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S1 Calculation of PM1 mass concentrations

The PM1 mass concentrations were calculated from the combined particle number size distributions of FMPS (d, = 5.6 - 560
nm) and OPC (d, = 0.25 - 32 um) assuming spherical particles with a density calculated based on the AMS and black carbon
data using the equation of Kuwata et al. (2012) for organic density and Salcedo et al. (2006) for overall density. Since we
found that the FMPS under-measures the concentrations in the uppermost size channels these were corrected using the lower
OPC size channels. Details on OPC data treatment like the conversion from optical diameter to geometric diameter are provided
in Drewnick et al. (2020). The uncertainty for the calculated PM; mass concentration is 25%. It was calculated by error

propagation from the uncertainty of the density (15%) and the uncertainty of the FMPS and OPC data merging (20%).

S2 AMS and PMF data analysis

For the AMS data analysis all standard analysis procedure steps were performed with SQUIRREL 1.631 and PIKA 1.231. A
collection efficiency of 0.5 (Canagaratna et al., 2007) was applied and ionization efficiency (IE) and relative ionization
efficiency (RIE) were determined in calibrations before the measurements. Elemental ratios were calculated based on the
improved calibration method (Canagaratna et al., 2015).

For PMF analysis of the organic aerosol, the high-resolution data with error matrix were prepared with PIKA 1.231. lons with
signal-to-noise ratio (SNR) < 2 were downweighted through increase of the corresponding error by a factor of 2, while ions
with SNR < 0.2 were discarded from the data. The CO2* ion and related ions (m/z 16, 17, 18 and 28) were downweighted by
a factor of SQRT(5) as they all contain the same information. Additionally, “noisy” ions without contribution to the total
measured signal were discarded. To find a robust solution the analysis was run for 1 to 7 factor solutions, with fpeak -1 to 1
(steps of 0.1) and seed 0 to 50 (steps of 1). For further analysis, the three-factor solution was chosen with fpeak=0 and seed=0.
The solution was chosen based on comparison of the time series (Fig. S1a) with those of other instrument data and of the mass

spectra (Fig. S1b) with literature references (Fig. S2). The residual mass is smaller than 1 %.
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the location of MoLa and the pizza oven on the premises of the institute (Source: © OpenStreetMap contributors).
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Figure S2: Time series (a) and mass spectra with the source and background aerosol sampling times highlighted in blue and red (b)
of the chosen 3-factor solution of the PMF analysis representing the three different aerosol types, observed during the field-validation
30 measurement.
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Figure S3: Comparison of the three PMF factor mass spectra with reference spectra. Shown are Pearson R values from correlation
of the PMF factor mass spectra with different reference mass spectra from the AMS Spectral Database (Ulbrich et al., 2022) as
color-coded boxes.
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S3 CIMS data analysis

For the CIMS data analysis, the software Tofware 3.2.3 (Aerodyne Inc., USA) and custom data procedures were used. All
standard analysis procedure steps were performed including m/z calibration (with 1(H20)", I(CH2O2)", I(HNO3)", I and Iz,

deviation < 3 ppm), background correction using the field blanks and normalization to the iodide signal.

S4 Error calculation for Fig. 4

To determine the reproducibility, several samples were prepared with equal sample amounts by simultaneously sampling the
same aerosol onto multiple filters and TDTs. For the overall reproducibility, the standard deviation over all samples for all
individual compounds, which were identified in this study (Section 4), was calculated and then these standard deviations were
averaged over all compounds.

As error for the signal intensity of individual compounds the uncertainty, derived from the reproducibility determination, and
the error from a Gaussian error propagation of the standard deviation of the blanks and the samples were compared and the
larger one was chosen. The signal intensity from compounds found on blank filters was negligible in contrast to source and
background samples. The error for the ratios was calculated using Gaussian error propagation from the errors of signal intensity
of source and background samples. Error bars of the overall source ratios represent the standard error of the ratios of all ions

assigned to the respective sources.



S5 Additional figures and tables
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Figure S4: User interface of the AERTRACC software in manual sampling mode. For each sampling path, a sampling time and
mass limit can be set. To sample, the “Active” checkbox needs to be checked; then the red indicator for “non-sampling” turns green
for “sampling”. For each sampling path, two displays show the current accumulated collection time and accumulated aerosol mass.
The panel for automatic sampling mode is shown in the main text.
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65  Figure S6: Time series for the relevant parameters black carbon and PM1 mass concentration as well as CPC and OPC particle
number concentration. The source and background aerosol sampling times are highlighted in blue and red.
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background sampling. Error Bars show the larger uncertainty, either the reproducibility or the uncertainty estimated by error
70  propagation from the standard deviation of the blank and the ambient measurements.



