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• Uncertainties in BC measurements
• Uncertainties in BC source apportionment
• Training on AE33 operation and maintenance
• Data evaluation
• Instrument intercomparison
• Workshop: data quality assessment

Overview
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Calculation of BC
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• Multiple scattering parameter C and MAC
• Particle size
• Coating -> lensing effect

• Cross-sensitivity to scattering – important for high SSA
• Filter loading effect

• Online and offline compensation methods
• Assessing quality of compensation

• Instrument variability
• SOP
• intercomparisons

Uncertainties in BC measurements
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Zotter et al, 2017

BC = babs/MAC



Sandradewi source apportionment model is sensitive to:
• Sub-optimal filter loading compensation
• Selection of αff and αbb values

• C14 method – Zotter et al, 2017

Uncertainties in BC source apportionment
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Training on AE33 operation and maintenance
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1. Introduction to BC

2. Basic calculations

• Loading effect compensation

• Sigma & multiple scattering 
parameter

• Leakage

3. Loading effect compensation

• Introduction to loading effect

• Algorithm sensitivity

4. User interface

• Home

• Operation

• Data

• Setup file

• Flow reporting standard

5. Quality control
• Stability & Clean air test
• Flow verification
• Leakage test
• ND test

6. Service & Maintenance
• Startup procedure
• Software compatibility
• Troubleshooting
• Mechanics

7. Installation
• Tubing
• Inlet
• Air conditioning



Filter data: remove BC data for status containing the following sub-statuses:
1 (tape advance), 
2 (1st measurement, obtaining the initial attenuation ATN0), 
3 (instrument stopped), 
1024 (stability test), 
2048 (clean air test, ), 
3072 (tape change procedure), 
4096 (optical test with the Neutral Density filters).

Data evaluation
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• Check instrument status for warnings -> Remove suspect data
• Check data for noise, spikes
• Check compensation

- k1 range 0.004 - 0.005
- k7 range -0.002 - 0.012
- BC vs. ATN slope
- Angstrom exponent slope
- BC and Angstrom exponent jumps at tape advance

Data evaluation
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• Ambient campaign data 1-4 weeks
• Average BC in ATN bins
• Perform linear regression: 

BC=BC0*(1-k*ATN)
• Check frequency of BC in ATN bins
• Check frequency distribution in single 

ATN bin

BC vs. ATN method
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Drinovec et al., 2015



• Angstrom exponent vs. ATN
• Jumps of Angstrom exponent at tape advance

Angstrom exponent
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Data evaluation – source apportionment
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• Determine the quality of instrument data – initial state
• Service instruments (cleaning, flow calibration, ...)
• Determine the quality of instrument data – after service
• Determine variability between instruments
• Provide SOP to improve future data quality

Instrument intercomparison - goals
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• Initial state of the instruments
• Instrument malfunction is revealed by the results of clean air test 

and flow verification.

Results from Indian intercomparison 2017
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• Problems with contamination

Results from Indian intercomparison 2017
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Results from Indian intercomparison 2017
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Initial state

Results from Indian intercomparison 2017
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Factors influencing quality of data
• Settings
• Installation
• Maintenance of Inlet & tubbing
• Maintenance of instruments
• Quality control tests
• Data evaluation

Results from Indian intercomparison 2017
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Recomended settings:
• Flow: 5 lpm; Can be decreased for highly polluted areas
• Flow rep. Std. The same for the whole network
• ATNmax: 120; Can be increased to 150 for highly polluted areas
• Timabase: 1 min
• DST: Off
• Time: IST or UTC
• Default values of the advanced settings



Maintenance of instruments

18

Procedure Frequency

Check the sample inlet flow Once / month*

Verify time and date Once / month

Inspect and clean the insect screen assembly Once /  month

Inspect and clean optical chamber Once /  month*

Change by-pass cartridge filter When it is dark grey

Clean flow divider and ball valve

(by expert only)

Once / year*

Verify flow (flow verification, flow calibration) Once / 6 months

Clean Air Test Once / 6 months

ND filter test Once / year

Lubricate optical chamber sliders Once / year

*Site dependent, use educated judgment!



1. Instrument state
• Installation: inlet, insect screen, dryer
• Settings: ATNmax, flow rep. Standard, Timebase, C, ...
• Maintainance: Time and result of QA/QC tests, type of flow 

calibrator and the flow reporting standard

2. Data quality
• check for noise, spikes, etc.
• check compensation: BC vs. ATN, Angstrom exponent

3. Conclusions
• Is the data quality accaptable?
• Which procedures needs to be improved?

Workshop: data quality assessment
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Thank you for your attention!

Jožef Stefan Institute 
Ljubljana, Slovenia 
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