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This task is about: Source Apportionment ST
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Predominance of carbonaceous aerosols in PM1

Main PM1 components at various European
sites (Chen et al., 2022)

Organic Aerosol (OA) sub-fractions

Black carbon (BC)

Various sources, to be apportioned:

- Different type of combustion sources 

- Primary vs.sceondary OA (POA vs. SOA)

- SOA from mainly from anthropogenic or 
biogenic precursors ?  
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Black Carbon NRT Source Apportionment 
(liquid fuel vs. Solid fuel burning) 

- PMff due to liquid fuel burning
(e.g., traffic exhaust)

- PMwb due to solid fuel burning
(e.g., biomass burning)

Favez et al., 2021

Using multi-wavelength light
absorption measurements
(filter-based photometers)

Ex. at various AQMN stations
France, Dec. 2016
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Favez et al., 2021

Black Carbon NRT Source Apportionment 
(liquid fuel vs. Solid fuel burning) 

Using multi-wavelength light
absorption measurements
(filter-based photometers)

Sandradewi et al., 2007

Sandradewi et al., 2008
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Black Carbon

Black Carbon NRT Source Apportionment 
(liquid fuel vs. Solid fuel burning) 

Data workflow designed
for this RI-Urbans Task:

Monitoring 
Stations

Centralized
database and 
computational

systems
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Black Carbon NRT Source Apportionment 
(liquid fuel vs. Solid fuel burning) 

Taking advantage from NRT data transfer procedures
also developped in the frame of CAMS21a projects
(ECMWF-ACTRIS contracts)

• Fully configurable via configuration file for automatic startup after boot
• Similar and simple GUIs for all data loggers
• Setting EBAS flags
• Generation of Nasa-ames files
• Error detection and troubleshooting

• Reinitialization of device connections, software & hardware restart 
if required

• Saving all activities, status and error messages
• Saving data in various formats for 

• Debugging (text file)
• Long-term data storage (text file)
• Direct and fast access for visualisation and data processing 

(database)

Data logger for NRT data transmission to EBAS
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Black Carbon NRT Source Apportionment 
(liquid fuel vs. Solid fuel burning) 

Improving the Aethalometer Model
calculation chain:

- Increasing signal-to-noise ratio in the retrieval of 15-min 
average data

- Reinforcing data qualification procedures, e.g., comprehensive
qualification of the whole set of multi-wavelength
measurements

- Checking for the validity of automated firmware correction 
procedures

- Determining and computing site-specific parameters (source-
dependent Angström absorption exponents)

Zotter et al., 2017
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D1.4-5 Service tool for NRT source 
apportionment of carbonaceous matter: 

Black Carbon (PM2.5)

Already installed at most of the pilot sites
Server is ready to host 

software still under
development

Treatment
Data curation
Formatting

+ Visualization tool

BC Source App. 
resultsACTRIS 

Level0b 
data

Open-source 
software (Python)
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Organic Aerosols NRT Source Apportionment 

Monitoring 
Stations

Centralized
database and 
computational

systems
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Positive Matrix Factorization (PMF)
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Standard PMF: No a priori information about the 

sources (number, profiles, ..) are needed Q represents the difference between
PMF outputs and measurements, which
should be minimized by the model 

PMF
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Positive Matrix Factorization (PMF)
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1st step of PMF

Enhanced PMF

Standard PMF: No a priori information about the 

sources (number, profiles, ..)

E.g., Implementing target emission profiles
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Organic Aerosols NRT Source Apportionment 

Chen et al., EST, in press
Based on mass spectral signatures 
and time variations:
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Organic Aerosols NRT Source Apportionment 

Chen et al., EST, in press
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The step-by-step flow chart 

of instructions for SoFi RT:

Organic Aerosols NRT Source Apportionment 

Chen et al., EST, in press
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The step-by-step flow chart 

of instructions for SoFi RT:

Organic Aerosols NRT Source Apportionment 

Chen et al., EST, in press
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D1.4-5 Service tool for NRT source 
apportionment of carbonaceous matter: 

Station

Igor
Data Treatment
Data curation
Formatting

+ Visualization tool

Synchronize

Submicron OA

Developped and installed on pilot Quad-ACSM 
Prelimlinary-tested in NRT (SIRTA) 

Central server is ready to host
SoFi RT multisites 

computation
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Thank you very much for your attention

Olivier FAVEZ, 

olivier.favez@ineris.fr 

mailto:olivier.favez@ineris.fr
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D1.4-5 Service tool for NRT source 
apportionment of carbonaceous matter: 

Black Carbon Submicron OA
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D1.4-5 Service tool for NRT source 
apportionment of carbonaceous matter: 
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D1.4-5 Service tool for NRT source 
apportionment of carbonaceous matter: 
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