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Table S1. Overview of chemical analysis and observedata for each cloud event collected at Reunion khd. Gas-phase
measurements were performed in parallel to the claiwater sampling.

Cloud Event
Measurement R1 R2 R3 R4 R5 R6 R7 R8 R9 R10A R10B R11 R12 R1
lons X X X X X X X X X X X X X X
Metals X X X X X X X X X X
Fe(ll), Fe(ll) X X X X X X X X X X X X X X
H202 X X X X X X X X X X X X
TOC, IC, TIC X X X X X X X X X X X X X
Carboxylic acids X X X X X X X X X X X X x* X
Amino acids X X X X X X X X X X X X X
Carbonyls (OVOCs) X X X X X X X X X X X
Sugars X X X X X X X X X X X
Physical parameters X X X X X X X X X X X X X X
Gas-phase OVOCs X X X X X X X
Gas-phase VOCs X X X X X X X X X X X
VOCs X X X X X X X X X X

*except for MSA and Br.

*except for oxalic and lactic acids.




Table S2. Analytical method used, limit of detectionlimit of quantification, and uncertainties of eat chemical species analysed
during BIO-MAIDO field campaign. MW= mass weight, LOQ= limit of quantification, LOD= limit of detection.

g mol? UM nM Uncertainty
Group Compound Instrument
MW LOQ LOD (%)
Cl ICS 5000+ 35.45 0.14 n.d. 2.0
NOs ICS 5000+ 62.00 0.08 n.d. 2.0
SO ICS 5000+ 96.06 0.10 n.d. 2.0
Na* ICS 5000+ 22.99 0.21 n.d. 2.0
lons NH4* ICS 5000+ 18.04 0.28 n.d. 2.0
K* ICS 5000+ 39.10 0.13 n.d. 2.0
Mg?* ICS 5000+ 2431 0.21 n.d. 2.0
cat ICS 5000+ 40.08 0.13 n.d. 2.0
Br ICS 3000 78.90 0.005 1.584 2.3
Inositol HPLC-PAD 180.16 0.006 1.851 6.5
Glycerol HPLC-PAD 92.09 0.449 149.7 54
Erythriol HPLC-PAD 122.12 0.006 2.047 55
Xylitol HPLC-PAD 152.15 0.016 5.477 5.1
Arabitol HPLC-PAD 152.14 0.016 5.493 5.6
Sorbitol HPLC-PAD 182.17 0.005 1.830 8.0
Sugars Mannitol HPLC-PAD 182.17 0.014 4.574 6.6
Threalose HPLC-PAD 342.30 0.004 1.216 6.3
Levoglucosan HPLC-PAD 162.14 0.012 4.112 6.7
Mannosan HPLC-PAD 162.14 0.015 5.139 5.3
Galactosan HPLC-PAD 162.14 0.009 3.037 5.8
Rhamnose HPLC-PAD 164.15 0.015 5.077 5.7
Glucose HPLC-PAD 179.15 0.014 4.665 5.6
Formate ICS 5000+ 45.02 0.22 n.d. 10
Acetate ICS 5000+ 59.04 0.17 n.d. 10
Oxalate ICS 3000 88.09 0.013 4.261 2.0
MSA ICS 3000 95.10 0.002 0.655 6.4
Malic acid HPLC-MS 135.08 0.009 2.961 2.0
O;%%r!c Malonic acid HPLC-MS 114.06 0.022 7.248 6.4
Maleic acid HPLC-MS 117.10 0.010 3.444 2.4
Fumaric acid HPLC-MS 117.07 0.006 2.050 25
Succinic acid HPLC-MS 119.09 0.021 7.053 29
Citraconic acid HPLC-MS 131.10 0.005 1.754 1.8
Glutaric acid HPLC-MS 133.12 0.006 2.053 2.7




MethylSuccinic acid HPLC-MS 133.12 0.009 3.105 1.7
Adipic acid HPLC-MS 147.14 0.005 1.608 2.3
MethylGlutaric acid HPLC-MS 147.14 0.006 1.880 4.7
3-MBTCA HPLC-MS 205.18 0.004 1.348 4.9
Phthalic acid HPLC-MS 167.14 0.004 1.376 2.2
Pinic acid HPLC-MS 187.20 0.004 1.229 2.2
Azelaic acid HPLC-MS 189.22 0.007 2.167 3.8
Sebacic acid HPLC-MS 203.25 0.004 1.296 1.9
Suberic acid HPLC-MS 175.19 0.004 1.351 25
Alanine (Ala) HPLC-Orbitrap 89.05 * * *
Argine (Arg) HPLC-Orbitrap 174.11
Asparagine (Asn) HPLC-Orbitrap 132.05
Aspartic acid (Asp) HPLC-Orbitrap 133.04
Glutamic acid (Glu) HPLC-Orbitrap 147.05
Glutamine (GIn) HPLC-Orbitrap 146.07
Glycine (Gly) HPLC-Orbitrap 75.030
Amino acids Histidine (His) HPLC-Orbitrap 155.07
Lysine (Lys) HPLC-Orbitrap 146.11
Phenylalanine (Phe) HPLC-Orbitrap 165.08
Serine (Ser) HPLC-Orbitrap 105.04
Threonine (Thr) HPLC-Orbitrap 119.06
Tyrosine (Tyr) HPLC-Orbitrap 181.07
Tryptophan (Trp) HPLC-Orbitrap 204.08
Methionine (Met) HPLC-Orbitrap 149.05
Hydroxyacetaldehyde HPLC-MS 60.05 0.0074 24.6 4.2
(HyA)
Hydroxyacetone (HyAC) HPLC-MS 74.08 0.0048 16.0 3.5
Formaldehyde (F) HPLC-MS 30.03 0.169 562 7.3
Carbonyls Acetaldehyde (A) HPLC-MS 44.05 0.0353 117 8.8
Acetone (AC) HPLC-MS 58.08 0.0895 298 7.5
Glyoxal (GL) HPLC-MS 58.04 0.0020 6.8 4.5
Methylglyoxal (MGL) HPLC-Fluo 72.06 0.0045 14.8 5.6
Benzene GC-MS 78.11 0.019 n.d. 11.8
Volatile Toluene GC-MS 92.14 0.005 n.d. 10.2
Organic
compounds Ethylbenzene GC-MS 106.16 0.018 n.d. 16.0
[LOQ in ng] m+p-xylene GC-MS 106.16 0.005 n.d. 17.8
o-xylene GC-MS 106.16 0.014 n.d. 16.2




Isoprene GC-MS 68.12 0.014 n.d. 20.4
a-pinene GC-MS 136.23 0.044 n.d. 194
B-pinene GC-MS 136.23 0.015 n.d. 20.8
Limonene GC-MS 136.23 0.006 n.d. 18.8

Li ICP-MS 6.94 0.0184 n.d. 4.38

Ti ICP-MS 47.87 0.0094 n.d. 0.03

\Y ICP-MS 50.94 0.0003 n.d. 0.38

Cr ICP-MS 51.99 0.0084 n.d. 0.06
Mn ICP-MS 54.94 0.0054 n.d. 0.36
Fe ICP-MS 55.85 0.0253 n.d. 1.54
Co ICP-MS 58.93 0.0002 n.d. 0.58

Ni ICP-MS 58.69 0.0012 n.d. 0.35
Cu ICP-MS 63.54 0.0175 n.d. 0.24
As ICP-MS 74.92 0.0003 n.d. 0.05
Se ICP-MS 78.96 0.0130 n.d. 0.01

Trace metals

Rb ICP-MS 85.47 0.0004 n.d. 1.44

Sr ICP-MS 87.62 0.0020 n.d. 0.24
Mo ICP-MS 95.94 0.0002 n.d. 0.32
Pd ICP-MS 106.42 0.0001 n.d. 0.10
Ag ICP-MS 107.87 0.0001 n.d. 0.77
Cd ICP-MS 112.41 0.0001 n.d. 0.15
Sn ICP-MS 118.71 0.0001 n.d. 0.40
Sb ICP-MS 121.76 0.0001 n.d. 0.46
Pb ICP-MS 207.2 0.0007 n.d. 2.38
Mg ICP-MS 24.30 0.0635 n.d. 0.32
Zn ICP-MS 65.41 0.0647 n.d. 0.10

Varian Cary 300
Fe(ll) Scan
Spectrophotometer 55.85 0.1 n.d. 3.93
Varian Cary 300
others Fe(lll) Scan
Spectrophotometer 55.85 0.1 n.d. 3.96
TOC [mgC LY Shimadzu TOC-L - 1 n.d.
H202 Safire Il TECAN 34.01 0.1 n.d. <5

* Standard deviations were calculated for each eotration of each AA in the calibration curves, géhreflects the % of uncertainty
(Renard et al., 2021). More details can be foursllin Amino Acids, Figure S1 and Table S5.



Table S3. Average concentrations observed for eactoud event collected during BIO-MAIDO campaign inMarch-April 2019.

