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The information regarding all the flights are presented in this document. This encompasses: 1)
the LWP values from HAMSTRAD and the SLW cloud heights from the LIDAR over one day,
2) the vertical distributions of temperature, potential temperature and relative humidity
measured by the PTU sonde during the flights, and 3) the vertical distribution of the SLWC

sonde frequency f, the derivative of the frequency wrt time ¢ (df /dt) and the calculated SLWC

during the flights.
1. LWP vs. SLW clouds
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Figure S1: Diurnal variation of the Liquid Water Path (LWP) measured by HAMSTRAD (g

m™2, black solid line) on 22 December 2021 (UTC Time). Superimposed is the SLW cloud
thickness (blue area) derived from the LIDAR observations (blue y-axis on the right). Two
vertical green dashed lines indicate 12:00 and 00:00 LT. The red vertical dotted line indicates
the launch of the SLWC sonde under the meteorological balloon (LO1 in ascending phase at

about 02:25 UTC).
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Figure S2: Same as Figure S1 but for 25 December 2021.
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Figure S3: Same as Figure S1, but for 29 December 2021.
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Figure S4: Same as Figure S1, but for 24 January 2022.
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50  Figure S5: Same as Figure S1, but for 28 January 2022.
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53  Figure S6: Same as Figure S1, but for 17 January 2022, corresponding to a cloud-free condition

54 period.
55
56 2. Temperature, potential temperature and relative humidity
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Figure S7: (from left to right) Profiles of: temperature (K), relative humidity (%) observed by

the PTU sonde on 22 December 2021 for a launch at 02:24 UTC in ascending (red) and

descending (black) phases over the entire vertical range, and potential temperature (K) and

relative humidity selected from 400 m agl to 1600 m height. Red and black triangles in the

vertical profiles of potential temperature highlight the presence of inflection points in the

ascending and descending phases, respectively. The vertical dotted line in the right panel

indicates the 100% relative humidity.
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67
68  Figure S8: Same as Figure S6 but for 25 December 2021 at 08:53 UTC.
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70  Figure S9: Same as Figure S6 but for 25 December 2021 at 15:48 UTC.
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73 Figure S10: Same as Figure S6 but for 29 December 2021 at 13:45 UTC.

20211229174751
15 [T T 1B [T T T T 1.6 [T T T A I RERARARNRARE RARS 4 RARAR
Ascending :
Descending
14+ 1.4
10 10 12 1.2
£ £ £ £
= - - =
z b= £ 10 £ 10
= = =2 =2
D D [} [<F)
j x j T
51 5 0.8 08¢
0.6¢ 0.6
0 Lo 8 o] I I L 04 Lo B b bl i bn el el el dllia i
210 220 230 240 250 G 20 40 60 80 100 275 280 285 290 295 300 0 20 40 60 80 100120
Temperature / K Relative Humidity / % Pot. Temp. /K Relative Humidity / %

74
75  Figure S11: Same as Figure S6 but for 29 December 2021 at 17:47 UTC.
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Figure S12: Same as Figure S6 but for 24 January 2022 at 13:51 UTC.
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Figure S13: Same as Figure S6 but for 28 January 2022 at 06:08 UTC.
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Figure S14: Same as Figure S6 but for 17 January 2022 at 07:19 UTC (cloud-free period).

3. SLWC
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Figure S15: Profiles of: (left) SLWC sonde frequency f (black; Hz), (middle) df /dt (black;

Hz s!); and (right) SLWC (black; g m™) observed on 22 December 2021 at 02:24 UTC. 4-point

(20 s) running averages are displayed in red. On the right panel, potential temperature (6, K)

and relative humidity (U, %) are shown as dotted and dashed lines, respectively. Blue triangles

represent the height of the potential temperature inflection points. The green vertical line

represents the estimated one-sigma error (0.05 g m™) of the SLWC estimates from the SLWC

sonde observations. The blue vertical line indicates the 100% relative humidity.
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Figure S16: Same as Figure S15 but for 25 December 2021 at 08:53 UTC.
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98  Figure S17: Same as Figure S15 but for 25 December 2021 at 15:48 UTC.
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Figure S18: Same as Figure S15 but for 29 December 2021 at 13:45 UTC.
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Figure S19: Same as Figure S15 but for 29 December 2021 at 17:47 UTC.
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Figure S20: Same as Figure S15 but for 24 January 2022 at 13:51
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Figure S21: Same as Figure S15 but for 24 January 2022 at 13:51 UTC (descending phase).
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Figure S22: Same as Figure S15 but for 28 January 2022 at 06:08 UTC.
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Figure S23: Same as Figure S15 but for 17 January 2022 at 06:35 UTC (ascending phase) in

cloud-free conditions.
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Figure S24: Same as Figure S15 but for 17 January 2022 at 06:35 UTC (descending phase) in

cloud-free conditions.
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Figure S25: (Top) Path followed by the meteorological balloon launched on 24 January 2022

at 13:51:05 UTC (L14) (red circle) up to the end of the flight (blue circle). (Bottom) Distance

travelled (km) as a function of time since launch.
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