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SECTION S1. General information 

 

 

 

Figure S1. Location of the Palau Reial urban background sampling site in Barcelona and the meteorological measurements 
point, and general picture of the sampling site. 

 
 

 

 

 
Figure S2. Variation of meteorological parameters during the measurement campaign. Date format is dd/mm. 
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 Low traffic period High traffic period 

  

  

  
 
Figure S3. Air mass 5-days back-trajectory densities for the low traffic and the high traffic periods calculated with 
the HYSPLIT model (Draxler and Rolph, 2015) every 6 hours (0, 6, 12 y 18h) for 750, 1500 and 2500m AGL (top, 
middle and bottom figures). 
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Figure S4. Air mass 5-days back-trajectories for 750, 1500 and 2500m AGL for 20, 23, 30 and 31 August 2013. 
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Figure S5. Average intra-day variation of traffic intensity and traffic intensity/wind speed (dotted lines) during 
low traffic (LT) and high traffic (HT) periods. 
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SECTION S2. VOCs 

 

Figure S6. Average daily cycle of the mixing ratios (ppbv) of methanol and acetone during the LT and HT periods. 
The time is UTC. 
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SECTION S3. OA source apportionment 

Various solutions for the OA source apportionment were explored. A summary of the results 
are shown below: 
 
 
2 factors solution. It included a HOA and an OOA factor. 
 
 
 
3 factors solution. It included a HOA, a LV-OOA factor and a SV-OOA. The residuals for the m/z 
55 showed a daily pattern: 

 

 

Figure S7. Residuals for m/z 55 for the 3 factors solution. 

 

 

4 factors solution. It included a HOA, a LV-OOA factor and two SV-OOA factors. The two SV-
OOA factors showed a similar diurnal pattern, and their contributions were correlated (R2=0.5). 
The f82 for the second SV-OOA factor was 0.007, which is relatively low compared to the 
IEPOX-OA reference profile (Budisulistiorini et al., 2013), so this profile cannot be interpreted 
as IEPOX-OA. 
 

 

5 factors solution. It resulted in a split of the HOA, with the two HOA factors tracking each 
other (R2=0.57).  The two SV-OOA factors showed a similar diurnal pattern. 
 

 

4 factors with constrained COA. It included a HOA, a  LV-OOA, a SV-OOA and a COA factor. The 
COA factor was constrained using the COA profile from Mohr et al. (2012). Different a-values 
from 0.025 to 0.2 in steps of 0.025 were tested. The correlation coefficients of the OA factors 
contributions with BC concentrations, the correlation coefficient of the HOA profile with the 
HOA profile from DAURE (Mohr et al., 2012), and the OA factors diurnal patterns are shown 
below. 
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a-value 
for COA 

R2 
HOA vs 

BC 

R2 
COA vs 

BC 

R2 
HOA vs 

COA 

R2 
HOA vs 

HOA_DAURE 
Comments Diurnal patterns 

0.025 0.416 
<0.1 
(one 

outlier) 
0.112 0.9349  

 

0.05 0.416 0.144 0.146 0.9032 

LV has almost 
only 44, SV 

almost only 43 
(no 44); hence 
contribution 

from LV higher 
than other 
solutions 

 

0.075 0.445 0.146 0.151 0.9096 

LV has almost 
only 44, SV 

almost only 43 
(no 44) 

 

 

0.1 0.441 0.147 0.141 0.9616  
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a-value 
for COA 

R2 
HOA vs 

BC 

R2 
COA vs 

BC 

R2 
HOA vs 

COA 

R2 
HOA vs 

HOA_DAURE 
Comments Diurnal patterns 

0.125 0.44 0.147 0.134 0.9581  

 

0.15 0.403 0.1301 0.153 0.9503  

 

0.175 0.405 0.113 0.118 0.9078  

 

0.2 0.401 0.131 0.148 0.9530  
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Figure S8. Residuals for m/z 55 for the 4 factors solution with constrained COA with a-value=0.1. 

 

5 factors with constrained COA. It resulted in a split of the HOA factor, with the two resulting 
HOA factor contributions being correlated (R2=0.533), while there was no correlation with the 
rest of the factors (R2<0.06).   

 

6 factors with constrained COA. A 6 factors solution was tested constraining a COA factor. The 
factor profile used as anchor profile was the COA profile that resulted from the 4 factors 
solution. It resulted in a split of the HOA factor, and a split of the SV-OOA factor, with the two 
resulting SV-OOA factor contributions being correlated (R2=0.50). 
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Figure S9. Mass spectral profiles from the OA sources/types identified in the present study compared with those 
found in Barcelona in the DAURE campaign in March 2009 (Mohr et al., 2012). Numbers correspond to the 
different m/z. Note that the COA is included for reference, but the high correlation is due to the use of the COA 
factor profile from DAURE as the anchor profile for the solution in the present study. 
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SECTION S4. ACSM details 

 
 

 

Figure S10. Time series of f60 (unitless) and OA concentration (µg m-3). Orange line corresponds to the 0.3% 
background threshold for the f60 identified by Cubison et al. (2011). 
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SECTION S5. HOA/BC ratio variation 

 

 

Figure S11. Average daily pattern of HOA and HOA/BC for the low traffic (LT) and high traffic (HT) periods. 
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SECTION S6. 14C related information 

 

 
Figure S12. Proportion of non-fossil OC (OCnf) and fossil OC (OCf) in total OC from the selected samples. 
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