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Figure S2. SO2 , mean wind direction and velocity at the city site and harbour meteorological station.  

Harbour (Port de Barcelona - 

ZAL Prat meteorological station) 

Elevated site (415 m asl) +  

Observatori Fabra AQ station +  

Observatori Fabra meteorological station 

 

City site (81 m asl) + Palau Reial AQ station 

Ceilometer (University of Barcelona) 
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Figure S1. Map with the sampling sites, ceilometer location, air quality stations, 

meteorological stations and Harbour location. Source: © Google Earth Pro. 



 

Figure S3. Mean trajectory of each 48h cluster (solid line) with all trajectory endpoinds of that cluster 

(dots). The color legend shows the date of the cluster each trajectory belongs to for the two sampling 

campaigns. The three subfigures show the cluster analysis with trajectories computed at the city site at 100 

m agl (a), middle site at 200 m agl (b) and the elevated site at 400 m agl(c). 
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Figure S4. Meteorological and air quality variables during all sampling campaings with the air trajectory 

cluster for each period in the x axis.   



 

 

 

 

Figure S5. Correlation of air quality automatic data at both background sites during day and night periods.   



 

 

 

 

 

 

 

a) 27/04/2022 7:29 UTC b) 29/04/2022 6:59 UTC 

Figure S6. Photos taken from the city site to the city harbour during the sampling campaign.  

  

   
   

  
  

  

                                                                                        

   

  
  

   

   

  

             

   

   

  

   

   

  

               

   

  
  

   

   
   

                 

  

  

  

   
   

   

                   

   

     

  

  

   

             

  

      

  
  

  

               

  

  

   

  

  
   

                 

  

  

   

  

      

                   

 
 
 
 

 
 
  

Figure S7. Pie charts the MCR-ALS scores separated by season, site and period of the day.  



 

 

Figure S8. Correlation between MCR-ALS scores at both sites for the 6 components. 

Figure S9. Concentration of Biogenic SOA compounds and ratios between them against Relative 

Humidity (RH) at the different sites and campaings. Abbreviations are defined in Table 1. 



  

Figure S11. Concentration of Biogenic SOA compounds and ratios between them under different air mass 

origins. Colours of boxes correspond to the backward trajectory clusters of Figure S3 b; red: northward 

Mediterranean, blue: southward Mediterranean, green: southward Atlantic, light blue: southward 

continental, pink: Atlantic-continental. Abbreviations are defined in Table 1. 

Figure S10. Concentration of Biogenic SOA compounds and ratios between them against NO2 at the 

different sites and campaings. Abbreviations are defined in Table 1. 



Table S1.. Average concentrations and standard deviations of day and night samples during warm and cold 
campaigns at both sites. Abbreviations are defined in Table 1.. 

