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Section 1: Supplementary text to the Instrumentation 

Text S1: Kinetic approach for volume mixing ratio calculation using instrumental transmission 

To obtain the sensitivity (in ncps/ppb) of compounds not present in the calibration standard, first the transmission of 

compounds present in the standard is calculated, based on the instrument’s parameters and following Equation S1 (Taipale et 

al., 2008): 5 
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With pdrift being the drift pressure, Inorm the normalized intensity (equal to 106), pnorm the normal pressure, µ0 being the reduced 

ion mobility of the primary ions and equal to 2.8 cm2·V-1·s-1, N0 the number density of air at standard conditions, k being the 

reaction rate constant of the given compound, L the length of the drift tube, E=Udrift/L, N=NApdrift/(RTdrift), and Snorm the 

normalized sensitivity obtained by a standard calibration. The k rates used in this study are summarized in Table 1; for unknown 10 

compounds or rates, a value of 3·10-9·cm3·s-1·molecule-1 is used, as usually recommended, because most proton transfer 

reaction constants range 2-4·10-9·cm3·s-1·molecule-1  (ACTRIS guidelines, Holzinger, 2015). 

From the transmission coefficients of calibrated m/z, a transmission curve is modelled, from which the transmission 

coefficients of the other m/z are extracted and used to retrieve the sensitivity (Snorm) using a reversed equation of (S1). 

 15 

Text S2: Discussion for tentative attribution of the measured m/z, based on PTR-ToF-MS measurements and the literature 

m/z 31 was assigned to CH2O (formaldehyde), which cannot be precisely quantified by PTR-MS, due to its proton affinity 

being too close to that of water, and is thus defined as its proxy. m/z 33 was assigned to CH3OH (methanol), the main alcohol 

present in the atmosphere, and is also the most important oxygenated VOC; although at this mass there are interferences from 

O2
+, thus resulting in a high background. At m/z 42, CH3CN (acetonitrile) is the main compound measured; interferences from 20 

other compounds are negligible (Yuan et al., 2017b). Acetaldehyde is the main component detected at m/z 45 (de Gouw and 

Warneke, 2007). m/z 46 can correspond to several compounds: it was mostly identified as CH3NO and C2H7N, respectively 

formamide and dimethylamine, both compounds emitted by agricultural activities (Yuan et al., 2017a; Kammer et al., 2019). 

However, a few studies reported this mass as NO2
+, that would correspond notably to peroxyacetyl nitrate (PAN) 

fragmentations (Yuan et al., 2017b) or other organic nitrates (Aoki et al., 2007; Duncianu et al., 2017), but cannot be precisely 25 

quantify using H3O+ ionization. In this study, we will refer to it as m/z 46 (or m46). m/z 47 corresponds to C2H6O (ethanol) 

and CH2O2 (formic acid) and will therefore be referred to as their sum, although the sensitivity of ethanol is lower than that of 

formic acid. Their seasonal contribution can be found in Table 2, and shows that m/z 47 is dominated by formic acid in spring 

and summer (> 90%), but in autumn and winter, ethanol contribution becomes significant. This is a similar trend to that of 

furan’s and isoprene’s contributions to m/z 69. m/z 57 is usually attributed to propenal (C3H4O) (Knighton et al., 2007; 30 



2 
 
 

Languille et al., 2020), but there are interferences from C4H8: butenes or other hydrocarbons’ fragmentations, that cannot be 

precisely quantified but seem to be dominant in our study (Table 2). m/z 58 was assigned to allylamine, a compound emitted 

by agricultural activities (Kammer et al., 2019). m/z 59 could be correspond to C3H6O (acetone + propanal), C4H10 (butane) 

and C2H2O2 (glyoxal); PTR-ToF-MS measurements showed that in all seasons, C3H6O is dominant by about 97%. de Gouw 

and Warneke (2007) indicated that propanal is also negligible and m/z 59 can be regarded as acetone only. m/z 60 was assigned 35 

to trimethylamine, which is mostly emitted by agricultural activities (Kammer et al., 2019). m/z 61 is attributed to acetic acid, 

