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Summary and purpose of document

This document presents status of material for workshop units
 on uncertainty calculations

Action Proposed  

The meeting is invited to review this document and make recommendations towards the completion of this task. 

1. Introduction

The sixteenth session of the Commission for Instruments and Methods of Observation (CIMO-16) in Saint Petersburg noted a number of training material related to maintenance and calibration of instruments is available at different WMO web site in different working languages. The following table presents IOM reports related to measurement infrastructure of calibration laboratories, principles of calculation of measurement uncertainties with examples and training material on metrology in meteorology.    

	IOM 119 
	Calibration, uncertainty 
	Guidance on the computation of calibration uncertainties 
	 Jérôme Duvernoy (France, 2015) 

	IOM 103
(TD 1545) 
	RIC
	Evaluation Scheme for Regional Instrument Centres and Other Calibration Laboratories             
English version: Evaluation Scheme v2.1(.xls)
Version française: Grille d'evaluation v2.2(.xls)
	Jérôme Duvernoy (France), 2010 

	IOM 101
(TD 1543) 
	Calibration Laboratory 
	Guidance on Instrumentation for Calibration Laboratories, including Regional Instrument Centres 
	D. Groselj (Slovenia), 2010 

	IOM 86
(TD 1306) 
	Metrology 
	Training Material on Metrology and Calibration       Measurement Theory
	J. Duvernoy, A. Dubois (all France), 2006   


The recently published IOM-119 report »Guidance on the computation of calibration uncertainties« deals with general principles in uncertainty calculation and examples of calibration system for pressure, temperature and humidity, describing the uncertainty sources and combining uncertainty budget.

2. Specialised Training Material
In the series of Training Workshops on Metrology, organised by WMO (Cairo 2006, Melbourne 2011, Casablanca 2009, Buenos Aires 2015), lots of training material covering variety of topics was developed:

· Vocabulary used in metrology 

· Metrology in meteorology
· Infrastructure and instruments of a standards laboratory 

· Theoretical and practical guidelines on uncertainty measurements (generic) 

· Interlaboratory comparison and filed verification  

· Theoretical background of  pressure, temperature and humidity measurements & calibration     
Lecture Notes and Presentations are available at WMO web site: https://www.wmo.int/pages/prog/www/IMOP/TrainingMat/Training-Material.html.
3. wayS FORWARD

The participants’ request at training courses was to develop the training material describing uncertainty components for basic meteorological parameter (temperature, relative humidity and air pressure) for different measurement systems in detail, including generic determination of uncertainty sources (how to measure) and its quantification. This training material could be guidance for harmonised uncertainty components quantification in NMHSs calibration laboratories.
Based on recent positive examples related to remote learning courses, the Commission recalled benefits and welcomed initiatives for “virtual laboratories” or “e-learning” with interactive virtual learning courses. The Commission recommended that RICs consider the design and realization of further on-line courses and to inform Members about their availability.

The available training material (training units on calibration uncertainty computation) needs to be developed or modified for remote learning processes. Also e-learning platform must be chosen.