6

Group of c Cloud event
ds ompound
compoun R1 R2 R3 R4 R5 R6 R7 R8 R9 R10A R10B R11 R12 R13
Date 14/03/20| 15/03/20] 18/03/20| 19/03/20| 21/03/20| 22/03/20| 26/03/20| 28/03/20] 30/03/20| 01/04/20| 01/04/20| 02/04/20| 03/04/20| 04/04/20
1¢ 1¢ 19 1¢ 19 1¢ 19 1¢ 19 1¢ 19 1¢ 19 1¢
Samol Time (end-start| 10:52- | 09:49- | 10:30- | 09:48- 0901- 09:40- | 11:00- | 07:15- | 07:54- | 09:25- | 11:18- | 08:30- | 08:33- | 07:17-
ampiing uTC) 11:45 12:15 12:04 10:31 12:22 12:00 15:15 12:31 14:30 11:02 14:30 14:00 11:35 11:26
characteristics
Collected
volume of water] 62 59 26 58 29.5 90 26 138 130 24.5 93.5 33 7.1 5 54
(mL)
Carboxylic acids Acetic 66.28 27.51 32.16 24.57 35.7¢ 103.29 66.93 1.38 16.80 69.99 29.84 69.11 278.1 43.64
[uM] Formic 22.37 40.02 34.43 16.14 19.32 15.28 30.37 139.| 9.99 16.29 12.17 31.73 43.47 19.4p
Oxalic 1.768 1.552 1.075 0.345 0.574 0.278 n.d. 5.5 0.299 n.d. 0.399 0.531 n.d. 0.325
Lactic 25.86 2.107 1.340 1.166 1.98 18.37 n.d. 172.3| 0.647 n.d. 0.965 2.172 n.d. 1.017
Dicarboxylic Malonic 0.600 0.961 0.950 0.267 0.797 0.600 1.219 .120 0.695 2.494 1.700 1.472 0.75 1.409
acids
[LM] Succinic 0.643 0.771 0.933 0.563 0.794 0.586 1.246 0.749 0.575 1.569 1.267 1.449 0.69 1.260
Glutaric 0.101 0.130 0.135 0.151 0.112 0.099 0.176 0.103 0.086 0.148 0.101 0.198 0.10 0.149
Azelaic 0.054 0.023 0.060 0.101 0.040 0.060 0.056 .03® 0.030 0.078 0.044 0.099 0.04 0.057
Maleic 0.126 0.011 0.013 0.055 0.03¢ 0.136 0.311 303. 0.122 0.150 0.041 0.138 0.09 0.185
Fumaric 0.135 0.004 0.017 0.046 0.045 0.121 0.101 .10 0.064 0.152 0.059 0.255 0.07 0.204
Malic 0.097 0.127 0.181 0.085 0.162 0.25p 0.389 90.1 0.141 0.484 0.301 0.401 0.171 0.339
Citraconic 0.075 0.028 0.040 0.042 0.05p 0.101 D.18 0.146 0.063 0.078 0.040 0.103 0.06 0.145
oth MethylSuccinic|  0.064 0.081 0.098 0.043 0.077 0.065 0.135 0.078 0.063 0.12 0.072 0.185 650.0 0.125
er
dicarboxylic acids Adipic 0.107 0.054 0.070 0.137 0.063 0.067 0.073  04D. 0.059 0.304 0.647 0.258 0.12 0.168
M
M) MethylGlutaric 0.016 0.032 0.025 0.016 0.02y 0.041 0.039 0.031 0.022 0.036 0.024 0.048 0.02 0.045
3-MBTCA 0.010 0.009 0.010 0.008 0.008 0.007 0.010 .010 0.008 0.012 0.009 0.022 0.00 0.013
Phthalic 0.071 0.060 0.082 0.072 0.0583 0.063 0.087 0.110 0.064 0.101 0.116 0.113 0.06 0.1d5
Pinic 0.000 0.005 0.006 0.000 0.003 0.003 0.010 0®.0 0.000 0.000 0.006 0.000 0.00 0.005
Sebacic 0.009 0.005 0.007 0.015 0.005 0.006 0.007 .0060 | 0.018 0.164 0.029 0.169 0.01 0.078



Suberic 0042 | 0.018| 0033  0.062 0026 0031  0.0p8 .0200 | 0019 | 0.046| 0027| 005 0028  0.03
A('ira'l;‘e 510 24 356 749 803 n.d. 577 509 362 1810 571 4869 n.d. 1259
Ang'If‘g';‘e 78 100 180 77 206 n.d. 164 177 173 353 208 650 nd. 320
As?:;ﬁ?'”e 103 26 61 38 71 n.d. 79 54 32 236 114 402 n.d. 160
ASpf‘A”S'g)AC'd 178 0 32 33 121 n.d. 44 128 93 594 126 1278 nd. 7 47
G"(ng‘rrg'”e 114 49 131 98 147 n.d. 114 122 104 51 150 654 ngd. 301
G'“tf‘gﬂ:‘; acid 37 52 58 79 80 n.d. 66 37 44 191 114 466 n.d. 164
G(lélc;?e n.d. n.d. n.d. n.d. n.d. n.d. n.d. 401 226 676 247  nd. n.d. 485
Am'[mfc'ds H'(S;'g')”e 24 3 20 19 51 n.d. 17 61 34 108 73 394 n.d. 10P
'-(ﬁ/";‘)e 60 13 53 24 56 nd. 47 71 31 137 70 408 n.d. 149
Me(tl\r/‘l'gtr)"”e 30 1 0 a1 0 n.d. 17 0 0 0 0 0 n.d. 0
Phe?gfga”'”e 163 92 149 114 166 nd. 123 143 107 13¢ 156 a1 nd 224
S(gg?.e 1216 60 241 357 692 n.d. 168 976 386 3023 1161 nd. nd. 1914
Th(r%‘]’rr)““e 396 63 108 133 139 n.d. 112 194 84 503 138 1021 nd 294
TrﬁF’thpF;ha” 6 0 1 22 3 n.d. 1 0 0 0 3 28 n.d. 2
n.d. b n.
T)(’;‘;Sr;”e 513 314 567 61 501 d 408 214 89 271 196 1017 d 378
FormaF'dthde 1.381 | 0.761 n.d. 1.073 2.135 0.633  0.968 2942 1096 n.d. 0.912 1.688 n.d. 1.943
Saturated ry (Id) hvd
ca[rbor]wls CEt?A)e Yee | 3205 | 0.084 n.d. 0216| 0249 0242 0109 0323 5.5 nd. 0208 |  0.146 n.d. 0.207
uM
Acetone (AC) | 0.284 |  0.267 nd. 0.367 0265 0191 741 0178 | 0.178 nd. 0560  0.355 n.d. 0.372
Hydroxy
Hydroxy carbonyl| ~acetaldehyde | 0.414 | 0.039 nd. 0188 0589 0230 0493 1823 5048 nd. 0.244 |  0.707 n.d. 0.699
compounds (HyA)

(M acem’g‘z’%m 0637 | 0.115 nd. 0493 0275 0076 0072 0364 2.0 nd. 0218 |  0.093 n.d. 0.139
Dicarbony Glyoxal (GL) | 0.100 | 0.020 n.d. 0025  0.13 0198  90.9| 0.883 | 0.323 nd. 0085  0.174 n.d. 0.165
compounds

[UM] Memgg"xa' 0059 | 0.120 nd. 0208/ 0138  008) 0275 0516 40.09 n.d. 0.165 | 0.126 n.d. 0.142




Na 24551 | 556.27| 316.25  161.4]  259.90 2254  1414.0221.83 | 184.54| 647.97 253.60 682.93 1357|16 33348
NHa4* 91.82 | 131.14| 15504/  31.34 88.3 77.00 154117  $26.3 81.08 | 14575| 130.65 184.16 18539  151.18
K* 38.61 12.21 17.12 23.95 16.13 20.19 42.96 12.85 .0512| 41.41 14.87 76.21| 20076  33.44
Mg?* 53.49 | 105.33| 9526 39.25 45.1¢ 4806 23771 4054 27.40 96.74 39.61 8520 170.2p  51.2p
lons ca* 46.29 47.67 88.18 65.83 54.34 7414 123D7  44p8 1.024 | 12878| 4566| 133.79 28208  91.95
[uM] cr 172.99 | 530.72| 21424  90.01] 21375 183.88  992/65 9.958| 174.96| 527.35| 224.03 99592 128909  281/06
NOz 62.52 | 166.71| 212.39  84.94 14171  89.77  403[20 4163 107.76 | 366.08| 173.84  416.80)  688.87  281J67
so? 80.38 | 114.94| 219.21 10329  98.89 97.52 13566 1213. 60.92 | 147.27| 8835 137.28 19590  65.98
MSA 1.342 0.805 0.612 0.240 0.407 0.172 n.dl 0.406 0.158 n.d. 0.351 0.691 n.d. 0.44¢
Br 0.157 0.416 0.156 0.094 0.152 0.18p n.dl 0113 3101 n.d. 0.166 0.368 n.d. 0.158
Inositol 0.012 0.032 0.066 0.015 0.017 0.011 nd. .03% | 0.015 n.d. 0.014 0.174 n.d. 0.11p
Glycerol 11.343 2.581 5.201 3.868 2.190 n.d nd. .232 7.319 n.d. n.d. 3.895 n.d. 3.570
Erythriol 0.001 0.241 0.476 0.470 0.291 0.00L nd. 0.280 0.343 n.d. 0.001 0.840 n.d. 0.828
Xylitol 0.003 0.003 0.003 0.003 0.003 0.003 nd/ 003 | 0.003 n.d. 0.003 0.003 n.d. 0.00B
Arabitol 0.351 0.127 0.384 0.588 0.462 0.43p nd .260 | 0.290 n.d. 0.659 0.951] n.d. 0.78p
Sorbitol 1.140 2.719 5.156 5.798 4.73% 3.696 nd. .502 | 6.013 n.d. 2.314|  23.85% n.d. 9.2617
S[S,%‘A"’]‘rs Mannitol 0.919 0.173 0.647 0.367] 0.367 1.164 nd. 410 | 0.400 n.d. 0.743 2.282) n.d. 1.099
Threalose 0.001 0.036 0.076 0.176 0.075 0.072 n.g. 0.081 0.089 n.d. 0.184 0.346 n.d. 0.208
Levoglucosan 0.153 0.262 0.248 0.11p 0.127 0.181 d. n 0.182 0.124 n.d. 0.151 0.167 n.d. 0.277
Mannosan 0.003 0.003 0.003 0.068 0.003 0.003 ng. .0030| 0.003 n.d. 0.003 0.003 n.d. 0.008
Galactosan 0.430 0.002 0.002 0.096 0.200 0.002 nid. 0.162 0.111 n.d. 0.192 0.210 n.d. 0.195
Rhamnose 0.003 0.003 0.003 0.00B 0.003 0.0D3 nd. .0030| 0.003 n.d. 0.003 0.003 n.d. 0.008
Glucose 1.742 0.565 0.959 3.968 1.547 1.063 nd. 6800.| 0.953 n.d. 2.773 5.328 n.d. 2.915
Li 0.003 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d d.n. n.d. n.d. n.d. n.d.
Metals Ti n.d. 0.000 n.d. 0.027 n.d. n.d. n.d. 0.004 nd. 0.005 0.001 0.002 0.001 0.001
[uM] Vv 0.003 0.004 n.d. 0.003 0.003 n.d. nd 0.072 nd. 0.033 0.023 0.017 0.006 0.01d
cr 0.001 n.d. n.d. 0.001 n.d. n.d. n.d. 0.001 n.d. 0.001 n.d. 0.001 0.004 0.000