Table S1: List of identified compounds from filter analysis with acronyms used in the main text, molecular formula of the respective
detected ion, and assigned sources based on the quoted references.

Detected . Assigned sources
m/z . Assigned compound Acronym Reference
ion
o biomass burning, Coggon et al., 2019; Lim et al.,
202.92107 | IC2H4O03 | glycolic acid GCOA . o ]
cooking emissions | 2005; Reyes-Villegas et al., 2018
oxopropanedial, biomass burning
21290541 | IC3H205 o OPDA Alves et al., 2010; Zhao et al., 2014
oxoacrylic acid
biomass burning, Abdullahi et al., 2013; Coggon et
o cooking emissions | al., 2019; Lim et al., 2005; Permar
214.92107 | IC3H4O5 | pyruvic acid PYA )
et al., 2021; Reyes-Villegas et al.,
2018; Wang et al., 2006
biomass burning, Huang and Yu, 2007; Lim et al.,
216.90033 | IC;H,04 | oxalic acid OXA vehicle emissions 2005; Wang et al., 2006; Zhou et
al., 2015
222.89314 | ICH403S™ | methanesulfonic acid MSA aged aerosol Perraud et al., 2015
224.87241 | IH,04S | sulfuric acid SA oxidation of SO Perraud et al., 2015
o cooking emissions Reyes-Villegas et al., 2018
232.93163 | IC3HgO4 | glyceric acid GCEA
hydroxy furfural, furoic biomass burning
238.92107 | ICsH4O5 " HF/FA Permar et al., 2021
aci
o biomass burning Di Hu and Yu, 2013; Roéhrl and
242.91599 | IC4H4O4 | butenedioic acid BDA
Lammel, 2002; Ye et al., 2021
o aged aerosol, Reyes-Villegas et al., 2018;
246.947 IC4HgO4 | methylglyceric acid MGCEA . o L
cooking emission Szmigielski et al., 2007
252.93672 | 1CsHsO3™ | hydroxymethyl furfural HMF biomass burning Permar etal., 2021; Yee et al., 2013
ICsH/NO o cooking emissions )
255.94762 | pyroglutamic acid PGA Reyes-Villegas et al., 2018
3
256.93164 | 1CsHsO4 | methylbutendioic acid MBDA biomass burning Coggon et al., 2019; Ye et al., 2021
biomass burning, Coggon et al, 2019; Reyes-
258.94727 | 1CsHgO4 | glutaric acid GA cooking emissions | Villegas et al., 2018; Wang et al.,

2006
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biomass burning,

Raéhrl and Lammel, 2002; Wang et

260.92654 | IC4HsOs | malic acid MLA ) o
vehicle emissions al., 2006
. aged aerosol,
268.93164 | 1C¢HsO4 | oxidized aromats OAR2 ) . Yeeetal., 2013
biomass burning
ICsH100s biomass burning, Chenetal., 2020; Reyes-Villegas et
276.95786 pyranose PY . o . ]
cooking emissions | al., 2018; Simoneit et al., 2000
biomass burning, Abdullahi et al., 2013; Gaston et al.,
ICsH100s | levoglucosan, galactosan, ) o
288.95786 LG cooking emissions 2016; Kitimal et al., 2019; Reyes-
mannosan )
Villegas et al., 2018
IC7H/NO | ) biomass burning Coggon et al., 2019; Lauraguais et
295.94254 nitroguaiacol NG
4 aI., 2014
IC7H100s | oxidized aromats, 3- aged aerosol,
300.95786 o OAR1 ] ) Chen et al., 2020; Yee et al., 2013
acetylpentane-dioic acid biomass burning
ascorbic acid, biomass burning, ]
302.9371 | 1CeHsOs" AS . o Priestley et al., 2021
hydroxyfurans vehicle emissions
ICsH/NO L . aged aerosol
303.93234 | oxidized isoprene nitrate | IPN1 Zhao et al., 2021
6
ICsHyNO S ) aged aerosol
305.948 ) oxidized isoprene nitrate | IPN2 Zhao et al., 2021
6
ICsH1206 ) biomass burning,
306.96841 monosaccharide MS Gaston et al., 2016; Ye et al., 2021

cooking emissions

10




Table S2: List of identified compounds from TDT analysis with acronyms used in the main text, molecular formula of the respective
detected ion, and assigned sources based on the quoted references.

