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Why'are we interested-in stratocumulus (StCu)
clouds?
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EarthCARE offers new insights into vertical'and 7%%4 Cesa

horizontalistructure

EarthCARE enables for the first time detailed observations of the vertical structure of low clouds.
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» Convolutional Neural Network (CNN) of
Wu et al. (2025), applied on two months of
data (Jul-Aug 2025; baseline BA)

» Inputs:
» COD and three IR window channels
- daytime only!
» coarsened to 1km resolution
» scenes of 128 x 128 km
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Mesoscale structures are classified using a CNN

Orbit 06486E, Region SEP, Date 2025-07-19, lat: -5.00 to -22.43, lon: -87.06 to -90.42
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1. What are the properties (microphysical, vertical structure) of closed and open MCC?
2. What leads to transitions from closed to open MCC?



Closed MCC vs open MCC

Examples for typical cloud scenes Vertical structure (statistics over data from Jul to Aug 2025)
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Closed MCC vs open MCC

Examples for typical cloud scenes
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What'happens before, - during.and after a‘transition

from closed MCC toropen MCC?

» Compute trajectories using wind data from ERA5 for August 2025
» Apply CNN on GOES data in SEP (daytime only!)
> Filter for clouds that transition from closed MCC to open MCC, and record time of transition

20250805 04 UTC, GOES-19
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What'happens before, - during.and after a‘transition

from closed MCC toropen MCC?

20250806 20 UTC, GOES- 19
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Rain‘water path (RWP) increases before transition

from closed te-open cells

Clouds that transition from closed to open cells
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Rain‘water path (RWP)increases before transition )%%4 Cesa

from closed te-open cells

Clouds that transition from closed to open cells
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CTI'H and coupling do'not changeraround the transition:from

closed toopen-cells
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Conclusions
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The combination of EarthCARE’s passive and active instruments enables
observations of the vertical structure and microphysics of clouds with different
mesoscale structures at unprecedented levels of detail
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Outlook

» Extend analysis to longer time period

» Improve performance of CNN for geostationary imagers and include MTG
» Transition from closed MCC to disorganized and cumuliform structures
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Transitioning closed MCC show enhanced rain

comparedto'non-transitioning closed MCC
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Transitioning closed MCC show enhanced rain

comparedto'non-transitioning closed MCC
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EarthCARE offers new-insights into vertical and

horizontalistructure

EarthCARE enables for the first time detailed observations of the vertical structure of low clouds.
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ACM-CAP.vs'M-COP
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Transitions happen due to changes'in environment ’54%4 Cecsa

and/or microphysical processes

* 1. Deepening-warming mechanism (large-scale meteorologically driven)

Wia
Wi

1 km Zi

Figure from a presentation of Miller
et al. (2022)

SST; SST, SST, SST,

2. Precipitation can lead to break up through cold pools (microphysically driven)
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it o/ (SN2

- Observations below the cloud top are important to understand transitions between mesoscale structures!
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Closed MCC vs disorganized MCC and Clustered Cu
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higher, cloud bases more variable (Cumulus-coupling) with parts
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Closed MCC vs disorganized MCC and Clustered Cu

Examples for typical cloud scenes
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For three months of:data: >{3500 classified scenes )54464 esa

number of scenes
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The classification makes-senseiniterms of geographical

distribution
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The classification makes senselin'terms of cloud

morphologicaliparameters

== Solid Stratus 0.35 0.5
0.30 A — Closed MCC
1 == Open MCC 0.30
! 0.4 s
0.25 i\ = Disorg. MCC ’ r
I ‘l ===+ Clustered Cu 0.25
) I Suppr. Cu ) f 03
= . S 0.20 -
M 1) @
8 8 8
& g 015 €02
0.10
0.1
0.05 )
\- +
faanr ™, g
0.00 0.0 -
0.0 0.5 1.0 1.5 2.0 2.5 0.0 0.2 0.4 0.6 0.8 1.0
MCOP_cwp_skew_judge MCOP_cwp_inhomogeneity judge MCOP_cloud_cover_judge
10 -
Wood 2006 H (b)
08} 1
| Muhlbauer 2014
Closed MCC
06} J0oF _
S Wu 2025 MO T oQo D00 o]
04t 100-( ém B - . ]
| % 40
02} 80 3
0.0 < 60 § Oin:lbaI NEP Sep Nl'l.A SEn NP i NA 0
3 15 2
6 1 ‘ ) E: OpenMCC
c I o - ‘ - . —
Yiwp = T3 —————— © 40 ~|m-T T T - T = T
inhomogeneity \ | £ E ﬁ
| ] 20 Ei=R=R=Ne B E '
L) |5 “rs : ; F : T
£ 0 . L T Ll
F13 o - 1 c;\\bé’ 6¢é’ o\'\b(’ 2 .\‘\(./(’ oé"(? QQ"(? O-Glclbal NP se NEA SEA NP s NA 5
& & o) N o
. R . . . . geor U T S
’ celiular “Disorganized” in Wood et al. includes also 5 o | _ ]
"0 closed open  but . g
mcc disorganized  cumuliform types (?) E E E| El E| il
61°'*LL**LLJ.;'
0-Gk:‘bal NEIP SE‘P NE‘A NIP SE‘I NIA S“O N

—> similar morphological values to literature



meteorological variables change'as clouds:move towards the )54%4 @esa

West
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Rain‘water path (RWP)increases before transition )%%4 Cesa

from closed te-open cells
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Closed MCC to disorg MCC and Cu

ACM-CAP liquid water content frame 05959E
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Look foritransitions within overpasses: from Closed MCC to

disorganised.or.cumuliform
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Average over 27 transitions: Closed MCC - Disorg. MCC or Cu
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Average over 27 transitions: Closed MCC - Disorg. MCC or Cu
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Orbit 06482E, Region SEA, Date 2025-07-19, lat: -5.00 to -22.43, lon: 5.49 to 2.13
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Orbit 06408E, Region SEP, Date 2025-07-14, lat: -5.00 to -22.43, lon: -82.42 to -85.77
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Orbit 06515E, Region NEA, Date 2025-07-21, lat: 22.50 to 10.00, lon: -32.67 to -36.65
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ACM-CAP liquid water content frame 05959D _— G . frame 05959
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Look for transitions within overpasses: from Closed MCC to disorganised or
cumuliform

Orbit 06130D, Region NEP, Date 2025-06-26, lat: 35.?0 to 22.56, lon: -122.26 to -126.46
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