Mn 0.070 0.094 n.d. 0.072 0.019 n.d. n.d 0.032 0.047 0.016 0.064 0.064 0.057%
Fe n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.049 ngd. 018. 0.006 0.004 0.031
Co 0.001 0.001 n.d. 0.001 0.00d n.d, nd 0.001 . nd 0.001 0.000 0.001 0.001 0.001
Ni 0.045 0.006 n.d. 0.009 0.002 n.d. n.d 0.016 .nd 0.016 0.008 0.015 0.022 0.004
Cu 0.080 0.021 n.d. 0.065 0.01d n.d, n.d 0.021 . ngd 0.033 0.026 0.032 0.050 0.02d
As 0.000 0.000 n.d. 0.000 n.d. n.d. n.d 0.0Q0 n.d. 0.000 0.000 0.000 0.000 0.00d
Se 0.000 0.001 n.d. 0.000 n.d. n.d| nd n.d. nd. n.d. 0.000 0.000 0.000 0.000
Rb 0.003 0.002 n.d. 0.004 0.002 n.d, n.d 0.004 . ngd 0.008 0.004 0.009 0.008 0.004
Sr 0.014 0.023 n.d. 0.014 0.004 n.d, n.d 0.018 . ngd 0.050 0.017 0.046 0.040 0.025
Mo 0.000 0.002 n.d. 0.000 0.00d0 n.d. n.d 0.000 n.d 0.000 0.000 0.000 0.000 0.00d
Pd 0.000 0.000 n.d. 0.000 n.d. n.d, nd 0.000 n.d. 0.001 0.000 0.000 0.000 0.00d
Ag n.d. 0.018 n.d. 0.000 0.003 n.d. n.d, 0.0Q02 nd. n.d. 0.000 0.000 0.000 0.00(Q
Cd 0.001 n.d. n.d. 0.000 n.d. n.d. n.d, 0.001 n.d. 0.001 0.000 0.000 0.001 0.000¢
Sn 0.000 n.d. n.d. 0.000 n.d. n.d. n.d 0.000 n.gd. 0.000 n.d. 0.000 0.000 n.d.
Sb 0.001 0.000 n.d. 0.000 n.d. n.d, n.d 0.001 n.d. 0.001 0.000 0.001 0.002 0.00d
Pb 0.000 n.d. 0.000 0.000| n.d. n.d, 0.0Q0 n.g 0®.g 0.000 0.000 0.000 n.d.
Mg 6.954 13.803 n.d. 4.653 3.321 n.d. nd 6.361 d. n 13.521 4.834 14.049 14.115 7.87
Zn 0.341 0.098 n.d. 0.075 0.24(¢ n.d. n.d 0.842 . nd 1.438 0.749 1.272 1.851 0.633
others 0.011 0.024 n.d. 0.034 0.00 n.d n.d. 0.014 n.d. 0.017 0.007 0.016 0.018 0.00
Benzene n.d. n.d. n.d. n.d. 0.78 n.d. n.d. 0.27 0.14 n.d. .150 0.05 n.d. n.d.
Toluene n.d. 0.12 n.d. n.d. 0.06 0.08 nd 0.10 10.7 n.d. 0.05 0.08 n.d. 0.11
Ethylbenzene n.d. 0.08 n.d. n.d. 0.04 0.0 n.d. 70.0 0.15 n.d. 0.03 0.05 n.d. 0.08
[m;/raf_l] m+p-xylene 0.03 0.08 n.d. n.d. 0.03 0.11 0.0 0.05 0.03 n.d. 0.04 0.04 n.d. 0.04
o-xylene 0.02 0.06 n.d. n.d. 0.03 0.09 0.01 0.08 020. n.d. 0.03 0.02 n.d. 0.03
Isoprene 2.43 1.26 n.d. n.d. 1.34 n.d 2.4 247 09 2. n.d. 3.34 1.59 n.d. 3.74
a-pinene 0.15 0.28 n.d. n.d. 0.02 0.05 0.1 0.07 39.7 n.d. 0.27 0.01 n.d. 0.10
B-pinene 0.11 0.20 n.d. n.d. n.d. n.d. 0.14 n.d. 35.4 n.d. 0.18 n.d. n.d. 0.03




n.d.: not detected.

1C

Limonene 0.50 0.49 n.d, n.d, 0.12 0.07 0.46 007 235| nd. 0.31 0.07 n.d. 0.27
135-TMB 0.015 | 0.018 n.d. n.d. 0.284 n.d. n.d 0.003 0.008 n.d. 0009 | 0000]  nd. 0.022
124-TMB 0.042 | 0021 n.d. n.d. oo1d o001l o00ls 18.0] 0.002 n.d. 0.030| 0016 n.d. 0.027
123-TMB 0.005 | 0.003 n.d. n.d. 0004 000l 0004 0D0| nd. n.d. 0.004|  0.001 n.d. 0.003
Fe(ll) 0317 | 0266 0609| 0300 0497 0559 0662 38D.| 0292 | 0488 0264 0363 0798  0.294
ofﬂﬁ]ms Fe(lll) 0450 | 0591 | 0596| 0479 0809 038 0032 .64D | 0422 | 0489| 0430 0493 0098  0.426
H205 0.28 1.84 8.79 1.28 0.71 n.d. 0.25 0.04 0.43 0.4 2.46 4.05 n.d. 2.48
TC 3651 | 919 | 8058 1133 2344 5298 n.d, 933 792 2683 | 1812 | 2002| 6588  17.67
[mgC L] Ic 2.41 113 215 1.22 3.39 6.90 n.d. 1.46 345 514 115 1.09 3.87 112
TOC 34.1 8.06 59.1 10.1 20.1 46.1 n.dj 7.87 582 425 170 19.0 62.0 16.5
[;Vr\]’qg] 0047 | 0090 | 0023 0028 0143 0138 0068  01p6 880.0 008l | 0073| 0054 0038  0.086
Other parameters  Deff (um) 14.7 121 13.3 15.8 15.2 16.1 14.6 127 153 511 126 14.1 116 12.7
(Microphysical Temperature
properties, etc.) °C) 15.1 n.d. 18.2 17.0 17.0 17.0 n.d. 17.4 17.p 17 6.61 17.2 n.d. 17.2
pH 470 5.00 5.50 5.50 5.30 5.50 5.15 5.55 515 050 550 5.15 5.30 5.00



S| 1. Analytical protocols

Trace metals

Trace metals are quantified using ICP-MS Agilen@0.3Before the injection into the instrument, aliquofscloud water
samples are directly transferred in 6 mL ICP-MSyptylrene vials previously conditioned. Samplesditged with 4500 pL

of distilled HNG; 1 M in MilliQ water. Finally, samples are injectéto the plasma using a quartz introduction system
(Micromist Nebulizerand a Scott-type spray chamizen) their analyses are performed in plasma roteste (1550 W).
Multi-elements standards (1 and 10 ngage used for the signal calibration, previouskpared by gravimetric dilution of 10
ug mL? of certified solutions traceable to NIST (Nationmastitute of Standards and Technology) (Inorgaviéntures).
Concentrations values in ug are converted in pgtconsidering the solution density (1.01 kg)LLimit of quantification
(LOQ) is reported in Table S2, and it is calculdfi@an five independent measurements of the sigogiiged on the MilliQ-
HNO; redistilled. On the average the LQ ranges froml @04.2 ug L for more concentrated elements (Mg, Ti, Fe, Cu, Zn
Sr) to 1 to 60 ng £ for less concentrated elements (V, Mn, Co, As,&h,Sb, W, Tl, Pb, U). Li, Be, Sc, Cr, Ga, Se, RA,
Ag, Mo, In, Sn, Te, Ta, Pt and Bi are measureccfmmh sample, but their concentrations are below.heThe experimental
blank is executed spreading Milli-Q water on theud water impactor and collecting it in clean Fafttube (the same used
for samples). Calibration standards (0, 1 and 1) pjere analysed before and after the samples\srgt three samples. The

replicates were used to calculate the uncertaintthe signal.
H202

Hydrogen peroxide concentration is measured by Usiblé spectroscopy using p-hydroxyphenylaceticl deiPAA, purity

> 98 %) and horseradish peroxidase (POD) (solidadnimg 150—200 units per milligram). The formatiohthe dimer of
HPAA is correlated with the concentration of hydeagperoxide and is detected by fluoresceRterescence readings (Safire
[l TECANG®; Aexc= 320 nmlem= 390 nm) are made in a dark 96 well plate forfiéitgot et al., 2017). Analytical uncertainty
is determined to be below 5% and the limit of qifamgttion is 0.1 uM.

Iron and TOC

Fe(ll) and Fe(lll) concentrations are determinedhsy spectrophotometric method by complexation féthozine (purity >
97%), as described by Stookey et al.(1970) Ascabid (purity reagent grade) is used as the redwusgient to determine total
iron. The well-known molar absorption coefficierfitioe complex between ferrozine and Fe@ks{nm= 27900 M cnt?) was
used to calculate the Fe(ll) concentration. Themermabsorption is measured with a Varian CaryS€én Spectrophotometer
at 562 nm. It has been previously demonstratedfittration does not modify the soluble iron qudicttion in natural cloud
water samples. The limit of quantification is oétorder of 0.1 uM and the error for this concerdratange is of 15%. TC,
IC and TOC is measured with Shimadzu TOC-L analyGalibration was performed using KH@R,COs mixture for IC and
potassium hydrogen phthalate for TC. The limit efetttion is of the order of 1 mg*land the precision of 0.1 mg'L

Inorganic and organic ions

lon chromatography (IC) analysis is performed emipigp an ICS 5000+ equipped with an lonPac GC11r@ealumn 4 x

50 mm) and an lonPac AS18 (analytical column 5 & 28n) for anions and an lonPac GC16 (guard-columr5@ mm) and

an lonPac CS16 (analytical column 5 x 250 mm) ftions. Separation of anions (acetate, formatdatxaCt, NO; and

SQ) is achieved with a gradient of KOH (10-19.5 miported in Bianco (2016), while separation ofara (Nd, NH4*,

Mg?*, C&*, K*) is achieved with isocratic elution with metharésic acid (MSA). The injection volume is 125 phdaboth

columns are at 40°C, with flow of 0.25 mL mtiand 0.36 mL min for anions and cations, respectively. The supprassed
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for anions detection is ASRS_2mm and for catiortea®mn CSRS_4mm. Polypropylene vials and septwsriased three
times with MilliQ water and let dry in a fume hodu, avoid contamination and dilution. Calibratiecnderformed by the
analysis of multielement standards for ion chromegphy of anions, short chain carboxylic acids eaibns, purchased from
Sigma Aldrich (dilution with MilliQ water). Two rdjzates are analysed for each sample, with dilutigrand the uncertainty
on the signal is below 2%. Due to the high sigri#bmed with the ¥ dilution, samples R3, R5, R6, RT1 and R12 are

analysed also with dilution 1/10.

Cloud water samples analysis of soluble ions isedasing Dionex Dual ICS-3000 ion chromatographytesysin the class-
100 clean room at the IGE Laboratory. Chemicalysisilof cations (Na NH4*, K*, Mg?*, C&*) is performed using CG16 and
CS16 cations separator column and a CSRS-300 ctvigusuppressor (Dionex) and isocratic 27 mM naetbsulfonic acid
as eluent. Anions (CING;™, SO27, Br, MSA, oxalate, acetate, formate) analysis is paréa using AG11-HC and AS11-
HC columns and ASRS-300 suppressor, applying agmuadlution (0.3—-30 mM KOH).

