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Contents
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Instrument Maintenance

 Maintenance is an important factor to ensure continuous operation of an 
instrument. It improves both data availability and data quality.

 Download and backup raw data.

 Visualize (raw) data with graph plots.

 Basic instrument checks
Check of general instrument operation
Leak check, flow checks, pressure sensor checks, status of calibration gases …

 Further maintenance
filter exchange, inlet line loss / tightness

 Develop a maintenance scheme (check list) for the individual analyzers.

 Consult instrument manual for specific maintenance recommendations.
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Documentation – Meta data management
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Documentation – Meta data management
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Documentation – Meta data management
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Data flagging

 Data need to be flagged for further data analysis.

 Ancillary instrument information (e.g. flows, temperatures, state of 
calibration valves) should be recorded by the data acquisition system for 
efficient data analysis.

 “Valid ambient data” should be used for scientific studies and data 
submission.

 All other data should NOT be deleted, but remain the data base with 
appropriate flags.
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Uncertainty

 All data that is submitted / published / used should be associated with an 
uncertainty.

 However, data are often submitted or published without any uncertainty 
information.
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Uncertainty

 ISO Guide for the Expression of Uncertainty in Measurements (GUM)

 Freely available on BIPM website 
http://www.bipm.org/en/publications/guides/gum.html
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Terminology

http://gaw.empa.ch/glossary/glossary.html
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Terminology

http://gaw.empa.ch/glossary/glossary.html
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Terminology - Example

http://gaw.empa.ch/glossary/glossary.html
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Uncertainty

 See ISO Guide for the
Expression of Uncertainty in 
Measurements (GUM)
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Example: Uncertainty of CO measurements

 Different factors contribute to the overall uncertainty of the 
measurements:

 Primary lab 
standard

 Secondary lab 
standard

 Zero air

 Repeatability

 Drift (zero)

 Drift (span)

 Linearity / deviation from the 
calibration function

 Pressure dependency

 Temperature dependency

 Interferences

 Sampling (artifacts, 
inlet loss etc.)
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Example: Uncertainty of surface O3 measurements

9.4.3 Combined standard uncertainty of the ozone analyser

The uncertainty budget of the ozone analyser can also be 
estimated by combination of the contributions of the individual 
uncertainty components. An example of an assessment for an 
ozone analyser operated in the Swiss National Monitoring 
network is given below. The individual contributions to the 
combined standard uncertainty were estimated by either 
experimental data, manufacturer specifications or, in cases 
where no data was available, by expert judgment. Table 1 
summarises the uncertainty budget for the measurement of 
ozone mole fractions […]. The uncertainty components have 
been combined according to the methodology proposed by the 
Joint Committee for Guides in Metrology (2008).
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Example: Uncertainty of surface O3 measurements
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Example: Uncertainty of surface O3 measurements
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From the GUM (3.4.8)

 Although this Guide provides a framework for assessing uncertainty, 

 it cannot substitute for critical thinking, intellectual honesty and 
professional skill.

 the evaluation of uncertainty is neither a routine task nor a purely 
mathematical one

 it depends on detailed knowledge of the nature of the measurand
and of the measurement. 

 the quality and utility of the uncertainty quoted for the result of a 
measurement therefore ultimately depend on the understanding, 
critical analysis, and integrity of those who contribute to the 
assignment of its value.
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Comparison with other sites
https://ds.data.jma.go.jp/gmd/wdcgg/
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Comparison with other sites
https://ds.data.jma.go.jp/gmd/wdcgg/
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Comparison with other sites

• it works well for longer lived species
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Comparison with other sites
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Comparison with other sites

• Large variability due to (local) formation and depletion of ozone makes
a comparison more complex
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Comparison with other sites

• Large variability due to (local) formation and depletion of ozone makes
a comparison more complex

• Is it real or an instrumental artefact? Local knowledge is key to judge.
• Consult logbook entries, compare with other local data (air quality, 

meteorology) 
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Using model output information
http://gmes-atmosphere.eu/d/services/gac/verif/grg/gaw/gaw_station_ts/

or



martin.steinbacher@empa.ch, Laboratory for Air Pollution/Environmental Technology # 30

Using model output information
http://gmes-atmosphere.eu/d/services/gac/verif/grg/gaw/gaw_station_ts/
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Using model output information
http://gmes-atmosphere.eu/d/services/gac/verif/grg/gaw/gaw_station_ts/
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Using trajectory information

Available through the internet
from various sources

http://lagrange.empa.ch/FLEXTRA_browser/

http://www.emep.int/trajectories.html

http://www.arl.noaa.gov/ready/hysplit4.html



Questions ?
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