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Figure S1: Example of the procedure followed to extract the CALIPSO extinc-
tion profiles from less than 50 km to Ny-Ålesund.
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Table S1: Lidar ratios S532 (in sr) for tropospheric and stratospheric aerosol
subtypes in V4 (Kim et al., 2018) and V4.5 (Tackett et al., 2023), respectively.

Tropospheric aerosol subtypes (V4)
Dust 44 ± 9
Polluted continental/smoke 70 ± 25
Polluted dust 55 ± 22
Elevated smoke 70 ± 16
Stratospheric aerosol subtypes (V4.5)
Sulfate 50 ± 18
Smoke 70 ± 16
Unclassified 50 ± 18

Figure S2: Ångström Exponent (AE) temporal evolution (hourly means with
standard deviation) in and around Svalbard in summer 2019, with data from
Ny-Ålesund, Hornsund and Oceania (in the Fram Strait). Long-term daily
means and the corresponding standard deviation of all available ground-based
measurements are represented by the black dashed line and grey shadow respec-
tively.

Figure S3: Figure complementary to Figure 6 in the main document showing
the extinction profiles recorded from CALIOP during summer 2019. In this
case, the colour-coded profiles indicate the classification of the aerosol layer.
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Figure S4: Backscattered signal profiles at 532 nm from KARL for 2, 11 and
21 August and 17 September. The pink lines indicate the altitude of the
tropopause, which is derived from temperature profiles from radio-soundings
at Ny-Ålesund as the altitude at which the lapse rate is smaller than 2 Kkm−1.
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Figure S5: Age contribution to BC concentration product from FLEXPART
during July, August and September.
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