Analytical uncertainty is determined as the rekatstandard deviation of 27 replicates of qualitytoa standard (at
intermediate concentration of samples), prepareédpandently from a refrigerated stock solution, anmdon 3 different days

with a daily calibration.
Anhydrosugars, sugar alcohols, primary sugars

Cloud water analyses for anhydrosugars, sugar aelspland primary sugars, are achieved using an HRitf& Pulsed
Amperometric Detection. We use a Thermo-Fisher 5080 HPLC equipped with 4 mm diameter Metrosep Carb158
mm column and 50 mm pre-column. The analyticalisuisocratic with 15 % of an eluent of sodium hydda (200 mM)

with sodium acetate (4 mM), and 85 % water, at 1mifr™.

Analytical uncertainty is determined as the largesdtie for each compound between the relative stahdeviation of 36
replicates of standards covering the range of sesmg@ncentrations (prepared daily from refrigeratedk solutions, and run
on two different days), and the relative standardiation of 3 atmospheric filter samples run iplidates for EMEP 2018

intercomparison.
Organic acids

A large suite of organic acids is analysed by HRMME{GP40 Dionex with an LCQ-FLEET Thermos-Fisher teap), with
negative ion mode electrospray ionization. The & column is a Synergi 4 um Fusion — RP 80A0(238 mm ID, 4 um
particle size, from Phenomenex). An elution gratlismoptimized for the separation of the compoundt) a binary solvent
gradient consisting of 0.1% formic acid in acetoigt(solvent A) and 0.1% aqueous formic acid (salvB) in various
proportions during the 40-minute analytical runlu@aen temperature is maintained to 30°C. Eluent ftate is 0.5 ml min,
and injection volume is 25@. Calibrations are performed for each analyticlch with solutions of authentic standards. All
standards and samples are spiked with internadiatea (phthalic-3,4,5,6%cid and succinic-2,2,3,34dcid). The final cloud
water concentration is corrected with the concéiotna of internal standards and with the proceduolahks, taking also into

account the extraction efficiency varying betweérnl16% (depending on the acid).

Analytical uncertainty is determined as the relatitandard deviation of 9 replicates of standalutisn (prepared every day

from a refrigerated stock solution, at intermed@dacentration of samples), run on 3 different daige daily calibration.

Carbonyls
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Carbonyls are analyzed after derivatization by rfisoent dansylacetamidooxyamine (DNSAOA) (Houdiealg 2000).
Derivatization reactions are performed in the pmeseof anilinium chloride (AnCl) as a catalyst (Hder et al., 2018) to
guicken derivatization reactions. Adducts (oximeég)t form upon reaction are separated by HPLC.rEkeence detection
and mass spectrometry (MS) detection are usedriasstor a more reliable identification/quantificat of the carbonyl
DNSAOA-oximes. This original approach, coupling bbé&nCl catalyzed derivatization and the use HPLC-8ISws us to
quantify (i) single aldehydes (formaldehyde (F) aétaldehyde (A)), (ii) polyfunctional aldehydéydroxyacetaldehyde
(HyA), glyoxal (GL), and methyglyoxal (MGL)) andifiketones (acetone (AC) and hydroxyacetone (HYATY the best of

our knowledge this work provide the first measureta®f HyAC in environmental water samples.
Derivatization solutions

All cloud water samples are collected in borostichglass vials and stored at -20°C. For the saasons, samples were
analyzed immediately after their melting. Derivatian reactions are performed in 2 mL borosiliggtess vials preliminary
cleaned with HN®(10% v/v). To a 1.2 mL aliquot of melted cloud easample are added successively 300 uL of a 0.5 M
solution of anilinium chloride (AnCl) and 25 pL afcarbonyl adduct. 1 mM stock solution of DNSAO/Ao(Hdlier et al., 2018).
For calibration, the standard addition method ipliad. Solutions (sample + standards) are allowedefct at room

temperature for 12 h before analysis.
LC system and dual fluorescence / mass spectroraesdysis

HPLC analyses are carried out by a system mad®ufreex GP 40 multisolvent delivery system, a DioA&I-100 automated
sample injector (injection volume of 20 pL) andyam&gi Hydro-RP column (250 x 4.6 mm, 4 um, Phenmerg maintained

at 30°C. The mobile phase is made of water (A) aretonitrile (B) containing 0.1% of formic acid. & gradient applied is
the one fully described in Houdier et al. ( 201 1thva flow rate of 0.65 mL mifh Fluorescence detection is by a Waters 2475
spectrometer with excitation and emissions wavelengf 330 and 530 nm, respectively. MS measuresraetperformed by
an LCQ-FLEET (Thermos-Fisher) ion trap with negatimode electrospray ionization. Source voltage sea$o 5 kV. The
capillary is maintained at 385°C and the sheatkiliaty and sweep gases were 15, 0 and 29 unigpedively. Molecular
ions [M-H] are extracted from the full scan chromatogramsgutie Xcalibur software (Thermo Scientific). Conirations
reported in this work are established from MS measents for all carbonyls with the exception of M@le to the low signal-
to-noise (SN) ratio observed for its MS signals. & other hand, the fluorescence MGL peaks arksephrated (&= 23.5

min) from the other signals and characterized ggp@d S/N ratio.
Method validation

Linearities are assessed through the statisticysis of the calibration curves established oherQ.13-2.5 and 0.065-1.2
UM ranges for F and the other carbonyls, respdgtiVéne y-intercepts of the linear regression emumstreported in Table S4
represent the initial contamination carried by BDIESAOA solution itself (Houdier et al., 2011). Adhlibration curves

exhibited R2 values systematically > 0.99. Of b# N = 77 concentration values, only 8 are sligbtlyside the calibration

range.

Limits of detection (LOD) and quantification (LO@)able S2) are determined as the equivalent coratéort of 3 and 10
times, respectively, the standard deviation of &l replicate analyses of the 0.065 uM (0.13 uM f&y €alibration solution.
LOD are in the 2.0-7.4 nM range for HyA, HYyAC, GhdaMGL. Due to their lower response coefficienighler LOD of 35
nM and 90 nM are measured for A and AC, respegtiielthe main atmospheric carbonyl compound, iquitous in the lab
air as well as on the surfaces and contaminatiohedDNSAOA solution cannot be completely avoidddydier et al., 2011).

Together with its modest response coefficient 4sintd the ones of A and AC- this issue explainy Wwhwith a LOD of 170
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nM, exhibits the lowest sensitivity. Neverthelesss noteworthy that no concentration data arentbto be below the LOD

for any of the molecules analyzed, including F.

Table S4: Analytical performances of the carbonyl’'snethod.

Carbonyl (adduct) Linear regression equation R2 LOD (nM)  LOQ (nM)

HyA @ [1®=2.52.111x Aree® - 1.67.1(8 0.9997 7.4 24.6
HyAC @ [1=4.19.1¢11 x Area—2.25.1(° 0.9997 4.8 16.0

F® [1=2.54.1x Area— 1.06.1(6 0.992( 16¢ 562

AQ [1=2.69.1¢x Area—1.52.1(¢7 0.999: 353 117

AC O [1=4.05.1¢x Area— 3.34.1(8 0.991¢ 895 29¢
GL® [1=2.32.1" x Area—2.61.1(8 0.997¢ 2.0 6.8

MGL @ [1=9.76.1¢°x Area + 1.08.18 0.999: 45 148

@ Mass Spectrometry analysis
@ Fluorescence analysis

©®  Concentration in M

) Area in arbitrary units

Uncertainties that may result from the preparatibthe reacting solutions, the derivatization raacttself, variations of the
eluent composition, fluctuations of the detectdemsities or imprecisions in peak integration ar@uated through the assay
of N = 3 reacting solutions made with the samedahater sample. This work is carried out for athgdes for which a minimal
volume (4 mL) is availablg,e. for 5 of the 11 collected samples. Results denmatessgood precisions, with mean relative
standard deviations of the concentrations in t&3JHAC) to 8.8% (AC) range and with no individwalue exceeding 12.5%
(Table S4).

Amino acids

AAs are quantified by UPLC-HRMS (Ultra High-Perfaaice Liquid Chromatography coupled with High ReSotuMass
Spectrometry) using the standard addition methodtiat, standard solutions prepared in ultra-puater and containing the
amino acids are used to spike cloud water samptiferent concentrations. Twelve samples readyieL C-HRMS analysis
are prepared containing the original cloud watetealdwith 19 AAs at final concentrations set to @.5, 1.0, 5.0, 10, 25, 50,
100, 150, 500 pg'L UPLC-HRMS analyses are performed using an UltiMa&080 (Thermo Scientific™) UPLC equipped
with a Q Exactive™ Hybrid Quadrupole-Orbitrap™ MaSpectrometer (Thermo Scientific™) ionization chamb
Chromatographic separation of the analytes is peigd on BEH Amide/HILIC (1.7 pm, 100 mm x 2.1 mnajumn with
column temperature of 30°C. The mobile phases sbmdi 0.1% formic acid and water (A) and 0.1% farnaicid and
acetonitrile (B) with a 0.4 mL mihflow rate, applied by a four-step linear gradidating the analysis. The Q-Exactive ion
source is equipped with electrospray ionizationIfE&nd the Q-Orbitrap™. Flow injection analyses aerformed for
individual amino acids solutions to obtain the mggsctral data, from which ions are carefully cinof® analysis in the
selected ion monitoring (SIM) mode, using the abmentioned parameter conditions. The mass resaligiget to 35000
fwhm (full width at half maximum of the peak), atite instrument is turned for maximum ion throughg\&C (automatic
gain control) target or the number of ions to@iHTrap is set to 105 with injection time (IT) of@éhs. More details about this

technique can be found in recent work from Renaad.€2021).

Uncertainties

The magnitude of the intercept on the x-axis isatiginal concentration of glycine (Gly). Main calations are briefly recall

below and fully described in Renard et al. (2021 equation of the trendlineys= a x + b Thex_interceptis obtained by
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settingy = 0: x = -b / g with a= slope of the curvdy = y_interceptx = the concentration of the AA, ayd the mass spectral
area:

Gly:a=6199.8; b=272312 — |x_intercepk= [Gly] = 43.9ug L (negative value)
The obtained values are then corrected by theialiluiactor of 10% (due to the ratio 9:1 volume dowolume added

standard). Thus, the final value is: [Gly]= 43<91;0 =48.8ug L.