an agricultural and biogenic compound. m/z 63 was assigned to dimethylsulfide, emitted by phytoplanktonic activities in the 

oceans. m/z 69 was assigned to C4H4O: furan and C5H8: isoprene and fragments of methylbutenol (MBO), but PTR-ToF-MS 

measurements showed that MBO is negligible (see discussion of m/z 87). Furan is emitted by biomass-burning activities and 

has highest contributions in autumn and winter (47-67% of m/z 69, Table 2); while in spring and summer, m/z 69 can be almost 40 

exclusively attributed to isoprene (94-96%, Table 2), due to its important biogenic source, although it can also be emitted by 

anthropogenic sources (Borbon et al., 2001; Wagner and Kuttler, 2014; Panopoulou, 2020). m/z 71 was mainly (by about 85%) 

attributed to C4H6O, the sum of methyl vinyl ketone (MVK), methacrolein (MACR), ISOPOOH, and crotonaldehyde. 

ISOPOOH are formed from isoprene oxidation under low NOX conditions (Surratt et al., 2010; Budisulistiorini et al., 2013), 

and so are expected to be low in a suburban area. In summer, MVK + MACR would be dominant as they are the main isoprene 45 

oxidation products, and crotonaldehyde might dominate m/z 71 in winter, due to its wood burning source (Lipari et al., 1984; 

Languille et al., 2020). Due to its overall higher level in summer, this m/z will be considered as MVK + MACR. m/z 73 was 

mainly attributed to methyl ethyl ketone (MEK) in ambient air (Yuan et al., 2017b). m/z 75 was identified as C3H6O2 

(methylacetate, hydroxyacetone, propanoic acid); methylacetate would be a biomass burning compound (Bruns et al., 2017), 

while hydroxyacetone and propanoic acid are of biogenic origins (Yuan et al., 2017b). It is not possible to separate these 50 

compounds because they are isomers, but methylacetate is expected to be the dominant VOC in winter and hydroxyacetone + 

propanoic acid to be dominant in summer. m/z 79 was assigned to benzene (C6H6). m/z 81 was assigned to fragments of 

monoterpenes (mostly) and of PAHs. m/z 83 was identified as methylfuran (C5H6O), that can be found in biomass burning 

plumes (Bruns et al., 2016), and as a minor oxidation product of isoprene (Kroll et al., 2006; and references therein). This mass 

was also identified as C6H10, fragments of hydrocarbons (HC) from gasoline and diesel cars (Gueneron et al., 2015). In winter 55 

and autumn, methylfuran is dominant (Table 2) while C6H10 is significant in spring and summer. m/z 85 was mainly assigned 

to methylbutenone (C5H8O), identified as a biomass burning compound, by (Bruns et al., 2017) and as a biogenic compound 

by Kroll et al. (2006). m/z 87 was assigned to C4H6O2 (butanedione + methacrylic acid) and C5H10O (methylbutenol, MBO). 

Butanedione was found in biomass burning plumes (Bruns et al., 2017), methacrylic acid was identified as an isoprene 

oxidation product (Williams et al., 2001; Nguyen, 2012) and MBO was shown to be emitted by biogenic sources (Holzinger 60 

et al, 2005; Kim et al., 2010). PTR-ToF-MS measurements showed that C4H6O2 is dominant (> 80%), thus butanedione would 

be the main compound in winter and methacrylic acid (MAA) in summer. m/z 93 was assigned to toluene (C7H8), a major 

traffic compound. m/z 97 can be attributed to several compounds such as C2-substituted furans and furaldehydes (Yuan et al., 
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2017b), but Bruns et al. (2017) reported this mass as furfural (C5H4O2) in biomass-burning influenced regions, and Languille 

et al. (2020) also defined m/z 97 as furfural in winter at SIRTA. m/z 99 was identified as C5H6O2 (furfuryl alcohol) by Stockwell 65 

et al. (2015), and as C4H2O3 (furandione) by Bruns et al. (2017), both present in aged biomass burning plumes. In this study, 

both compounds are present so this mass will be regarded as their sum. m/z 107 was assigned to C8H10 (C8-aromatics: xylenes, 

ethylbenzene) and C7H6O (benzaldehyde); C8-aromatics are dominant by about 80% (Table 2), and thus this mass will be 

regarded as mainly C8-aromatics. m/z 111 was identified as benzenediol by Bruns et al. (2016) as a biomass burning compound. 

