated by the Regional Associations while national standards should be designated by the individual Members.
Regional and national standards should be compared against international standard by means of traveling standards on regular basis

And at least once every five years. While, the instruments in operational use in the NMHS should be compared on regular basis directly with the national standards. 
As recommended by CIMO, Calibration of instruments and measurement systems is carried out by comparing them against one or more measurement standards. These standards are classified to their metrological quality and their definition can be summarized as the following:- 

1. Primary standard: A standard which has the highest metrological qualities and whose value is accepted without reference to other standards.

2. Secondary standard: A standard whose value is assigned by comparison with a primary standard.

3. International standard: A standard recognized by an international agreement to serve internationally as the basis for assigning values to other standards of the quantity concerned.

4. National standard: A standard recognized by a national decision to serve, in a country, as the basis for assigning values to other standards.

5. Reference standard: A standard, generally of the highest meteorological quality available at a given location or in a given organization from which measurements made there are

derived.

6. Working standard: A standard that is used routinely to calibrate or check measuring instruments.

7. Transfer standard: A standard used as an intermediary to compare standards.

8. Traveling standard: A standard, sometimes of special construction, intended for transport between different locations.

Primary standards are being maintained within international or national institutions. 
Secondary standards often maintained in calibration laboratories and are usually not suitable for field use. 
Working standards are usually laboratory instruments that have been calibrated against a secondary standard. 
Working standards that may be used in the field are known as transfer standards. Transfer standard instruments may also be used to compare instruments in a laboratory or in the field.

The following can be considered as a trial model for the standard calibration laboratory for RIC, S.
Proposal for a standard calibration laboratory

	variable
	class
	type
	range
	Uncertainty  

	Temperature
	Secondary
	platinum
	-50  -  +50
	o.o25 C

	Humidity
	primary
	Chilled mirror
dew point
	10 % RH to 95% RH
	1% RH

	pressure
	primary
	Digital piston
	500hpa  to
  1100hpa
	0.03 hap

	wind
	primary
	Hot Wire
Anemometer
	0 – 75 m/s
	0.1 m/s

	Solar Radiation
	primary
	Pyrheliometer
	305 nm  to
  2800 nm
	20 W/m2

	Rainfall
	Secondary
	Flow bench
	0-2000
mm/h
	1 %
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