The uncertainty in the_interceptis s

s, |1 y 2
Sy = -y . y——z
lal Jn  a? x X(x; — %)
wherea is the absolute value of the slope of the tremdlinis the number of data pointg,is the mean value of y for the

points,x; are the individual values af x is the mean value of y for the points, apds the standard deviation for y:

1 ., RXe-n@-»P*
¥ (n—Z)X[Z((y_Y)Z_ >(x - %)°

1.4E+6

y =6199.8x+272312
R*=0.9912

1.2E+6

1.0E+6
8.0E+5
6.0E+5
4.0E+5

X-intercept=
-[Tyr] 2,0E45

Mass spectral peak area

® Tyr

——Linear (Tyr)

o 0.0E+0
-50 25 0 25 50 75 100 125 150

Standard addition: Concentration (ug/L)

Figure S1. Quantification of amino acid concentratins in cloud R13 using the addition standard methadcase study of Tyr.
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Table S5. Concentration (ug L; with dilution 9:1, see Figure S1), calibration cuve and R2 data for the 14 amino acids analysed in
the 12 clouds sampled at BIO-MAIDO.

R1
AA Concenq;ation Eq. of calibration curve R2
(Mg L)
Ala 26 + 3 y = 3.8E+3 x + 9.9E+4 0.9919
Arg 70 + 09 y = 1.56E+5 x + 1.0E+6 0.9986
Asn 8 + 2 y=7.9E+3 x + 6.4E+4 0.9974
Asp 21 + 6 y =2.2E+3 x + 4.5E+4 0.9742
Gin 5 + 3 y=13E+4x + 6.1E+4 0.9929
Glu 12 + 4 y = 1.0E+4 x + 1.2E+5 0.9804
His 42 + 06 y=11E+5x + 4.7E+5 0.9993
Lys 89 <+ 06 y =2.0E+4 x + 1.8E+5 0.9994
Met 3 + 7 y = 1.9E+4 x + 5.8E+4 0.9677
Phe 17 + 1 y = 1.6E+4 x + 2.8E+5 0.9991
Ser 106 + 18 y =6.6E+3 x + 7.0E+5 0.9391
Thr 46 + 8 y =5.3E+3 x + 2.4E+5 0.9581
Trp 07 + 05 y = 6.3E+3 x + 4.5E+3 0.9997
Tyr 60 + 10 y = 1.2E+4 x + 7.3E+5 0.9500
R3
AA Concent_[ation Eqg. of calibration curve R2
(g L)

Ala 18 + 4 y =3.8E+3 x + 6.9E+4 0.9788
Arg 16 + 2 y = 1.6E+5 x + 2.6E+6 0.9977
Asn 48 £ 05 y =8.7E+3 x + 4.2E+4 0.9998
Asp 4 + 1 y =2.3E+3 x + 8.9E+3 0.9949
Gln 8 + 1 y = 14E+4 x + 1.1E+5 0.9984
Glu 13 + 2 y=1.1E+4 x + 1.4E+5 0.9843
His 3 + 2 y = 1.9E+5 x + 6.6E+5 0.9935
Lys 79 = 038 y=2.1E+4 x + 1.7E+5 0.9969
Met -2 + 2 y =1.5E+4 x - 3.7E+4 0.9992
Phe 19 + 3 y=1.7E+4 x + 3.3E+5 0.9931
Ser 21+ 1 y = 7.5E+3 x + 1.6E+5 0.9983
Thr 12 £ 2 y = 6.3E+3 x + 7.8E+4 0.9951
Trp 0 + 1 y =6.9E+3 x + 1.5E+3 0.9976
Tyr 66 + 7 y =5.2E+3 x + 3.4E+5 0.9806
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R2
AA ConcenFEation Eq. of calibration curve R2
(ug L)
Ala 1 + 2 y =4.1E+3 x + 5.1E+3 0.9987
Arg 91 + 07 y =1.4E+5 x + 1.3E+6 0.9996
Asn 20 =+ 05 y=9.2E+3 x + 1.9E+4 0.9997
Asp 0 + 2 y=2.7E+3 X - 1.1E+3 0.9978
Gln 69 £ 08 y = 1.2E+4 x + 8.6E+4 0.9978
Glu 50 + 06 y=1.1E+4 x + 5.4E+4 0.9985
His 06 + 02 y=11E+5x + 7.4E+4 1.0000
Lys 19 =+ 08 y = 1.8E+4 x + 3.3E+4 0.9993
Met 01 =+ 0.7 y = 2.0E+4 x + 2.2E+3 0.9974
Phe 9 + 3 y = 2.0E+4 x + 1.9E+5 0.9915
Ser 5 + 1 y =8.4E+3 x + 4.4E+4 0.9991
Thr 7 + 1 y =5.7E+3 x + 4.2E+4 0.9923
Trp -13 £ 10 y =7.0E+3 x - 9.5E+3 0.9990
Tyr 37 + 6 y =6.5E+3 x + 2.4E+5 0.9628
R4
AA ConcenFEation Eq. of calibration curve R2
(ug L)

Ala 38 £ 2 y =4.3E+3 x + 1.7E+5 0.9984
Arg 70 £ 04 y =1.5E+5 x + 1.1E+6 0.9997
Asn 30 + 04 y =8.4E+3 x + 2.5E+4 0.9999
Asp 4 + 4 y = 2.5E+3 x + 9.8E+3 0.9885
GIn 105 + 08 y =1.3E+4 x + 1.4E+5 0.9994
Glu 10 + 3 y=1.1E+4 x + 1.1E+5 0.9914
His 3 + 2 y = 1.1E+5 x + 3.5E+5 0.9934
Lys 37 + 10 y =2.0E+4 x + 7.2E+4 0.9977
Met 4 + 6 y=1.1E+4 x + 4.8E+4 0.9320
Phe 117 + 07 y = 1.8E+4 x + 2.1E+5 0.9983
Ser 31 + 3 y =8.1E+3 x + 2.5E+5 0.9941
Thr 15 + 3 y =6.5E+3 x + 1.0E+5 0.9918
Trp 3 + 3 y =4.0E+3 x + 1.2E+4 0.9804
Tyr 7 + 2 y =5.2E+3 x + 3.7E+4 0.9946




Table S5. (Continuation)

R5
AA Concenq;ation Eq. of calibration curve R2
(Mg L)
Ala 41 + 4 y =5.0E+3 x + 2.1E+5 0.9933
Arg 19 + 06 y = 1.3E+5 x + 2.5E+6 0.9995
Asn 56 <+ 04 y =8.1E+3 x + 4.5E+4 0.9999
Asp 142 + 0.7 y =2.3E+3 x + 3.3E+4 0.9996
Gln 11 = 1 y =1.3E+4 x + 1L.4E+5 0.9987
Glu 149 + 09 y =1.3E+4 x + 1.9E+5 0.9993
His 86 <+ 06 y = 1.0E+5 x + 8.7E+5 0.9992
Lys 82 <+ 07 y=1.7E+4 x + 1.4E+5 0.9990
Met -14 + 03 y =1.7E+4 x - 2.3E+4 0.9999
Phe 17 + 1 y = 1.5E+4 x + 2.6E+5 0.9993
Ser 60 + 6 y =7.2E+3 x + 4.4E+5 0.9877
Thr 16 + 1 y =6.6E+3 x + 1.1E+5 0.9993
Trp 05 =+ 09 y =5.3E+3 x + 2.8E+3 0.9977
Tyr 58 + 1 y = 4.4E+3 X + 2.6E+5 0.9995
R8
AA Concenq;ation Eq. of calibration curve R2
(Hg L)

Ala 26 + 2 y = 7.8E+3 x + 2.0E+5 0.9979
Arg 6 =+ 1 y = 1.5E+5 x + 2.3E+6 0.9986
Asn 4 + 1 y = 8.5E+3 x + 3.6E+4 0.9985
Asp 15 + 2 y =2.7E+3 x + 4.0E+4 0.9961
Gin 5 + 1 y=1.4E+4 x + 6.8E+4 0.9988
Glu 124 + 1.0 y =1.3E+4 x + 1.6E+5 0.9990
Gy 55 =+ 11 y = 1.2E+3 X + 6.4E+4 0.9593
His 10 + 1 y =1.2E+5 x + 1.2E+6 0.9964
Lys 10 + 1 y =2.1E+4 x + 2.1E+5 0.9959
Met 3 0+ 1 y =2.1E+4 x - 5.4E+4 0.9985
Phe 147 + 08 y =1.7E+4 x + 2.5E+5 0.9993
Ser 85 + 5 y=7.1E+3 x + 6.0E+5 0.9915
Thr 224 + 05 y = 6.5E+3 x + 1.5E+5 0.9998
Trp 01 + 09 y = 6.8E+3 X + 4.0E+2 0.9988
Tyr 25 + 1 y=4.7E+3 x + 1.2E+5 0.9984
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R7
AA ConcenFEation Eq. of calibration curve R2
(ug L)
Ala 30 = 4 y =4.4E+3 x + 1.3E+5 0.9819
Arg 15 + 04 y = 1.7E+5 x + 2.5E+6 0.9997
Asn 6.2 =+ 06 y = 8.6E+3 x + 5.3E+4 0.9995
Asp 5 + 1 y =2.9E+3 x + 1.5E+4 0.9974
Gln 87 + 09 y = 1.4E+4 x + 1.2E+5 0.9991
Glu 117 £ 1.0 y = 1.2E+4 x + 1.4E+5 0.9982
His 27 = 05 y =2.3E+5 x + 6.3E+5 0.9994
Lys 68 == 07 y =2.3E+4 x + 1.6E+5 0.9989
Met 2 + 3 y = 1.5E+4 x + 2.6E+4 0.9941
Phe 13 + 2 y = 2.0E+4 x + 2.5E+5 0.9956
Ser 15 + 2 y=1.1E+4 x + 1.6E+5 0.9925
Thr 129 =+ 07 y = 6.6E+3 x + 8.5E+4 0.9991
Trp 0 + 1 y = 6.4E+3 X + 6.5E+2 0.9978
Tyr 47 = 2 y = 6.5E+3 x + 3.1E+5 0.9982
R9
AA ConcenFEation Eq. of calibration curve R2
(ug L)