m/z 121 was assigned to C9-aromatics (trimethylbenzenes), mainly emitted by traffic. m/z 137 was assigned to monoterpenes, 70 

for which the main source is supposed to be biogenic, although anthropogenic sources, traffic and wood burning, were 

identified recently (Panopoulou et al., 2020). m/z 139 was assigned to nopinone, an oxidation product of monoterpenes. m/z 

147 was assigned to dichlorobenzene. m/z 151 is identified as C9H10O2, pinonaldehyde, an alpha-pinene ozonolysis product. 

Pinonaldehyde is measured at m/z 169 and at m/z 151, which corresponds to pinonaldehyde-H2O. 

  75 
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Section 2: Tables and Figures 

Table S1: Instrument parameters throughout the two-year measurement period 

Name Symbol Value (unit) 

Pressure in the drift chamber Pdrift 2.2 mbar 

Pressure in the detector Pdetect 1.7-3.3·10-5 mbar 

Controlled pressure Pcontrol 352-484 mbar 

Temperature in the drift chamber Tdrift 60 °C 

Temperature in the inlet tube Tinlet 60 °C 

Voltage in the drift chamber Udrift 600 V 

Water flow FH2O 5–8 mL·min-1 

Voltage USO 90–130 V 

Voltage  US 80–120 V 

Source intensity Ihc 3–6 mA 

Voltage in the SEM USEM 2000–3500 V 

Drift tube length L 9.2 cm 

Collision energy E/N 134.4 Td 

 

 

Table S2: Standard canisters used for calibration throughout the two-year measurement period 80 

Start End Reference of standard  Composition VMR 

1/18/2020 9/10/2020 R0904, Ionicon Analytik 

Methanol, Acetonitrile, Acetaldehyde, Acrolein,  

Acetone, Isoprene, Crotonaldehyde, 2-Butanone, Benzene,  

Toluene, o-Xylene, α-pinene, 1,2-Dichlorobenzene 
 

1 ppm 

9/10/2020 6/15/2021 L5387, Ionicon Analytik 
Methanol, Acetonitrile, Acetone, Isoprene, Benzene,  

Toluene, Xylenes, Trimethylbenzene, 1,2-Dichlorobenzene 
 

100 ppb 

9/1/2021 12/31/2021 D155286, SIAD 
Methanol, Acetonitrile, Acetaldehyde, Acrolein, Acetone, MEK,  

Benzene, Toluene, o-Xylene, α-pinene, 1,2-Dichlorobenzene 
1 ppm 

5/23/2022 current NPL 

Methanol, Acetonitrile, Acetaldehyde, Acetone, Isoprene, 

Dimethylsulfide, 3-Buten-2-one, 2-Butanone, Benzene,  

Toluene, m-Xylene, 1,2,4-Trimethylbenzene, 3-Carene 

1 ppm 
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Table S3: Sensitivity coefficients (ncps/ppb) throughout the 2020-2021 period 
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Time 
SEM voltage 

