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MUkit –
A practical free software to calculate 
measurement uncertainty



● Mainly based on the 

• Nordtest TR 537 (Handbook for Calculation of 
Measurement Uncertainty in Environmental
Laboratories) and on the 

• standard ISO 11352 (Water quality -- Estimation of 
measurement uncertainty based on validation and 
quality control data). 

● Using the program, the laboratories can easily calculate 
measurement uncertainties using 

• Quality control samples,

• Repeated results from routine samples,

• Results from proficiency tests and 

• Results from recovery tests

MUkit – measurement uncertainty software 



New version 4 

available at 

www.nordtest.info

http://www.nordtest.info/


● In chemical laboratories, the most common way to estimate 
measurement uncertainty is using the results of laboratory 
validation and quality assurance/quality control (QA/QC):

• Synthetic samples or reference materials (X-chart)

• Routine samples, duplicates (r%-chart)

● By using an existing and experimentally determined results of 
the QC samples and the results from method validation, the 
probability that all uncertainty components are included in the 
estimation can be maximized.

Estimation of measurement uncertainty



● Full fish-bone diagram, showing all contributions to

the measurement uncertainty
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Fish-bone diagram of Nordtest TR 537
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To open the black boxes, consult the e.g. Eurachem guide

This is a ”black-box” model



1. Specify measurand

2. Quantify reproducibility (Black box 1; Rw)

● Routine sample replicates in different concentration levels (R-chart, r%-chart)

● Repetitons of the validation measurements

● Certified Reference Material or other synthetic sample (X-chart)

3. Quantify systematic components (Black box 2; bias)

● Certified Reference Material or other synthetic sample (X-chart)

● Recovery tests

● Proficiency tests

4. Convert components to standard uncertainties u(Rw) and u(bias)

5. Calculate combined standard uncertainty

6. Calculate expanded uncertainty

The 6 steps to be followed



Flowchart for MUkit operation





http://www.syke.fi/envical/en

Available for free of charge

http://www.syke.fi/en


Under development: SYKE EnviCal Manager

● Control and management of data of on-line water quality field
measuring devices

● Automated data analysis

Real-time measurement uncertainty using AutoMUkit
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