Ala 19 + 1 y =1.1E+4 x + 2.1E+5 0.9986
Arg 157 + 09 y = 1.6E+5 x + 2.5E+6 0.9988
Asn 26 = 04 y =9.4E+3 x + 2.4E+4 0.9998
Asp 11 + 1 y =2.5E+3 x + 2.7E+4 0.9989
GIn 6 + 1 y =1.4E+4 x + 8.5E+4 0.9983
Glu 106 + 0.6 y =1.3E+4 x + 1.4E+5 0.9996
Gy 31 =+ 3 y = 1.1E+3 X + 3.4E+4 0.9965
His 58 + 07 y=1.1E+5x + 6.3E+5 0.9988
Lys 46 + 06 y =2.0E+4 x + 9.1E+4 0.9991
Met 3 = 2 y =1.9E+4 x - 6.3E+4 0.9971
Phe 109 + 0.6 y = 1.8E+4 x + 2.0E+5 0.9997
Ser 34 + 2 y=7.9E+3 x + 2.7E+5 0.9975
Thr 9.7 + 06 y = 7.0E+3 x + 6.8E+4 0.9996
Trp -38 £ 09 y = 6.6E+3 x - 2.5E+4 0.9996
Tyr 10 + 4 y =6.8E+3 x + 7.0E+4 0.9910




Table S5. (Continuation)

R10A R10B
AA ConcenFEation Eq. of calibration curve R2 AA Concenq;ation Eq. of calibration curve R2
(ug L) (ug L)
Ala 93 + 7 y = 1.1E+4 x + 1.0E+6 0.9897 Ala 29 + 4 y = 1.3E+4 x + 3.9E+5 0.9873
Arg 32 + 3 y = 1.9E+5 x + 6.0E+6 0.9952 Arg 18 + 4 y = 1.4E+5 x + 2.6E+6 0.9901
Asn 18 + 1 y =8.2E+3 x + 1.5E+5 0.9991 Asn 90 + 08 y =8.5E+3 x + 7.6E+4 0.9996
Asp 70 + 3 y =2.6E+3 x + 1.8E+5 0.9969 Asp 15 + 4 y =3.0E+3 x + 4.4E+4 0.9725
GIn 25 + 1 y = 1.5E+4 x + 3.8E+5 0.9989 Gin 15 + 1 y = 1.4E+4 x + 2.0E+5 0.9993
Glu 53 + 3 y =1.3E+4 x + 7.1E+5 0.9961 Glu 15 + 4 y = 1.2E+4 x + 1.9E+5 0.9864
Gy 93 =+ 6 y=1.3E+3 x + 1.2E+5 0.9957 Gly 34 =+ 16 y = 1.4E+3 X + 4.6E+4 0.9688
His 18 + 1 y = 2.5E+5 x + 4.4E+6 0.9968 His 12 + 2 y=1.1E+5x + 1.3E+6 0.9959
Lys 20 = 2 y = 2.9E+4 x + 5.8E+5 0.9937 Lys 100 =+ 1 y=21E+4 x + 2.1E+5 0.9984
Met -3 + 1 y=14E+4 x - 4.7TE+4 0.9990 Met 10 £ 5 y=1.2E+4 x - 1.3E+5 0.9791
Phe 13 + 1 y = 4.3E+4 x + 5.8E+5 0.9984 Phe 16.0 + 0.8 y = 1.9E+4 x + 3.0E+5 0.9995
Ser 264 * 16 y =7.1E+3 X + 1.9E+6 0.9876 Ser 101 + 4 y =7.0E+3 x + 7.1E+5 0.9970
Thr 58 + 2 y = 6.4E+3 x + 3.7E+5 0.9979 Thr 15 + 5 y=7.2E+3 x + 1.1E+5 0.9793
Trp -1 + 3 y = 1.5E+4 x - 2.3E+4 0.9944 Trp 05 =+ 10 y =6.7E+3 x + 3.2E+3 0.9987
Tyr 32 + 3 y =6.1E+3 x + 2.0E+5 0.9932 Tyr 23 + 2 y =5.5E+3 x + 1.3E+5 0.9967
R11 R13

AA Co?ﬁs nLtE;ation Eq. of calibration curve R? AA Co?ﬁgrg[;ltion Eq. of calibration curve R2

Ala 250 =+ 18 y =8.3E+3 x + 2.1E+6 0.9873 Ala 65 + 3 y=1.7E+4 x + 1.1E+6 0.9973
Arg 59 + 3 y=18E+5x + L1E+7 0.9971 Arg 29 + 1 y = 1.7E+5 x + 5.1E+6 0.9992
Asn 32 £ 3 y =8.5E+3 x + 2.7E+5 0.9941 Asn 125 + 0.9 y = 9.7E+3 x + 1.2E+5 0.9991
Asp 151 + 15 y =3.2E+3 X + 4.9E+5 0.9792 Asp 56 = 3 y = 2.4E+3 x + 1.4E+5 0.9966
GIn 62 + 5 y=18E+4x + 1L1E+6 0.9931 GIn 22 + 1 y = 1.6E+4 x + 3.5E+5 0.9987
Glu 67 = 4 y =1.5E+4 x + 1.0E+6 0.9947 Glu 31 + 1 y = 1.6E+4 x + 4.9E+5 0.9988
Gly n.d. Gy 66 + 3 y = LAE+3 x + 9.5E+4 0.9982
His 65 + 5 y = 1.4E+5 X + 9.4E+6 0.9890 His 171 + 0.6 y =1.2E+5 x + 2.1E+6 0.9996
Lys 60 =+ 7 y = 2.8E+4 x + 1.7E+6 0.9812 Lys 219 + 07 y = 2.4E+4 x + 5.3E+5 0.9995
Met -9 =+ 13 y = 1.0E+4 X - 9.5E+4 0.9184 Met -3 £ 1 y = 1.6E+4 x - 4.8E+4 0.9988
Phe 43 + 2 y = 2.4E+4 x + 1.0E+6 0.9990 Phe 23+ 2 y = 2.4E+4 x + 5.5E+5 0.9944
Ser nd. Ser 167 + 8 y = 7.8E+3 x + 1.3E+6 0.9932
Thr 118 =+ 16 y = 7.8E+3 x + 9.2E+5 0.9676 Thr 34 + 1 y=T78E+3x+2.7E+5 0.9991
Trp 4 r 2 Yy = 6.7E+3 X + 2.6E+4 0.9882 Trp 03 =+ 05 y = 1.4E+4 X + 3.6E+3 0.9996
Tyr 118 + 5 y = 5.3E+3 x + 6.3E+5 0.9970 Tyr 44 = 4 y =6.2E+3x + 2.7TE+5 0.9912




Gaseous VOCs and Oxygenated VOCs

Oxygenated VOCs (carbonyls) and VOC were simultaslysampled on the field with the AEROVOCC devide. the
one hand, the performances of VOC measuremenieigaseous and aqueous phases have been destritedils in
Wang et al (2020) at the PUY station. The detedtmiis and the extended calculated uncertaintieseported in Table
S6. On the other hand, the measurement of carbontfle gaseous phase have been adapted from Rolssi@l. (2012).
The derivatization of gaseous carbonyls is direpgyformed on the solid Tenax® TA tubes after thmaspheric
sampling. Before sampling, the Tenax sorbent aeecpated at the laboratory. The sorbent coatiaghigeved during 20
min by sublimation of PFBHA: a nitrogen stream (¥8Dmin tube?) is passed through a glass bulb that containd soli
PFBHA and connected to 8 Tenax® sorbent tubes nvahi oven maintained at 110°C (homemade devic®FBHA
mass of 300 pg per connected tube is introducedthe glass bulb. After the coating process, tleeqmated tube is
sealed and left at room temperature. The coatifigjeicy and quality (no contamination) have beestad by TD-GC-
MS. Humidity is recognized to modify the derivatipa efficiency (Rossignol et al., 2012). The clguatmosphere
usually presents high humidity levels, and itsugfice has been tested at the laboratory for PFB¥#ed tubes. Except
for formaldehyde, the responses of other carboam@dsnot influenced by relative humidity levels §0,and 90%) within
the determined repeatability range. In the cadg ttfie peak area at 90%-RH is two to three timghériat 50 and 90%
RH than at 0%. The breakthrough volume (BV) testgehbeen performed in real clear-sky atmosphenditions with
two Tenax PFBHA pre-coated tubes in series (thetfamd the back sampling tubes) and operatedlatarite of 100
ml mint by a Gilan air pump. The gaseous sampling wasopegd for 5 min, 40 min, 1 h and 2 h corresponding
sampling volumes of 0.5 L, 4 L, 6 L, and 12 L, resfvely at UCA (Clermont-Auvergne University) Céza campus
and at the urban station of ATMO Auvergne Air QtyalNetwork in Clermont-Ferrand. For a given compauthe
breakthrough volume is reached when the responge @ompound in the back sampling tube (or secoatkd tube) is
higher than 5% of the one in the front tube. Far light carbonyl compound formaldehyde (F), the BValways
overpassed even at a small volume of 0.5 L. Fo€64arbonyls, C4-compounds breakthrough at 6L wielganal (C5)
does not. Consequently, the determined concentsatid carbonyls lower than C5 is semi quantitatihe: measured
concentrations of OVOC represent the lower limier calibration curve of carbonyl compounds on-satktube
derivatization, a diluted C=0 standard solutio2 @fM - 10 mM is prepared with the carbonyl compostahdards (C=0
standard solution) prepared at 0.01 M isOfhcetonitrile (5/95). One uL of the diluted carplostandard solution is
injected into every pre-conditioned Tenax® TA tupes-coated with PFBHA. These tubes are storembahitemperature

for five-day-derivatization before TD-GC-MS analysT he linearity of the method is good with:R95%.



Table S6. Performances of VOC measurements in the ggous and aqueous phases (Wang et al.,, 2020) and Gmn/
measurements in the gaseous phase. DL: detection limin ng. Ui: extended uncertainty following the ACTRIS network
procedure (Hoerger et al., 2015).