(V) 
Standard mz_33 

Methanol 
mz_42 

Acetonitrile 
mz_45 

Acetaldehyde 
mz_57 

Propenal 
mz_59 

Acetone 
mz_69 

Isoprene 

1/15/2020 2975 R0904 10.71 19.52 18.97 17.67 21.22 6.55 

1/21/2020 2975 R0904 9.43 18.18 17.63 15.81 19.12 5.72 

2/25/2020 2975 R0904 9.63 16.23 15.91 13.83 16.47 4.75 

6/11/2020 3100 R0904 11.73 20.13 20.09 18.80 21.90 7.29 

7/1/2020 3100 R0904 11.32 20.45 21.37 18.14 22.72 7.24 

8/7/2020 3100 R0904 11.97 19.64 19.02 17.97 20.69 6.87 

9/10/2020 3050 R0904 11.41 17.01 16.37 14.04 16.86 4.73 

10/9/2020 3050 L5387 10.04 17.89     17.15 4.14 

11/9/2020 3050 L5387 7.10 17.38     16.91 4.07 

12/11/2020 3050 L5387 8.28 16.98     16.96 3.62 

1/15/2021 3200 L5387 8.62 21.14     21.32 5.38 

1/28/2021 3200 L5387 9.95 21.87     23.14 6.10 

2/25/2021 3250 L5387 9.43 22.10     25.41 6.76 

4/6/2021 3375 L5387 10.93 24.01     26.82 7.25 

4/26/2021 2300 L5387 9.21 18.87     19.19 5.52 

5/27/2021 2350 L5387 8.91 19.53     20.04 5.06 

8/16/2021 2350 D155286 8.35 14.37 18.72 16.30 21.71 6.46 

9/10/2021 2350 D155286 7.87 10.20 12.66 8.58 12.99 3.82 

9/20/2021 2350 D155286 7.17 14.19 12.72 8.59 12.12 3.66 

10/25/2021 2375 D155286 5.92 10.37 12.05 4.15 10.98 3.31 

11/16/2021 2425 D155286 5.43 9.25 11.48 7.99 10.57 2.64 

11/16/2021 2425 D155286 5.72 9.50 11.85 8.29 10.71 2.57 

12/15/2021 2450 D155286 6.20 10.66 12.25 8.93 11.53 2.84 

                  

Time 
SEM voltage 

(V) 
Standard mz_73 

MEK 
mz_79 

Benzene 
mz_93 

Toluene 
mz_107 

C8-Aromatics 
mz_137 

Monoterpenes 
mz_147 

Dichlorobenzene 

1/15/2020 2975 R0904 18.63 8.28 7.95 7.06 1.34 1.65 

1/21/2020 2975 R0904 16.39 7.77 7.05 6.03 1.15 1.36 

2/25/2020 2975 R0904 13.54 6.12 5.45 4.55 0.84 0.90 

6/11/2020 3100 R0904 18.56 9.48 9.20 8.33 1.69 1.94 

7/1/2020 3100 R0904 19.75 8.80 8.85 8.01 1.66 1.81 

8/7/2020 3100 R0904 17.66 8.37 8.03 7.08 1.39 1.56 

9/10/2020 3050 R0904 13.76 5.95 5.43 4.47 0.81 0.94 

10/9/2020 3050 L5387   5.31 4.70 3.90   0.84 
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Table S4: Sensitivities (ncps/ppb) obtained for calibrations at various relative humidities 

Relative 
humidity 

m/z 33 m/z 42 m/z 45 m/z 59 m/z 69 m/z 71 

30 % 8.1 17.0 20.5 22.4 8.6 23.3 
60 % 8.1 19.0 18.2 22.1 7.9 21.0 
90 % 8.7 19.6 18.8 22.7 8.0 21.9 

CV (%) 5 7 6 1 5 5 
Relative 
humidity 

m/z 73 m/z 79 m/z 93 m/z 107 m/z 121 m/z 137 

30 % 21.9 13.6 14.4 13.6 11.1 4.1 
60 % 22.2 13.3 14.4 13.4 10.7 4.1 
90 % 22.4 13.2 14.2 13.3 10.8 4.2 

CV (%) 1 1 1 1 2 2 
CV = coefficient of variation 

 85 

 

 

 

