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Supplement

Table S1. Summary of the data availability for aerosol and cloud instruments.

Flight ID Date AMS SP2 SMPS PCASP CPC CDP
C297  16/07/2022 N Y N Y Y Y
C298  19/07/2022 N Y Y Y Y Y
C299  20/07/2022 Y Y Y Y Y Y
C300  22/07/2022 Y Y Y Y Y Y
C301  23/07/2022 Y Y N Y Y Y
C302  24/07/2022 Y Y Y Y Y Y
C303  25/07/2022 Y Y Y Y Y Y
C304  26/07/2022 ) Y Y Y Y Y
C305  27/07/2022 Y Y Y Y Y Y
C306  29/07/2022 Y Y Y Y Y Y
C307  30/07/2022 Y Y Y Y Y Y
C308  31/07/2022 Y N Y Y Y Y
C309  01/08/2022 Y Y Y Y Y Y
C310  02/08/2022 Y Y Y Y Y Y
C311  03/08/2022 N Y Y Y Y Y
C312  04/08/2022 N Y Y Y Y Y
C313  06/08/2022 Y Y () Y Y Y
C314  07/08/2022 ) () Y Y Y Y
C315  08/08/2022 N N Y Y Y Y

Note: N represent unavailable data, Y represent available data, () represent not completely available data.
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Table S2. Summary of cloud properties in the lowest measured clouds and below-cloud aerosols.

Flight!D  Date POV OIOMINe s ;VquCS Re, 1M g‘:’sﬂ;‘r’]’é‘em(ﬁﬁ?
C208  19/07/2022 (hi:f?ezs_t'_:lzdzﬁg) (hi;ﬁfsffg 45 010004 32302 -30
C209  20/07/2022 5?55122;9 6?190?5‘;5 0.0940.06  3.320.1 ~150
C300  22/07/2022 Gf’fjgzo(;o 5?1"301;’5‘;2 0124008  3.840.1 90
C301  23/07/2022 5?5385)7 52(%?;30 0.1340.07  4.120.0 120
C303  25/07/2022 7(18%’)6 4%3)63 0784042 81404 500
C304  26/07/2022 4(15205**;9 3‘891;?7 0454038  7.840.6 540
C305  27/07/2022 6(152%12%8 886;*:’21)7 0274010  4340.2 200
C306  20/07/2022 7?f£13)4 4(91801%4 0614039  7.440.7 400
C307  30/07/2022 5(26661;539 5%22%;’3 0.7940.44  7.9403 600
C308  31/07/2022 Zg(gi;)g 32(33)34 0414026  7.3%0.9 500
C309  01/08/2022 5(585912‘;5 6?&%“ 0354023  5.140.6 280
C310  02/08/2022 5(211211165)5 6?3?‘:’)7 > 0154009 38401 40
C312  04/08/2022 8?5213'293;5 5?11(f8‘;8 0.5040.32  6.240.7 120
C313  06/08/2022 6‘88—“;)7 ! 52(;‘;“5;‘4 0.1640.09  4.340.7 10
C314  07/08/2022 7?15;17?6 8(213;2255;6 0.1940.07  3.940.1 230

Note: The distances are approximate distances between the lowest measured cloud layers and the LCL heights.

Table S3. Experimental conditions used for case studies.

Ex nitial T(K) 0P o 06)  keppa  Sizemode  Mitial updraft Iglrtéill

p. (hpa) 0 pp velocity (m/s) Eadius
Period 1-C300 case 277 576.45 52 0.27 Model 2.5 500
Period 2-C303 case 282 650.17 67 0.41 Mode2 2.5 500

Note: The setup of initial T, P and RH, and aerosol characteristics (kappa and size modes) are selected from two flights (C300
20 and C303). Aerosol size distributions were averaged over near cloud-base SLRs. The size modes are displayed in Fig. S7. The
initial T, P and RH were averaged within 200 m below the LCL height.
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Figure S1: Examples of backward-dispersion fields from selected flight simulations, illustrating different and representative
horizontal footprints of original air parcels transported over the past six days before reaching the sampling area during the campaign.
The corresponding flight numbers and dates are indicated in the upper right corner of each plot. The release area is marked with a

red cross.
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Figure S2. Vertical profiles of a) out-of-cloud Na (0.1 to 3 pm) number concentrations from PCASP measurements and b) out-of-
cloud CNs (3 nm to 1 pm) number concentrations from CPC measurements, for each flight.

a) 4000

3000

dN/dlog,Dp

1000 —

0=+

2000

b)

dN/dlog,,Dp

Diameter (um)

4000

3000 —

2000

1000 —

0_

Diameter (um)

Figure S3. Average size distributions over near cloud-base SLRs for each single flight in Period 1 a) and Period 2 b). The solid lines
represent results from SMPS, and the dashed lines represent results from PCASP. The red lines in b) highlight the bimodal size
distributions with a distinct minimum between the two modes.
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35 Figure S4. Average vertical profiles of mass concentrations of different chemical components out-of-cloud in a) Period 1 and b)
Period 2. The lines and shades represent average and one standard deviation. The y-axis is the relative height with respect to the

LCL height.
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Figure S5. Vertical profiles of a) temperature (K) and b) RH (%). Black values represent results from Period 1, and red values
40 represent results from Period 2. The lines, bars and shades represent median, 10, 25, 75, and 90 percentiles. The y-axis is the relative

height with respect to the LCL height.
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Figure S6. Vertical profiles of a) cloud droplet number concentration (N4, cm™3), b) liquid water content (LWC, g m~3), and c)

45  effective radius (Re, um) for Period 1 earlier flights (black, C298-C300) and C301 (red). The dots represent 1-hz measurements. The
y-axis is the relative height with respect to the LCL height.

1200 —
1000 —
800 —
600 —
400 —

dN/dIinDp (#kg)

200 —

TTTTT] T T rrTg
8 2 4 68
0.1

Diameter (um)

TTT
2 4 6

Figure S7: Aerosol size distribution (lines: averages; shades: standard deviations) for the Period 1-C300 case (Mode 1, black) and
the Period 2-C303 case (Mode 2, red) for bin-microphysical parcel model simulations. The solid lines represent average results from
50 SMPS, and the dashed lines represent average results from PCASP.



