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The Fundamentals of Metrology

ωWhat is metrology 
and what is it for?

ωWhat is an NMI 
and what is it for?

ωWhat is the mole 
and what is it for?



²Ƙŀǘ ƛǎ ΨaŜǘǊƻƭƻƎȅΩΚ

ÁMetrology is άthe science of measurement, 
embracing both experimental and theoretical 
determinations at any level of uncertainty in any field 
of science and ǘŜŎƘƴƻƭƻƎȅΦέ

ÁAlmost all of science 
and industry involves 
making and 
interpreting 
measurement ςwhy 
is metrology special?

The Proclamation Regarding Weights and Measures, 1556
by Ford MadoxBrown (1889)



The electrochemical characteristics 
of platinum phthalocyanine

ÁQuantitative conclusions inferred; but what was 
the accuracy, repeatability, reproducibility and 
uncertainty of these measurements?  

ÁWould this have affected the conclusions?  



aŜǘǊƻƭƻƎȅΩǎ Ƴŀƛƴ ŀŎǘƛǾƛǘƛŜǎ 

ÁThe definition of internationally 
accepted units of measurement, e.g. the 
kilogram

ÁThe realisationof units of measurement 
by scientific methods
ÁThe establishment of (metrological) traceability chains 

by disseminating and documenting the value and 
accuracy of a measurement 

ÁTraceability implies the calculation of an associated 
measurement uncertainty 

ÁThese activities may be fundamental (scientific) or 
applied (practical, industrial, legal)



International vocabulary of metrology



The Results of Metrology

ÁProvides a measurement infrastructure which is stableover 
time, comparablebetween locations, and coherent, allowing 
measurements of different properties using different methods 
to be combined (without scaling factors)

ÁRemoves barriers to trade, improves efficiency and 
competitiveness, enables technological development, 
encourages global agreement and collaboration

ÁGenerates systems and frameworks for 
quantification and through these underpins 
consistency and assurance in all 
measurement 

ÁGives a quantified level of confidence in the 
measurement through an uncertainty 
statement



ÁProvides a measurement infrastructure which is stableover 
time, comparablebetween locations, and coherent, allowing 
measurements of different properties using different methods 
to be combined (without scaling factors)

confidence in trends

confidence in spatial data

confidence that data can 
be used directly in the 
equations of chemical 

physics ςunique to the SI


