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Predominance of carbonaceous aerosols in PM,
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Black Carbon NRT Source Apportionment

(liquid fuel vs. Solid fuel burning)

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

Ex. at various AQMN stations
France, Dec. 2016

- PM¢; due to liquid fuel burning
(e.g., traffic exhaust)

- PM,,, due to solid fuel burning
(e.g., biomass burning)
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Black Carbon NRT Source Apportionment
(liquid fuel vs. Solid fuel burning)

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

Using the Beer-Lambert’s Law, we obtain the equations
relating the absorption coefficients (bans), the wavelengths,
and the absorption exponents for conditions of pure traffic
and pure woodburning (wb).

babs (470 nIn)trafﬁc _ [4?0)_atraﬁic )
b (950 nm) . V950
b, (470 nm). _ (4?0)-(1“@ @)
b,p(950 nm) . \950
babs (’1') = babs (; ')trafﬁc + babs(; “)wb (3)

For given ouyasiic and ay,p values and using the field data of the
light absorption measurements at 470 and 950 nm, the values
for Dans(470nM)tratfic, Dabs(950NM) traffic, Dabs(470NM)ywp, and
baps(950nm)wp» can be computed with eqs 1—3. In this study,

Sandradewi et al., 2008
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Black Carbon NRT Source Apportionment
(liquid fuel vs. Solid fuel burning)
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Black Carbon NRT Source Apportionment
(liquid fuel vs. Solid fuel burning)

Data logger for NRT data transmission to EBAS

Taking advantage from NRT data transfer procedures Logger name: ae33_sn167

also developped in the frame of CAMS21a projects
(ECMWEF-ACTRIS contracts)

Fully configurable via configuration file for automatic startup after boot
Similar and simple GUIs for all data loggers
Setting EBAS flags

Logger version:
Qe

L GUI version: ae33_gui.py
2020-10-15

r1 | Difference (secs) between
computer and ntp time

Logger status

o

JU.4 Seconds since last data

Quit

@ save data

* Generation of Nasa-ames files
. . nf.file B data [ logs B3
* Error detection and troubleshooting e == EBAS flags
« Reinitialization of device connections, software & hardware restart et e e 0999
. . \@e33_data_logger.py, 89, mainloop, INFO, Received
if requ“.ed valid data © 980
* Saving all activities, status and error messages B e e O 640
«  Saving data in various formats for i O 559
° Debugg”‘]g (text f||e) 50721-10-25 09:16:45.822253, ae33_sn167, C:\EBAS- O 110
. NRT_software\ebas_n rt_tools\startup )
° Long_te rm data Sto rage (text flle) \\':ﬁgfid_adtzta_logger.py, 89, mainloop, INFO, Received
* Direct and fast access for visualisation and data processing 2021-10-25 09:16:15.802234, 2e33_sn167, C:EBAS-
NRT_software\ebas_nrt_tools\startup
(data ba Se) \ae33_data_logger.py, 89, mainloop, INFO, Received
valid data
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Black Carbon NRT Source Apportionment
(liquid fuel vs. Solid fuel burning)

Improving the Aethalometer Model

calculation chain: E
FORY Vioms
' MM W “*;;b"

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

WMLWUM VAJ “ ‘

- Reinforcing data qualification procedures, e.g., comprehensive Zotter etal., 2017

qualification of the whole set of multi-wavelength Station CWB range  awp mean
+ standard deviation
measurements
_ o . _ SIS 1.23-1.84  1.55+0.21 (n=9)
- Checking for the validity of automated firmware correction ZUR (winter)  1.47-1.80  1.67+0.11 (n = 14)
ZUR (summer) 1.34-1.90 1.60£0.14 (n =8)
procedures MAG 1.53-1.85  1.69£0.09 (n =19)
. . . . PAY 1.42-1.80 1.634+0.10 (n =19)
- Determining and computing site-specific parameters (source- MOL 185217 1934016 (n =4)
dependent Angstrom absorption exponents) =——= ROV 1.43-1.85  1.68+0.11 (n =13)
REI 1.70-1.86  1.81 £0.06 (n =5)
MAS 1.46-1.65 1.56£0.06 (n =8)
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D1.4-5 Service tool for NRT source
apportionment of carbonaceous matter:

Black Carbon (PM, ;)

R . 7T Open-source

Treatment software (Python)
Data curation : BC Source App.

