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Cloud structure changes can have a large impactonalbedo x4 esa
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Closed qells
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across track

EarthCARE enables detailed observations of: low:}’clouds

ACM-CAP liguid water content
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Mesoscale structures are classified usmg a CNN

EUROPEAN SPACE AGENCY

» Convolutional Neural Network (ResNet50) of

Wu et al. (2025) Open cells

W IV EWE WY W UUPIIGDQGM wu

Adapted from Wu et al. (2025)

Solid stratus Closed cells

> Inputs:
» scenesof 128 x 128 km from imager
(1km resolution)
» three IR window channels and cloud
optical depth - daytime only!

Disorganized cells
» Outputs: 6 cloud structure classes ‘
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What happens before, during and after a _#

- e esa
transition from closed MCC to open MCC? @

» Compute trajectories using wind data from ERAS5 for South East Pacific region
» Apply CNN on GOES data (daytime only!)
» Data from Aug. 2024 to Nov. 2025
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Combine EarthCARE cloud measurements_
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With time information from GOES £ | ‘ 7' EUROPEAN SPACE AGENCY

ACM-CAP rain water content frame 06766E
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Combine EarthCARE cloud measurements _ >

with time information from GOES
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- Changes in microphysics and unchanging vertical structure suggest
a precipitation-linked pathway for closed-to-open cell transitions
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Hypothesized timeline for closed-to-open tra’h%itibn Lxa  esa
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1. Locally increased moisture 3. Aerosol scavenging, 5. Feedback: rain increase
(e.g. due to increased wind; as rain starts to reach - more aerosol scavenging
Eastman et al. 2022) the surface - larger ER > more rain ...

N\

N

—

2. increased LWP 4. Lower Nd and larger ER 6. Evaporation below cloud
and RWP leads to cold pools that

change cloud structure
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Conclusions ~pxa  Qesa
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What’s next? e Eesa
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‘Thank you!

Johan na.Mayer@esa.int

This study is
submitted in ACP!



Cold pools below open cells detected LEZ” o s Cesa
in Sentinel-1 SAR data - y- ) > EUROPEAN SPACE AGENCY
GOES, 2025-07-10 22 UTC
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CNN classification
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Geographic distribution of closed and ep'éﬁ"'Célls E )54#4 esa
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ACM-CAP cloud and rain statistics over data from Aug 2024 to Nov 2025;
mean and CV are taken over 128km (= CNN scale)

CV = std/mean
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Open cells are more effective at producingrain -7 . Cesa

Mean RWP given LWP
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Closed and open cells
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Examples for typical cloud scenes

07326E, lat: -12.98, lon: -83.99

Cloud properties (statistics over data from

Aug 2024 to Nov 2025, ~7500 scenes)

c T e 36,6 gfm? il E mean: 7.9 um mean 62,6 cm™ 102"
3 2000 CV: 0.4 107 & Cv: 0.2 cv.0.7 g - Closed MCC
31000 0 il 7 e i st T R Lok PEc f5 o) 5o il g 0.100 — = Open MCC
0 107 = 100 0,10 S
= £
; a = = 0.0754
10 20 ; _g .%
18 = -2 0,05+ 8 0:0507
o 16 e & 0.025
£ s
; 1‘5 0.00 T T TTTTIg T T TTT|'|'|'|' LR I'lll‘[]l 0»000
10?2 129 10! 104 10°
8 02 meanizgkm(LWP) / g m~?
g z
8
6 0.154
10! 0.100
<+— 128km —» %0.10— = 0.075-
u @
1000 01538E, IHE -12.98, lon: -91.13 100 ., s . — R = E 005 - _a-g_ GDSD
E 2000 g/ea;,dlg.B e 10! E ,(E,]\rc:a(;].:?e e 15 g rcn\;a&_’Jg s 1¢* 'E [‘L‘:‘u.— 0.0254
) o J\ :{ " 1
£ = 4 > 1
$ 1000 L ey Bl foog Pty ©F  ea. m iy o | 2 0.00- ' T 90001 ! ! : !
E LR 1 S has | | ) [
M e 1023 s " 103 0 10 15 000 025 050 075 1.00 1.25
meanszgem(re) / UM CVi28kmlrs)
20
18
16 d
S 0.15-
U2 2 &
122 = I
& © 20.10 i
03 = 2 N
8 a 0.05 it
6 =4 1
0.00 =~r=rrv7 T T 0.00 - T T —
10! 10° 0.0 0.5 1.0 1.5
meanizgkm(Ng) / cm™3 CV128km(Na)
21

EarthCARE 2026 Science and Validation Workshop | 8 — 12 June 2026 | Rhodes House | Oxford, UK



EUROPEAN SPACE AGENCY

Closed and open cells Lo Lesa

Rain properties (statistics over data from
Aug 2024 to Nov 2025, ~7500 scenes)

Examples for typical cloud scenes
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Increase in RWP is due to both higher

rain fraction and rain intensity
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