11/9/2020 3050 L5387   4.99 4.24 3.45   0.80 

12/11/2020 3050 L5387   4.52 4.70 3.33   0.68 

1/15/2021 3200 L5387   7.68 6.89 6.15   1.52 

1/28/2021 3200 L5387   8.23 8.07 6.92   1.75 

2/25/2021 3250 L5387   9.72 9.53 8.57   2.08 

4/6/2021 3375 L5387   12.23 11.92 10.81   3.26 

4/26/2021 2300 L5387   6.81 6.81 4.99   1.42 

5/27/2021 2350 L5387   7.28 6.17 4.79   1.32 

8/16/2021 2350 D155286 18.65 9.11 8.82 7.76 1.50 1.75 

9/10/2021 2350 D155286 10.57 4.35 3.64 2.62 0.44 0.57 

9/20/2021 2350 D155286 9.79 4.20 3.31 2.37 0.39 0.45 

10/25/2021 2375 D155286 8.63 4.03 3.01 2.10   0.37 

11/16/2021 2425 D155286 7.72 3.18 2.45 1.66   0.29 

11/16/2021 2425 D155286 7.64 3.37 2.53 1.83   0.29 

12/15/2021 2450 D155286 8.57 3.59 2.79 1.97 0.29 0.39 
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Table S5: Mean and standard deviation values for target bottle measurements 

m/z m/z 33 m/z 42 m/z 45 m/z 46 m/z 57 m/z 59 m/z 60 m/z 61 m/z 69 m/z 71 

Mean (ppb) 3.22 0.25 23.68 1.04 1.53 16.58 0.86 0.53 1.82 0.57 

Standard deviation 0.72 0.03 2.68 0.57 0.43 0.98 0.16 0.27 0.24 0.17 

m/z m/z 73 m/z 79 m/z 83 m/z 85 m/z 87 m/z 93 m/z 97 m/z 107 m/z 121   

Mean (ppb) 1.38 0.41 0.51 0.31 1.90 0.39 0.39 0.59 0.34 
 

Standard deviation 0.18 0.05 0.16 0.16 0.32 0.05 0.16 0.10 0.15   

 90 

 
Table S6: Descriptive statistics obtained for 2020 and 2021. Values are in ppb. 
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Mean  
2020 

Median  
2020 

25th  
percentile  

2020 

75th  
percentile  

2020 
sigma  
2020 

Mean  
2021 

Median  
2021 

25th  
percentile  

2021 

75th  
percentile  

2021 

Methanol 2.87 2.05 0.96 3.81 2.86 2.87 2.07 1.28 3.46 

Acetone 1.06 0.83 0.48 1.31 0.85 0.93 0.70 0.45 1.21 

Acetic acid 0.68 0.41 0.21 0.83 0.75 0.58 0.43 0.22 0.80 

Acetaldehyde 0.58 0.42 0.26 0.74 0.50 0.61 0.50 0.31 0.80 

Ethanol + Formic acid 0.49 0.32 0.16 0.60 0.54 0.49 0.40 0.27 0.63 

MEK 0.19 0.14 0.09 0.24 0.17 0.18 0.15 0.09 0.23 

Formaldehyde proxy 0.11 0.09 0.04 0.17 0.12 0.09 0.10 0.04 0.16 

C3H6O2 0.12 0.07 0.04 0.14 0.12 0.10 0.08 0.05 0.13 

MVK+MACR 0.13 0.06 0.03 0.15 0.19 0.06 0.04 0.02 0.07 

Butandione + MAA 0.06 0.04 -0.03 0.11 0.12 0.09 0.08 0.02 0.14 

Pinonaldehyde 0.06 0.05 0.03 0.10 0.07 0.03 0.01 0.00 0.04 

Methylfuran + C6H10 0.06 0.04 0.02 0.07 0.06 0.05 0.04 0.03 0.07 

Furfural 0.05 0.03 0.02 0.06 0.06 0.05 0.03 0.02 0.06 
Furandione + furfuryl 
alcohol 0.04 0.03 0.02 0.05 0.04 0.03 0.03 0.02 0.05 