Detected . )
m/z . Assigned compound Acronym | Assigned sources Reference
ion
. ) Permar et al., 2021; Priestley et al.,
] biomass burning,
171.926 ICH;NO™ | formamide FM 2018; Schwantes et al., 2019; Ye et
aged aerosol
al., 2021
] ) Kong et al., 2021; Liggio et al., 2017;
o biomass burning, )
186.926 IC;H4O, | acetic acid AA . Lim et al., 2005; Permar et al., 2021,
aged aerosol, traffic
Yeetal., 2021
Duncan et al., 2019; Kong et al.,
aged aerosol, )
188.942 IC;HeO2 | ethylene glycol EG ] ) 2021; Reyes-Villegas et al., 2018;
biomass burning
Schulten and Schurath, 1975
IC;H3sNO | N-formylformamide, ) ) Permar et al., 2021; Priestley et al.,
199.921 ] FFM biomass burning
2 nitroethen 2018
biomass burning, Bi et al.,, 2022; Jia and Xu, 2018;
200.942 ICsHsO, | propanoic acid PA cooking, aged Priestley et al., 2018; Reyes-Villegas
aerosol etal., 2018
propandiol, Mehra et al., 2020; Schulten and
202.957 ICsHsOy PDO aged aerosol
hydroxyacetone Schurath, 1975
) Alves et al., 2010; Craven et al.,
oxopropanedial, ] .
212.905 IC5H,05° o OPDA biomass burning 2012; Du et al., 2021; Zhao et al.,
oxoacrylic acid
2014
] ) Abdullahi et al., 2013; Coggon et al.,
biomass burning, ]
o . L 2019; Lim et al., 2005; Permar et al.,
214.921 ICsH4O3 | pyruvic acid PYA cooking emission, .
. 2021; Reyes-Villegas et al., 2018;
traffic
Wang et al., 2006
o . . Duncan et al., 2019; Liggio et al.,
butyric acid, methyl biomass burning, )
214.957 IC4HsO2 BA . 2017; Permar et al., 2021; Priestley et
propanoate traffic
al., 2018
] ) Kong et al., 2021; Nguyen et al.,
furfuryl alcohol, 2- biomass burning, )
224.942 1ICsHgO2 FFA 2011; Permar et al., 2021; Priestley et
furanmethanol aged aerosol
al., 2018
) ] Grayson et al., 2016; Schroder et al.,
230.989 ICsH1,0, | alkyldiole OAL3 traffic

2016; Sutapa et al., 2021

11




biomass burning,

Klein etal., 2016; Mutzel et al., 2021;

234.963 IC7HsO cresol CRES cooking, aged
Permar et al., 2021
aerosol
hexanoic acid, biomass burning, Abdullahi et al., 2013; Liggio et al.,
240.973 ICsH1002° o HA ) .
cyclopentanoic acid traffic 2017; Reyes-Villegas et al., 2018
Cyclohexene- carboxylic ] Hammes et al., 2018; Liggio et al.,
252.973 IC/H1007 i CHCA traffic, aged aerosol )
acid 2017; Smith et al., 2020
oxohexanoic acid, ethyl biomass burning, )
) Boris et al., 2016; Duncan et al.,
256.968 ICsH1005 | acetoacetate, OHA cooking, aged
) ] 2019; Kong et al., 2021
methyloxopenta-noic acid aerosol
269.004 ICsH140, | oxidized alkane OAL4 aged aerosol Craven et al., 2012; Shao et al., 2022
o Hammes et al., 2018; Mackenzie-Rae
270.984 IC;H1205 | oxidized alkane OAL2 aged aerosol
etal., 2018
o ) ) Abdullahi et al., 2013; Schauer et al.,
271.020 ICsH160, | octanoic acid OA traffic, cooking
1999, 2002a, 2002h
ICsH;N o _
275.974 or oxidized alkane OAL1l aged aerosol Link, 2019
4
283.020 ICgH160," | nonenoic acid NA aged aerosol Hamilton et al., 2011; Qi et al., 2020
) ] Kurtén et al., 2018; Reyes-Villegas et
292.953 ICsH100¢ | sugar acid SUGA cooking
al., 2018
pinalic-3-acid, limonalic cooking, aged Hammes et al., 2018; Reyes-Villegas
296.999 ICoH1403° PINA
acid aerosol etal., 2018
L . Bi et al, 2022; Kirkby and
IC10H1802 | decenoic acid, pinanediol, ]
297.036 ) . DCA aged aerosol Collaboration, 2013; Rondo et al.,
linalool oxide
2014
IC10H2002 L ) Schauer et al., 1999, 2002a, 2002b;
299.051 decanoic acid DA traffic
Sutapa et al., 2021
) Hammes et al., 2018; Kong et al.,
IC10H1603 . aged aerosol, traffic, o
311.015 oxocarboxylic acid OCA i 2021; Liggio et al.,, 2017; Reyes-
cookin
g Villegas et al., 2018; Ye et al., 2021
IC12H240, | dodecanoic acid, Schauer et al., 1999, 2002a; Sutapa et
327.083 L DDA traffic, cooking
methylundeca-noic acid al., 2021
IC15H240; .
363.083 B-caryophyllene-aldehyde | CPA aged aerosol Gao et al., 2022; Li etal., 2011

