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Figure S1. Study zone in Puerto Rico, the US territory and province of Leon, Spain. The blue circles on the map
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are the locations of the sampling sites. This figure was generated using © Google Earth Pro 7.3.
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Figure S2. Suomi NPP satellite image showing (a) the first dust pulse affecting the Caribbean (Puerto Rico) while
a second dust pulse is observed leaving Africa over the North Atlantic on 23 June 2020 (DOY 175), (b) the dust
storm that impacted the Leon site on 16 March 2022 (DOY 75) and (c) on 17 March 2022 (DOY 76).

Methodology for processing WIBS measurements.

When processing WIBS measurements, there are several steps to filter and correct the data: 1)
removal of background fluorescence, 2) removal of non-FAPs that fluoresce and 3) correcting for
“dead-time” losses of FAP that pass undetected particles during the period (dead-time) when the
Xenon lamp recharging. Each time a particle is detected some fraction of the flash lamp light leaks
through the detector filters (Perring et al., 2015). Using the Perring et al. (2015) approach we create
frequency distributions of the FL-1, FL-2 and FL-3 fluorescence intensity measured by the
detectors (Fig. S3a) and identify the peak and standard deviation around that peak. In Fig. S3a the
vertical lines mark one standard deviation (c) beyond the maxima (reprinted from Calvo et al.,
2018, Appendix Al). Given that many non-FAP will fluoresce at relatively low levels, we decided

to accept only those FAP whose fluorescence was > 96, using the same threshold as Morrison et
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al. (2020), so that our results could be compared directly with those from their dust study. This

procedure effectively removes the background noise and fluorescing non-FAPs.
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Figure S3. (a) Frequency histograms of the fluorescence intensity measured with detectors FL-1, -2 and -3 of all
particles sampled during the 30 days field campaign. The vertical bars indicate one standard deviation (c) from
the mean value. The colored markers show 3, 6 and 9 o.
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Figure S4. Average size distributions in PR and Leon, before and during AD events AD events for the asphericity
of FAP (a) Type A, (b) Type B, (c) Type C, (d) Type AB, (e) Type AC, (f) Type BC, (g) Type ABC

Meteorological Measurements



T T T T T T T T T T T T T 100
90
30F 2
S 7% 2
o 2f 7 &
2 T
-3 —150 £
£ 5
o 27 =
] 40 )
2s(a) 130 =
1 1 1 1 1 1 1 1 20
T T T T T T T T T T T T T T = 360
8r 3330
. TF 4300
"o ol J270
E N 4240 S
3 5 F210 ;
3 4fF Jieo =
2N 4150 3§
T °r ~, 4120 F
2 A b W D NS A M“' s
E eV %Y -\W o~ e " P & o ~ & o Jo0 3
= “pe. ~ ad \/ e, ~ ) "\va\"“w" d 6o
1 \" ~
b 430
0 1 1 1 1 1 1 1 1 1 1 1 1 1 40
T T T T T T T T
1011fF
4
I 1010F -
£ 15 8
g 1009 =
? {2 32
2 1008f 3
o
1007F JA A 11
1006(C) AL | . . . X . . . )
169 170 171 172 173 174 175 176 177 178 179 180 181 182
Day of the Year (LST)

43
44

45
46
47

Figure S5. Time series of the meteorological parameters in PR during the month of June 2020.
are those time periods when AD was in the PR region.
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Figure S6. Time series of the meteorological parameters in Leon during the month of March 2022. The shaded
areas are those time periods when AD was in the Leon region.
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Figure S7. Time series in Leon of the mass concentration size distributions measured with the FM-120. The shaded
areas demarcate the time periods when AD was in the region.
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Figure S8. The three possible mixing states of the FAP (green markers) with other aerosols (brown markers) are
shown here as (a) externally mixed, whereby each aerosol particle has a distinct composition, independent from
the others, (b) internally mixed, where every particle can have one or more mixtures of composition and (c) the
aerosol population is both internally and externally mixed.
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