Nopinone 0.03 0.03 0.01 0.05 0.04 0.01 0.01 0.00 0.02 

Benzenediol 0.03 0.03 0.01 0.05 0.04 0.03 0.02 0.01 0.04 

Methylbutenone 0.03 0.02 0.01 0.04 0.03 0.03 0.02 0.01 0.04 

Toluene 0.17 0.10 0.06 0.19 0.20 0.18 0.12 0.07 0.22 

Benzene 0.13 0.10 0.05 0.16 0.13 0.15 0.13 0.09 0.20 

C8_Aromatics 0.14 0.08 0.04 0.16 0.19 0.14 0.09 0.05 0.18 

C9_Aromatics 0.08 0.06 0.03 0.11 0.10 0.09 0.06 0.04 0.11 

C4H8 + Propenal 0.25 0.18 0.11 0.31 0.24 0.34 0.25 0.14 0.45 

Isoprene + Furan 0.24 0.16 0.08 0.29 0.31 0.16 0.12 0.07 0.19 

Monoterpenes 0.10 0.07 0.04 0.13 0.15 0.07 0.05 0.03 0.09 

Monoterpenes frag 0.05 0.04 0.03 0.06 0.07 0.06 0.04 0.03 0.06 

m46 0.53 0.18 0.03 0.57 1.02 0.49 0.20 0.04 0.55 

Acetonitrile 0.08 0.07 0.05 0.10 0.04 0.09 0.07 0.05 0.12 

Trimethylamine 0.07 0.06 0.04 0.08 0.05 0.06 0.05 0.03 0.08 

Allylamine 0.02 0.02 0.01 0.02 0.01 0.02 0.02 0.01 0.02 

DMS 0.02 0.02 0.00 0.03 0.03 0.02 0.02 0.01 0.03 

Dichlorobenzene 0.03 0.02 0.01 0.05 0.04 0.01 0.01 0.00 0.02 

TOTAL 19.11 14.52 8.46 24.09 15.91 17.65 14.49 9.33 23.31 
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Table S7: Percentage of occurrence of air mass clusters per season 

% DJF MAM JJA SON 

Continental 21 37 18 23 

Anticyclonic 26 20 24 31 

Oceanic 1 45 13 23 19 

Oceanic 2 26 21 29 24 

North 1 13 35 28 24 

North 2 16 40 17 27 

 

Table S8: Mean VOC levels (ppb) per cluster 
 

Continental Anticyclonic Oceanic 1 Oceanic 2 North 1 North 2 

Formaldehyde proxy 0.17 0.14 0.03 0.07 0.14 0.09 

Methanol 4.57 3.98 1.64 2.02 3.17 1.70 

Acetonitrile 0.12 0.10 0.07 0.07 0.10 0.07 

Acetaldehyde 1.05 0.76 0.29 0.39 0.74 0.47 

mz_46 1.48 0.57 0.05 0.18 0.83 0.50 

Ethanol + Formic acid 0.87 0.59 0.24 0.34 0.63 0.38 

C4H8 + Propenal 0.41 0.36 0.19 0.21 0.39 0.26 

Allylamine 0.02 0.02 0.01 0.01 0.02 0.02 

Acetone 1.64 1.31 0.62 0.71 1.15 0.63 

Trimethylamine 0.10 0.09 0.04 0.05 0.07 0.04 

Acetic acid 1.25 0.83 0.25 0.39 0.78 0.49 

DMS 0.03 0.03 0.02 0.02 0.02 0.02 

Isoprene + Furan 0.28 0.30 0.14 0.14 0.20 0.11 

MVK + MACR 0.16 0.14 0.06 0.07 0.10 0.04 

MEK 0.32 0.25 0.10 0.12 0.23 0.15 

m75 – C3H6O2 0.20 0.15 0.05 0.06 0.12 0.08 

Benzene 0.23 0.17 0.08 0.10 0.16 0.13 

Monoterpenes frag 0.07 0.07 0.04 0.04 0.07 0.04 

Methylfuran + C6H10 0.08 0.08 0.04 0.04 0.07 0.04 

Methylbutenone 0.04 0.04 0.02 0.02 0.03 0.02 

Butanedione + MAA 0.14 0.12 0.00 0.03 0.11 0.05 

Toluene 0.29 0.22 0.08 0.11 0.23 0.13 

Furfural 0.07 0.07 0.03 0.03 0.05 0.04 

Furandione + furfuryl alcohol 0.06 0.05 0.02 0.03 0.04 0.03 
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C8-Aromatics 0.24 0.18 0.06 0.09 0.19 0.10 