  Warm Cold 

  City site Elevated site City site Elevated site 

  Day Night Day Night Day Night Day Night 

  Avg sd Avg sd Avg sd Avg sd Avg sd Avg sd Avg sd Avg sd 

  pg/m3 

PHE 33 16 41 17 24 13 8 4 82 17 92 19 87 17 70 13 

ANT 3 2 5 4 2 2 ND ND 12 2 15 2 13 2 12 4 

FL 48 18 128 189 34 13 19 6 169 36 216 41 180 35 148 32 

PYR 67 34 96 43 44 22 20 5 199 47 266 50 199 39 177 36 

BAA 17 10 28 32 12 9 5 2 80 19 105 18 71 14 68 23 

C+T 50 24 64 47 35 22 16 7 198 37 262 52 177 34 168 49 

BBJKFL 94 60 94 74 52 24 24 9 310 46 502 81 299 54 319 107 

BEP 58 33 57 34 33 17 13 5 165 24 262 42 147 32 170 54 

BAP 24 14 36 35 17 9 7 2 138 27 218 43 135 31 147 50 

PYL 4 2 7 5 3 2 1 0.3 29 8 41 11 23 6 28 14 

DBAJANT 6 6 8 9 4 2 2 1 46 11 74 17 47 12 47 16 

IP 74 49 62 33 43 16 20 6 161 27 248 48 146 31 159 56 

DBAH+ACANT 9 7 10 10 5 3 2 1 23 1 40 7 23 5 26 7 

BGHIP 138 103 117 57 71 38 23 7 229 64 323 68 187 30 190 63 

ANTHAN 23 10 24 12 18 5 10 4 49 14 71 12 44 8 48 17 

COR 50 40 36 23 24 22 ND ND 69 28 84 23 51 10 47 18 

3mPHE 9 5 18 22 7 4 5 4 16 3 19 4 14 3 12 2 

2mPHE 9 5 19 23 7 5 5 5 47 10 48 13 23 4 18 2 

2mANT 2 1 4 6 1 1 1 1 5 1 7 1 4 1 5 2 

9mPHE 8 4 15 19 5 3 3 3 10 2 14 3 10 3 10 2 

1mPHE 5 3 11 13 4 2 3 3 18 4 25 4 21 6 18 5 

17dmPHE 5 3 10 11 4 3 3 3 22 5 31 3 24 6 21 5 

1+3mFL 19 31 13 12 6 3 3 1 47 8 67 14 46 11 43 12 

RET 46 86 27 12 12 10 13 4 247 93 495 58 351 64 357 98 

4mPYR 27 49 14 9 8 5 3 1 27 7 37 7 23 5 22 5 

1mPYR 15 27 8 5 4 3 2 0.4 21 5 31 6 18 3 18 4 

3mC 31 16 36 20 20 12 8 2 57 8 97 23 42 9 49 11 

6mC 8 4 9 5 5 3 2 0.4 10 3 16 4 7 1 7 2 

9FLO 28 18 31 22 16 12 14 7 106 14 128 15 119 31 130 21 

ANQ 182 72 219 216 129 48 218 192 454 38 479 51 421 42 460 132 

2mANQ 158 63 120 33 102 62 50 9 112 13 115 15 90 10 94 25 

23dmANQ 36 39 16 5 15 17 5 2 8 1 14 3 8 2 11 4 

BAF 71 100 40 20 28 17 15 5 64 11 83 14 58 7 62 20 

9nANT 4 3 11 6 2 1 2 2 10 5 20 8 7 4 9 6 

2nFLU 4 2 3 1 3 2 1 0.5 1 0.3 ND ND 2 1 1 1 

norHOP 181 116 126 64 85 63 21 8 83 38 67 26 48 13 25 6 

HOP 176 115 126 67 83 65 18 7 73 34 61 26 39 12 20 7 

  ng/m3 

GAL 1.7 0.7 2.0 0.6 1.4 0.4 1.3 0.7 8.7 1.1 15.5 5.2 9.0 1.7 12.8 4.7 

MANNO 1.5 0.4 2.2 0.6 1.3 0.4 1.3 0.6 7.3 1.0 14.3 4.8 8.0 1.7 10.3 4.4 

LEV 15.3 2.9 21.5 3.5 14.4 4.4 13.3 7.2 116.9 18.8 202.4 75.1 123.2 21.7 148.4 67.5 

OXA 4.7 1.5 5.8 2.3 4.7 2.3 6.7 3.4 2.3 1.5 5.1 1.9 1.8 1.3 4.7 1.7 

MALA 2.4 1.4 2.5 1.5 3.4 2.2 4.3 1.9 0.6 0.5 0.6 0.5 0.3 0.3 0.9 0.4 

SA 16.9 3.8 14.7 3.3 16.9 8.1 15.2 6.9 9.9 1.5 10.7 3.2 8.9 2.3 10.3 4.3 

GLU 4.2 1.3 3.2 1.1 3.7 1.5 3.6 1.8 1.7 0.2 1.7 0.3 1.7 0.4 1.9 0.6 

ADIA 1.2 0.3 0.9 0.2 1.0 0.3 0.8 0.3 0.5 0.1 0.5 0.1 0.5 0.2 0.6 0.1 

PIMA 0.5 0.1 0.4 0.1 0.3 0.0 0.3 0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.2 0.1 

SUBA 0.9 0.2 0.9 0.4 0.7 0.2 0.6 0.2 0.3 0.1 0.4 0.2 0.3 0.1 0.4 0.1 

AZA 6.0 2.1 6.6 2.4 4.1 1.7 3.3 1.2 2.9 0.6 4.1 2.7 2.9 0.5 2.7 1.1 

MA 24.2 6.9 25.0 9.9 34.8 28.9 29.5 12.1 5.5 1.8 7.7 2.4 4.4 2.1 7.6 2.4 

TARA 4.8 1.9 6.0 2.1 5.7 2.8 7.7 2.8 0.6 0.4 1.2 0.6 0.5 0.3 1.3 0.5 

PHA 2.6 0.7 1.8 0.8 2.4 0.7 1.5 0.5 2.2 0.4 1.6 0.5 1.7 0.5 1.1 0.5 

OLEA 2.4 1.5 3.3 4.3 2.9 2.1 1.0 0.4 ND ND ND ND ND ND ND ND 

2MGA 4.3 1.3 3.6 1.1 4.8 1.6 4.6 1.5 1.7 0.3 1.6 0.4 1.8 0.3 1.8 0.5 

2MT1 1.9 1.3 1.4 0.7 2.1 1.3 1.8 1.0 0.4 0.1 0.3 0.1 0.4 0.1 0.4 0.1 

2MT2 5.7 4.1 4.1 2.2 6.0 4.8 5.5 3.0 1.0 0.3 1.0 0.4 0.8 0.1 0.8 0.1 

CPA 6.4 2.3 6.9 2.9 7.1 3.6 11.7 9.7 26.8 12.8 22.9 18.1 45.1 24.7 55.4 46.3 

3HGA 9.4 3.5 10.5 4.1 10.1 5.0 11.0 4.9 2.0 0.6 2.5 0.7 1.8 0.6 2.2 0.7 

MBTCA 7.1 3.0 6.2 3.1 6.9 3.7 7.3 3.7 1.7 0.5 1.6 0.4 1.6 0.5 1.6 0.5 

MANNI 30.6 8.4 25.8 3.1 60.2 22.5 29.4 8.0 3.1 0.5 2.6 0.6 3.0 0.7 2.7 0.7 

SOR 1.2 0.4 1.0 0.2 1.6 0.6 0.9 0.4 0.3 0.1 0.3 0.1 0.3 0.1 0.3 0.2 

MERY 6.6 3.3 3.8 0.8 6.2 2.7 3.6 1.2 6.3 0.9 8.2 2.1 7.0 1.5 6.4 2.9 

AGLU 40.8 20.7 25.1 6.9 82.4 91.7 29.6 8.5 5.4 1.0 4.6 1.3 5.0 0.9 4.1 1.4 

BGLU 47.9 24.0 30.3 8.6 105.1 120.8 37.1 11.8 5.4 0.9 4.9 1.3 5.0 1.2 4.3 1.5 
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