DL by DL by . o Uci (%)
Compounds SBSE Tenax® tube Uci (%) in air )
in water
(ng) (ng)

VOC
Benzen 0.01¢ 0.6 19.€ 11.¢
Toluen 0.00¢ 0.1z 17.¢ 10.2
Ethylbenzen 0.01¢ 0.3¢ 17.¢ 16.C
m+p-xylene 0.00¢ 0.11 18.2 17.¢
o-xylene 0.01¢ 0.2F 17.C 16.2
Styren 0.02¢ 0.4¢€ 17.C 16.€
Isopropylbenzer 0.02¢ 0.3¢ 20.2 20.1
n-propylbenzen 0.03¢ 0.7¢ 25.2 25.2
1,3,t-trimethylbenzen 0.01c¢ 0.1¢ 23.C 23.C
1,2,4-trimethylbenzen 0.011 0.22 20.¢ 20.€
Naphtalen 0.03¢ 0.8¢ 20.¢ 18.¢
Isopren: 0.01¢ 0.67 22.2 20.£
a-pinen 0.04¢ 0.9t 19.4 19.4
B-pinent 0.01¢ 0.3< 20.¢ 20.¢
Limonen 0.00¢ 0.1z2 17.¢ 18.C
Nopinone 0.02% 0.6( 17.2 19.¢
ovoC
Methylvinylketone (MVK n.d 3.45 n.d n.d
Metacrolein (MACR n.d 3.4( n.d n.d
Butana n.d 3.2¢ n.d n.d
Pentane n.d 3.2z n.d n.d
Hexana n.d 3.2¢ n.d n.d
Hydroxyaceton n.d 4.32 n.d n.d
Heptane n.d 3.4( n.d n.d
Octana n.d 3.2¢ n.d n.d
Formaldehyde (f n.d 0.44 n.d n.d
Acetone (AC n.d 3.1¢ n.d n.d
Glyoxal (GL) n.d 2.0¢ n.d n.d
Methylglyoxal (MGL) n.d 4.6¢ n.d n.d

n.d.= non determined.
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obtained for all the cloud events during BIO-MAIDO.
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Partitioning coefficient “q”

Chemical compounds are partitioned between theagdsaqueous phases which can be represented bstitooiag
coefficient g, defined by Audiffren et al. (1998)daused in other studies such as in van Pinxtdrah @005) and Wang et
al. (2020) which is defined as:

C

aq

~ LWC x Hyy X R X T X Cear

q

where Gqand Gasare, respectively, the aqueous and gaseous coatiens of compound of interest in molec&rthe LWC
liquid water content of the cloud event in vol I.Mder is the effective Henry's law constant in M dtand R = 0.08206 atm
M-1 K, The g factor indicates whether the compound teff@st is at the Henry's law equilibrium (q = Lisaturated (g<1)

or supersaturated in the aqueous phase (g>1).

Tables S7 and S8 present the values of gas andas|phase concentrations ang Halues of each VOC analyse, together

with temperature and LWC values measured during elmeid event during this study.

Table S7. Concentrations of gas-phase volatile orgencompounds observed during cloud events at Reunmidsland and used for
the partitioning coefficient calculations.

Cloud R1 R3 R4 R5 R6 R8 R9 R10B R11 R13
Formaldehyde n.d. 1.48]1 1.967 13.6 2.051 4.0D6 91.64 0.733 n.d. n.d.
Fﬁ]?iss-e Acetone n.d. 0.278 <DL 0.645 2.093 3.408 0.37 0.599 n.d. n.d.
(ppb) Glyoxal nd. | 0044 013 <DL <DL 0.005 0.01 0011  d.n. n.d.
Methylglyoxal n.d. 0.048 0.098 <DL <DL 0.001 0.002 0.001 n.d. n.d.
Benzene 187.40 n.d, n.d. n.d. 195.%2 771]18 150/8157.02 67.44 105.60
Toluene 92.73 n.d. n.d. n.d. 392.91 350.89 146417 51.3B 56.72 350.61
Ethylbenzene 59.18 n.d n.d. n.d. 69.69 45.79 23.2814.33 4.89 50.33
Gas- m-+p-xylene 29.55 n.d. n.d. n.d. 144.06 145.62 38.93 26.43 22.72 56.99
phase o-xylene 16.04 n.d. n.d. n.d. 44.1¢ 47.33 12.90 720 6.72 17.13
(Pp1) Isoprene 1950 nd. n.d. n.d. 172.25  243p1  115/564.05 | 128.20| 81.83
a-pinene 20.21 n.d. n.d. n.d. 56.37 41.10 37.39 2316 12.60 46.45
B-pinene 4.30 n.d. n.d. n.d. 6.66 5.56 5.0% 3.46 61% 5091
Limonene 11.10 n.d. n.d. n.d. 23.63 79.38 14.04 071 8.26 26.54

15



Table S8. Gas-phase and aqueous-phase concentraticlesnperature, LWC and Henry effective constants ugkfor the calculation
of q factors. Hert are obtained from Sander (2015) and Wang et al. (20) considering the intrinsic Henry’s law constantand the
hydration constants for carbonyls.

compound | Gioua | concenvaton | ‘soncenvation | T | We | Meny | afectr
molec cm® molec cm?3 (°C) g cm®
R1 4.14E+08 1.01E+06 15.1 0.047 2.304E-01 5.39E+03
R2 1.00E+06 17 0.09 2.094E-01
R5 1.70E+06 17 0.143 2.094E-01
R6 3.30E+09 17 0.138 2.094E-01
isoprene R7 1.47E+06 17 0.068 2.094E-01
R8 3.79E+09 3.09E+06 175 0.126 2.042E-01 7.67E+02
R9 2.68E+09 1.63E+06 17.2 0.088 2.073E-01 8.21E+02
R10B 2.16E+06 16.6 0.073 2.136E-01
R11 4.26E+09 7.57E+05 17.2 0.054 2.073E-01 3.85E+02
R13 9.34E+08 2.84E+06 17.2 0.086 2.073E-01 4.14E+03
R1 8.15E+08 3.18E+04 15.1 0.047 7.902E-03 4.44E+03
R2 1.11E+05 17 0.09 7.150E-03
R5 1.46E+04 17 0.143 7.150E-03
R6 1.13E+09 2.88E+04 17 0.138 7.150E-03 1.08E+03
. R7 5.76E+04 17 0.068 7.150E-03
-pinene R8 5.56E+08 3.67E+04 175 0.126 6.966E-03 3.15E+03
R9 1.09E+09 3.78E+06 17.2 0.088 7.076E-03 2.33E+05
R10B 8.95E+08 8.84E+04 16.6 0.073 7.302E-03 7.80E+03
R11 8.32E+07 3.37E+03 17.2 0.054 7.076E-03 4.45E+03
R13 2.48E+07 3.88E+04 17.2 0.086 7.076E-03 1.08E+05
R1 8.86E+07 2.38E+04 15.1 0.047 2.519E-02 9.60E+03
R2 7.88E+04 17 0.09 2.274E-02
R5 17 0.143 2.274E-02
R6 1.34E+08 17 0.138 2.274E-02
B-pinene R7 4.10E+04 17 0.068 2.274E-02
R8 5.30E+07 175 0.126 2.214E-02
R9 1.32E+08 2.11E+06 17.2 0.088 2.250E-02 3.41E+05
R10B 7.09E+07 5.92E+04 16.6 0.073 2.323E-02 2.07E+04
R11 7.15E+06 17.2 0.054 2.250E-02
R13 9.11E+05 9.60E+03 17.2 0.086 2.250E-02 2.29E+05
R1 2.29E+08 1.04E+05 15.1 0.047 8.344E-02 4.89E+03
R2 1.95E+05 17 0.09 7.482E-02
R5 7.84E+04 17 0.143 7.482E-02
R6 3.75E+08 4.12E+04 17 0.138 7.482E-02 4.47E+02
Limonene R7 1.38E+05 17 0.068 7.482E-02
R8 6.04E+08 4.13E+04 17.5 0.126 7.272E-02 3.13E+02
R9 3.79E+08 2.03E+06 17.2 0.088 7.397E-02 3.46E+04
R10B 2.27E+08 1.01E+05 16.6 0.073 7.655E-02 3.36E+03
R11 2.14E+08 1.75E+04 17.2 0.054 7.397E-02 8.58E+02
R13 8.96E+07 1.02E+05 17.2 0.086 7.397E-02 7.49E+03
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R1 3.83E+09 151 0.047 2.953E-01
R2 17 0.09 2.684E-01
R5 8.58E+05 17 0.143 2.684E-01
R6 3.49E+09 17 0.138 2.684E-01
R7 17 0.068 2.684E-01
Benzene
R8 5.47E+09 2.61E+05 175 0.126 2.618E-01 3.68E+01
R9 4.43E+09 9.77E+04 17.2 0.088 2.657E-01 2.40E+01
R10B 3.22E+09 8.17E+04 16.6 0.073 2.738E-01 3.23E+01
R11 3.36E+09 2.01E+04 17.2 0.054 2.657E-01 1.06E+01
R13 3.03E+09 17.2 0.086 2.657E-01
R1 3.41E+09 151 0.047 2.494E-01
R2 7.10E+04 17 0.09 2.262E-01
R5 5.20E+04 17 0.143 2.262E-01
R6 7.16E+09 6.92E+04 17 0.138 2.262E-01 8.84E+00
Toluene R7 17 0.068 2.262E-01
R8 3.27E+09 8.58E+04 175 0.126 2.205E-01 2.69E+01
R9 3.96E+09 1.23E+05 17.2 0.088 2.239E-01 4.49E+01
R10B 3.11E+09 2.18E+04 16.6 0.073 2.309E-01 1.19E+01
R11 1.15E+09 2.86E+04 17.2 0.054 2.239E-01 5.88E+01
R13 5.43E+08 6.45E+04 17.2 0.086 2.239E-01 1.76E+02
R1 2.18E+09 151 0.047 2.191E-01
R2 4.26E+04 17 0.09 1.983E-01
R5 2.87E+04 17 0.143 1.983E-01
R6 1.11E+09 3.99E+04 17 0.138 1.983E-01 5.00E+01
Ethylbenzene R7 17 0.068 1.983E-01
R8 3.25E+08 5.10E+04 175 0.126 1.932E-01 2.46E+02
R9 6.77E+08 7.59E+04 17.2 0.088 1.962E-01 2.48E+02
R10B 2.94E+08 1.16E+04 16.6 0.073 2.025E-01 1.02E+02
R11 1.95E+07 1.66E+04 17.2 0.054 1.962E-01 3.06E+03
R13 3.86E+04 17.2 0.086 1.962E-01
R1 1.08E+09 7.94E+03 151 0.047 2.304E-01 2.74E+01
R2 3.91E+04 17 0.09 2.094E-01
R5 2.69E+04 17 0.143 2.094E-01
R6 2.49E+09 8.64E+04 17 0.138 2.094E-01 4.81E+01
m-p-xylene R7 5.91E+03 17 0.068 2.094E-01
R8 9.57E+08 3.41E+04 175 0.126 2.042E-01 5.52E+01
R9 9.89E+08 1.53E+04 17.2 0.088 2.073E-01 3.40E+01
R10B 5.42E+08 1.66E+04 16.6 0.073 2.136E-01 7.86E+01
R11 6.83E+08 1.13E+04 17.2 0.054 2.073E-01 5.89E+01
R13 2.09E+04 17.2 0.086 2.073E-01
R1 3.31E+08 4.37E+03 151 0.047 2.304E-01 4.87E+01
R2 2.88E+04 17 0.09 2.094E-01
o-xylene R5 2.22E+04 17 0.143 2.094E-01
R6 7.47E+08 7.25E+04 17 0.138 2.094E-01 1.33E+02
R7 3.71E+03 17 0.068 2.094E-01
R8 2.68E+08 1.93E+04 175 0.126 2.042E-01 1.10E+02
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R9 3.70E+08 8.42E+03 17.2 0.088 2.073E-01 4.94E+01
R10B 4.26E+08 1.21E+04 16.6 0.073 2.136E-01 7.25E+01
R11 2.11E+08 6.96E+03 17.2 0.054 2.073E-01 1.17E+02
R13 1.42E+04 17.2 0.086 2.073E-01
R1 4.71E+09 3.52E+03 15.1 0.047 2.15E-01 3.13E+00
R2 8.37E+03 17 0.09 2.01E-01
R5 2.03E+05 17 0.143 2.01E-01
R6 2.32E+08 17 0.138 2.01E-01
135 R7 17 0.068 2.01E-01
trimethylbenzene|  Rrg 5.24E+08 2.21E+03 17.5 0.126 1.97E-01 7.11E+00
R9 1.06E+09 3.61E+03 17.2 0.088 1.99E-01 8.15E+00
R10B 8.62E+08 3.60E+03 16.6 0.073 2.03E-01 1.18E+01
R11 5.08E+07 2.92E+01 17.2 0.054 1.99E-01 2.24E+00
R13 1.26E+09 9.76E+03 17.2 0.086 1.99E-01 1.90E+01
R1 5.22E+08 1.01E+04 15.1 0.047 3.51E-01 4.93E+01
R2 9.59E+03 17 0.09 3.24E-01
R5 1.28E+04 17 0.143 3.24E-01
R6 8.05E+08 7.99E+03 17 0.138 3.24E-01 9.34E+00
1.2.4- R7 5.48E+03 17 0.068 3.24E-01
trimethylbenzene |  Rg 1.37E+07 9.90E+03 175 0.126 3.17E-01 7.56E+02
R9 9.23E+07 1.28E+03 17.2 0.088 3.21E-01 2.06E+01
R10B 3.16E+07 1.12E+04 16.6 0.073 3.29E-01 6.20E+02
R11 4.31E+03 17.2 0.054 3.21E-01
R13 1.25E+08 1.18E+04 17.2 0.086 3.21E-01 1.44E+02
R1 4.62E+07 1.33E+03 15.1 0.047 4.08E-01 6.35E+01
R2 1.35E+03 17 0.09 3.68E-01
R5 3.01E+03 17 0.143 3.68E-01
R6 4.96E+07 1.06E+03 17 0.138 3.68E-01 1.76E+01
123 R7 1.56E+03 17 0.068 3.68E-01
trimethylbenzene |  Rg 6.60E+08 6.05E+02 175 0.126 3.59E-01
R9 4.36E+08 17.2 0.088 3.64E-01
R10B 2.84E+08 1.63E+03 16.6 0.073 3.76E-01 8.79E+00
R11 2.71E+08 2.62E+02 17.2 0.054 3.64E-01 2.06E+00
R13 1.06E+09 1.30E+03 17.2 0.086 3.64E-01 1.63E+00
R4 4.03E+10 1.809E+07 17 0.0280 6.22E40: 1 08E-01
R5 2.79E+11 1.838E+08 17 0.1430 6.22E+0: 3.11E-02
Formaldehyde R6 4.20E+10 5.259E+07 17 0.1380 6.22E+0: 6.12E-02
R8 8.38E+10 2.232E+08 175 0.1260 5 96E+0: 1 49E-01
R9 3.38E+10 5.091E+07 17.2 0.0880 6.12E+0: 1.18E-01
R10B 1.50E+10 4.008E+07 16.6 0.0730 6.44E+0: 2 39E-01
R4 6.186E+06 17 0.0280 4.42E+0;
R5 1.32E+10 2.281E+07 17 0.1430 4.42E+0; 1 15E40"
Acetone R6 4.29E+10 1.587E+07 17 0.1380 A4.42E+0: 2 55E+0!
R8 6.97E+10 1.350E+07 175 0.1260 4.29E+0; 1 50E+0!
R9 7.57E+09 9.430E+06 17.2 0.0880 4.37E+0; 1 36E+40"
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R10B 1.23E+10 2.461E+07 16.6 0.0730 4.53E40" 2 55E+0"
R4 2.66E+09 4.214E+05 17 0.0280 8.38E+0! 2 90E-04
R5 1.188E+07 17 0.1430 8.38E+0!
R6 1.645E+07 17 0.1380 8.38E+0!
Glyoxal -
R8 1.01E+08 6.698E+07 17.5 0.1260 8.02E+0! 2 80E-01
R9 2.10E+08 1.711E+07 17.2 0.0880 8.23E+0! 4.82E-02
R10B 2.34E+08 3.735E+06 16.6 0.0730 8.68E+0! 1.08E-02
R4 2.01E+09 3.506E+06 17 0.0280 7.44E+0: 3.60E-01
R5 1.188E+07 17 0.1430 7.44E+0:
R6 6.646E+06 17 0.1380 7.44E+0:
Methylglyoxal -
R8 2.86E+07 3.914E+07 17.5 0.1260 7.12E+0: 6.53E+0:
R9 3.16E+07 4.980E+06 17.2 0.0880 7.31E+0: 1.05E+0"
R10B 3.05E+07 7.251E+06 16.6 0.0730 7.71E+0: 1.81E+0
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Table S9. Relative contribution of land cover usesetated to the time of air masses spent over the areluring calculated back