ACTRIS Formatting results
ABS3 Aotoec _ LevelOb e
o ata + Visualization tool

__________________________________________________________

____________________________________________________

Server is ready to host
software still under
development
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Already installed at most of the pilot sites




Organic Aerosols NRT Source Apportionment
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Positive Matrix Factorization (PMF)

Standard PMF: No a priori information about the

sources (number, profiles, ..) are needed Q represents the difference between
PMF outputs and measurements, which

ST s el e e Factor (source) profiles should be minimized by the model
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Positive Matrix Factorization (PMF)

Q represents the difference between
PMF outputs and measurements, which
should be minimized by the model

Standard PMF: No a priori information about the y —Zp: . 2
sources (number, profiles, ..) 1st step of PMF m o | T L Gk Tk
Q=22 :

— i=1 j=1 Tij
Enhanced PMF: Introduce some information about B (fjk —a, ?
sources Qaux = aux?

o
E.g., Implementing target emission profiles Enhanced PMF

Qenh — Q —+ Qaux
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Organic Aerosols NRT Source Apportionment

Based on mass spectral signatures

. . .. Chen et al., EST, in press
and time variations:
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Organic Aerosols NRT Source Apportionment
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Organic Aerosols NRT Source Apportionment

The step-by-step flow chart
of instructions for SoFi RT:

Seasonal PMF
pre-tests or priori

Knowledge

Identify the humber of

factors and/or

representative factor

profiles

European
Commission

Rolling PMF
Analysis

Complementary
Measurements

= Constrain prima
organic aerosol (POA)
factors using
reference/seasonal
solutions;

* PMF window = 14 days;

* Repeats = 50 per
window;

»Step = 1 day.

| HORM 020

Criteria-based ‘

Y
ECS

Real-time

CMB-like Analysis

Selection ‘

*Define criteria based on time
series or factor profile;

*Follow the recommended
criterion list for repositioning
and sorting unconstrained
factors;

-Usin% t-test of temporal
based criteria to objectively
determine the "goodness" of
solutions.

RI-URBANS (101036245)

o
o

Results

« All factors fully
constrained with a value

=0

-Uﬂdate source profiles
when current calendar
day is finished.

Chen et al., EST, in press
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Organic Aerosols NRT Source Apportionment

The step-by-step flow chart
of instructions for SoFi RT:
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D1.4-5 Service tool for NRT source
apportionment of carbonaceous matter:

Submicron OA

Station . oo .
3 ' | \ : : Data Treatment —
= or : ! : =
N > == :>g — Data curation "
R - - : ! Formattin :>
4 A m— Synchronize : g
. i " ExportPanel . o & s | :
Q-ACSM Export Tool v.4.1 J | + Visualization tool
\ Gt:era:e PMF Input ? Ss;: R‘; ) \ )
START \(

Prelimlinary-tested in NRT (SIRTA)
Central server is ready to host

RI-URBANS (1071036245) H et oy
e, | [ SoFi RT mult.|5|tes UR%llth‘
Commission % computatlon

Developped and installed on pilot Quad-ACSM




Thank you very much for your attention

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

! Python |
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1 1
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D1.4-5 Service tool for NRT source
apportionment of carbonaceous matter:

Organic Aerosol RT source apportionment — Next steps

Q-ACSM  ToF-ACSM SA-ST Data transfer operationnal on all pilots

l

01/09/2022 01/10/2022 01/11/2022 01/12/2022 01/01/2023
| | | | |

| | | | |
Finalizing
Export tool

Installation (tool &
Mextcloud)

Finalizing Export tool

Installation (tool &

Nextcloud)
Start of T4.1 pilot phase

Server
configuration

1=t tests and troubleshooting

Finalization I I =
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D1.4-5 Service tool for NRT source
apportionment of carbonaceous matter:

Black Carbon RT source apportionment - Next steps

AE33 data  SA-ST

Data transfer operationnal on all pilots

01,/09/2022 01,/10/2022 l 01/11/2022 01/12/2022
| | | |

01,/01/2023
|

Installation AE33 data acquisition & submission

Server
configuration

1¢t tests and troubleshooting

Finalization

Start of T4.1 pilot phase
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