12
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Table S3: Average concentrations of potentially source-related aerosol components and total source-related sampling time for the
three-divided wind sectors in comparison to the undivided wind sector and the combined wind sector + OPC sampling condition.

85 five-divided wind sectors in comparison to the undivided wind sector and the combined wind sector + OPC sampling condition.

45-54° | 54-63° | 63-72° | 72-81° | 81-90° @ Wind (45-90°) = Wind+OPC
Black Carbon (ng m?) 2.7 2.8 3.5 3.1 3.1 3.1 22.0
CPC (# cm?) 1.4 1.7 1.9 1.9 1.7 1.7 2.8
PAH (ng m?) 2.1 2.4 2.6 2.9 2.6 2.5 13.4
PM1 (ug m3) 2.4 2.3 3.0 2.6 2.2 1.7 5.2
Organics (ug m3) 1.7 1.8 2.0 2.2 1.7 1.9 35
OPC (#cm) 1.6 16 1.9 2.0 14 1.7 22.0
BBOA (ug m?) 33 4.1 6.0 6.5 45 4.9 1.3
OOA (ug m®) 3.5 35 35 35 3.6 3.5 3.7
COA (ug m3) 1.2 15 1.6 2.0 1.8 1.6 1.0
Sampling Time (s) 700 757 759 733 609 3779 979

45-60° | 60-75° @ 75-90° | Wind (45-90°) | Wind+OPC
Black Carbon (ng m3) 2.7 3.3 3.1 3.1 22.0
CPC (#cm®) 15 1.9 1.8 1.7 2.8
PAH (ng m?®) 2.1 2.6 2.9 2.5 134
PM1 (ug m?) 2.3 2.9 2.4 25 5.2
Organics (ug m3) 1.7 2.0 2.0 1.9 3.5
OPC (# cm?) 16 18 1.8 1.7 22.0
BBOA (ug m?) 36 5.6 56 4.9 13
OOA (pg m?) 35 35 35 35 3.7
COA (g m?) 1.2 17 1.9 1.6 1.0
Sampling Time (s) 1198 | 1273 | 1087 3779 979

Table S4: Average concentrations of potentially source-related aerosol components and total source-related sampling time for the

Table S5: Average concentrations of potentially source-related aerosol components and total source-related sampling time for the
seven-divided wind sectors in comparison to the undivided wind sector and the combined wind sector + OPC sampling condition.

45-51° | 51-58° | 58-64° | 64-71° 71-77° | 77-84° | 84-90° = Wind (45-90°) Wind+OPC
Black Carbon (ng m?) 2.8 2.4 3.1 3.7 3.0 2.8 35 3.1 22.0
CPC (#cm®) 14 1.6 1.8 1.9 1.9 1.8 1.7 1.7 2.8
PAH (ng m?) 2.1 21 2.4 2.9 2.7 2.6 3.0 2.5 13.4

13




90

PM1 (ug m?) 2.3 2.3 2.9 2.8 2.8 2.3 2.2 1.7 5.2
Organics (ug m3) 1.7 1.5 2.0 2.0 2.2 1.8 1.8 1.9 3.5
OPC (# cm?®) 1.6 15 17 1.8 2.0 17 14 1.7 22.0
BBOA (ug m?) 3.2 31 5.8 5.3 6.9 5.1 4.7 4.9 1.3
OOA (ug m3) 35 35 35 3.6 35 3.6 35 35 3.7
COA (pg m?) 1.1 1.2 1.9 15 2.0 1.8 1.9 1.6 1.0
Sampling Time (s) 527 497 607 511 555 466 395 3779 979

14
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