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Class number Definition
-2 Presence of liquid unknow
-1 Surface and subsurface
0 Clear sky
1 Ice clouds
2 Spherical or 2D ice
3 Supercooled water
4 Supercooled water + ice
UNGLACIATED
5 Cold rain WARM CLOUDS ICE CLOUDS SUPERCOOLED-LIQUID-
CONTAINING CLOUDS
6 Aerosols
7 Warm rain ©
8 Stratospheric clouds
. K SCW + ICE SCW + ICE
9 Highly concentrated ice
10 Top of convective towers
SCW + ICE SCW + ICE
11 Liquid clouds
12 Warm rain + liquid clouds
— SCW + ICE
13 Cold rain + liquid clouds
14 Rain may be mixed with liquid
15 Multiple scattering due to supercooled water MIXED-PHASE CLOUDS

Figure S1. DARDAR classes used in the version V2.23 and cloud representation examples in DARDAR-SOCP
(adapted from [Bazantay et al. [2024). The colors of the classes in the table correspond to the pixel colors of the

cloud representations. The symbol C in the diagrams represents cloud types belonging to the cold clouds (temperature
<0°0).




a ) b) Month

— OF J F M A M J J A S o] N D
B0O0 | = MAM
" 2007
— SON 2008
2009
700 2010
H
S
>
2013
600 2014
2015
a 2016
5
g 500
H
2
H
‘é 400 C)
2
00 2007-2010 2013-2016
Total clouds MPCs Total clouds MPCs
Allseasons 51,39 18,87 51,44 17,72
w0 DJF 42,29 12,89 43,71 12,63
.\"’_‘—-\\r“—/_’_‘ MAM 47,11 15,78 49,06 16,41
00 LA 46,58 18,58 48,04 17,72
60-62 62-64 64-66 66-68 68-70 70-72 72-74 7476 76-78 78-80 80-82 SDN 64'95 25'93 64'95 23‘55

Latitude range (*)

Figure S2. (a) Average number of observations per grid cell as a function of latitude for the 4 seasons (winter in
blue, spring in green, summer in yellow, and autumn in brown). The circles represent the 2007-2010 period and the
triangles the 2013-2016 period. Table (b) represents the availability of DARDAR mask v2.23 data for this study (green:
available and orange: not available). Table (c) compares the average occurrences for the seasons between the 2 periods
(2007-2010 and 2013-2016) for total clouds and MPCs.
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Figure S3. Cloud occurrence anomalies for 3 high-latitude regions (2A, 2D, and 2F) for the period 2007-2010 with
two operating modes: day only and day/night. The colored curves represent the average values and the colored areas
around the curves represent the standard deviation range.
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Figure S4. (a) Variance Inflation Factor (VIF) computed for each explanatory variable and cloud type. Values ex-
ceeding the threshold of 10 indicate strong multicollinearity. (b) Spearman’s rank correlations between cloud-type
occurrences and environmental parameters.
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Figure SS. Boxplot showing the total cloud occurrence (%) statistics and uncertainties derived from DARDAR-MASK
and DARDAR-SOCP products across different Arctic regions. The gray boxes represent the interquartile range (IQR),
with the orange line indicating the median and the black cross representing the mean. Red pentagons denote the median
absolute deviation (MAD). Numbers above each boxplot indicate the number of data points for each region. The final
boxplot on the right merges data from all regions.
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Figure S6. Cumulative frequency of most influential parameters of MLR for low-level (a) warm clouds, (b) ice clouds,
(c) USLCs, and (d) MPCs. Each row corresponds to a season. The most influential parameter is only selected when
MLR has R? > 0:2.
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Figure S7. Monthly variations of the cloud-top height (m) for (a) warm clouds, (b) ice clouds, (¢) USLCs, and (d)
MPCs. Results are averaged over 2007-2016 and shown separately for different surface types: ocean (blue), land (red),
sea ice (grey), and all surfaces combined (black).