Benzenediol 0.04 0.04 0.02 0.02 0.04 0.03 

C9-Aromatics 0.12 0.10 0.05 0.06 0.13 0.07 

Monoterpenes 0.11 0.13 0.07 0.06 0.09 0.06 

Nopinone 0.03 0.03 0.02 0.01 0.02 0.02 

Dichlorobenzene 0.02 0.02 0.01 0.02 0.02 0.02 

Pinonaldehyde 0.06 0.06 0.04 0.04 0.04 0.05 
 100 

 

Table S9: Correlations of VOCs with external tracers in winter 

TRAFFIC WINTERS R² WOOD BURNING WINTERS R² MONOTERPENES WINTERS R² 

m93xBCff 0.72 m83xBCwb 0.88 m137xm97 0.23 

m107xBCff 0.80 m85xBCwb 0.83 m137xBCff 0.30 

m121xBCff 0.77 m87xBCwb 0.53 m137xNO2 0.23 

m93xNO2 0.65 m97xBCwb 0.75 m137xm93 0.42 

m107xNO2 0.64 m99xBCwb 0.74 m137xm107 0.39 

m121xNO2 0.61 m111xBCwb 0.67 m137xm121 0.37 

m93xm107 0.86 
  

m81xm97 0.35 

m93xm121 0.85 
  

m81xBCff 0.43 

m107xm121 0.86 
  

m81xNO2 0.37 

    m81xm93 0.59 

    m81xm107 0.52 

    m81xm121 0.53 
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Figure S1: Experimental set-up of the PTR-MS for long-term VOC measurements at SIRTA. 
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Figure S2: Examples of transmission curves plotted by interpolation of calculated transmissions from the calibrations of 7/1/2020 
and 8/7/2020. 120 
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Figure S3: Sensitivities vs RH during the tests performed on August 4th, 2022 



15 
 
 

 125 

Figure S4: Temporal evolution of acetone and benzene measurements from the target bottle. The lines represent the mean value 
while the dashed lines represent mean ± standard deviation. 

Figure S4 shows the temporal evolution of the measurements of acetone and benzene from the target botle. In 2020 and early 

2021, these measurements show small fluctuations but are mainly stable; however, by the end of 2021 the VMR of benzene 

decreases, due to the lower sensitivity (< 5 ncps/ppb). The PTR-MS underwent an important maintenance early 2022 that 130 

solved this issue (benzene sensitivity around 13 ncps/ppb). 
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Figure S5: Blanks performed in 2020 for a selection of PTR-ToF-MS m/z. Calibrations are indicated by red sticks. 
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Figure S6: Certificate of the canister R2845 used for PTR-ToF-MS calibrations. 

 

 

Figure S7: Temporal evolution of measured sensitivities for the PTR-ToF-MS, the different campaigns are separated by the 
discontinuity of the line. 140 

Figure S7 presents the temporal evolution of the measured sensitivities for the PTR-ToF-MS. The long period with no 

sensitivity measured between April 16th and May 28th corresponds to the lockdown period. An additional calibration was 

performed on May 13th, but the sensitivities measured were very low due to little gas left in the canister, so this calibration was 

not considered. 

 145 
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Figure S8: Monthly distribution of Furfural (m/z 97) for 2020 (blue) and 2021 (green). Boxes represent 25th and 75th percentiles, 
the line is the median. Whiskers represent 5th and 95th percentiles 

 150 

 

Figure S9: Map for the location of the Airparif station with respect to SIRTA 
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Figure S10: Statistic distribution of measurements at SIRTA and Paris centre of isoprene, benzene, and toluene for the different air 155 
mass clusters. The line in the middle of the box is the median, lower and upper hinges are 25th and 75th percentiles, respectively. 
Lower and upper whiskers are lower hinge - 1.5 IQR and upper hinge + 1.5 IQR, respectively.  

 

Figure S11: Diel cycles of benzene, C8- and C9-aromatics at SIRTA and at Paris centre for oceanic, North, anticyclonic and 
continental air masses. 160 
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