trajectories for each cloud event.

Cloud Coastal | Farming| Urban | Vegetation
area area area area
R1 0.30 28.3 3.2 68.1
R2 4.40 20.6 3.2 71.7
R3 0.00 0.00 0.00 100
R4 0.00 0.00 0.00 100
R5 0.00 0.00 0.00 100
R6 0.00 0.00 0.00 100
R7 0.40 34.8 0.00 64.7
R8 0.00 0.00 0.00 100
R9 30.3 1.5 2.2 65.9
R10A 19.2 38.6 5.9 36.2
R10B 10.7 23.2 4.6 61.5
R11 1.6 28.6 1.9 67.8
R12 0.00 14.07 0.00 85.9
R13 1.3 14.8 0.8 83.1
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Table S10. Correlation matrix obtained by PLS analyis, between the land use cover matrix (the “Xs”"), pvided by the CAT model with
the extended chemical matrix (the “Ys”), gatheringfour groups of compounds (inorganic ions, (di)carbrylic acids, amino acids and
sugars).

Group of compounds Variables C;Jra;s;tal Fagrn;ng Urban Vegetation LWC
Coastal are
Land use area Farming are
Urban are
Vegetatiol
Microphysic: LWC
Na*
NH/* .
K* -0.2C 0.22 -0.1¢€ -0.0€ -0.4C
lons Mg -0.2¢ . o051 -0.1€ -0.2¢ -0.3¢
ce* -0.1€ 0.27 -0.17 -0.1C -0.3¢
cr -0.1F .05 -0.0€ -0.31 -0.31
NOs -0.11 0.42 -0.0¢ -0.2¢ -0.34
SC2 -0.2¢ 0.07 -0.2C 0.1C -0.4¢
Alanine -0.0¢ 0.3¢ 0.12 -0.2¢ -0.12
Arginine 0.0¢€ 0.3¢ 0.1€ -0.2¢ 0.01
Asparagin 0.0C . 05 0.31 -0.42 -0.12
Aspartic acit 0.0Z 0.42 0.2¢ -0.3¢ -0.0¢
Glutamine -0.0¢2 0.3¢ 0.1¢ -0.2¢ -0.1:
Glutamic aci 0.11 0.47 0.32Z -0.4: -0.07
Amino Acids Histidine -0.04 0.31 0.1¢ -0.22 -0.0€
Lysine -0.0¢ 0.3¢ 0.1Z -0.2¢ -0.1C
Methionine -0.2¢ -0.31 -0.3¢ 0.3¢ . 05¢
Phenylalanin -0.1¢ 0.3¢ 0.0¢ -0.1¢ 0.07
Serine 0.0C 0.42 0.2¢ -0.3¢ -0.0¢
Threonint -0.0€ 0.47 0.2t -0.3¢ -0.1€
Tryptophai -0.32 0.01 0.1t 0.1¢ -0.3¢€
Tyrosine -0.42 0.3C -0.1C -0.01 -0.1¢
Arabitol -0.17 0.27 0.0C -0.12 -0.2¢
Erythriol -0.0¢ 0.0z -0.2¢ 0.0< -0.2¢
Galactosa -0.07 0.42 0.2¢ -0.3C -0.11
Glucos! -0.1¢ 0.3¢ 0.0€ -0.17 -0.4:
Sugars Glycero 0.2t 0.2t 0.3C -0.3¢ -0.3¢
Inositol -0.1¢ 0.3C -0.0¢ -0.12 -0.2¢
Levoglucosa -0.27 0.12 -0.0¢ 0.04 -0.0z
Mannitol -0.1¢ 0.3¢ 0.0t -0.2C -0.1€
Sorbito -0.04 0.28 -0.0¢ -0.1€ -0.22
Threalos -0.02 0.2¢ 0.02 -0.1€ -0.2¢
Carboxylic acids Aceti_c aci_( -0.22 0.1z -0.2C 0.0z -0.21
Formic aci -0.41 0.27 -0.17 0.01 -0.4¢€
3-MBTCA -0.11 0.4¢€ 0.17 -0.3C -0.1¢
Adipic acic 0.2t 0.4¢ . 06 -0.5C -0.17
Azelaic aci -0.21 0.21 -0.0z -0.0¢t -0.47
Citraconic aci -0.22 0.2¢ -0.31 -0.04 0.2
Fumaric aci -0.1¢ . 05 0.0¢ -0.3€ 0.0¢
Glutaric aci -0.2€ 0.4¢ -0.04 -0.21 -0.32
Lactic acic -0.2¢ 0.17 0.07 -0.0z 0.0¢
Maleic acic -0.0¢ 0.2t
Dicarboxylic acids Mallc_ acic BLLE 0Tk
Malonic acic 0.34 0.0¢
MethylGlutaric acit -0.04 0.47 0.0¢ -0.3¢ 0.1z
MethylSuccinic aci -0.02 . oeC 0.14 -0.44 -0.04
Oxalic acic -0.27 0.2C 0.1 -0.04 -0.0¢
Phthalic aci 0.0z 0.41 0.31 -0.3¢ -0.14
Pinic acic -0.24
Sebacic aci 0.2¢
Suberic aci -0.1¢ .
Succinic aci 0.1¢ PN o4 o 011
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