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1. Context ‘ 2. Machine Learning-based retrieval |

Training methodology
Objective Model characteristics 1. Selection of data:
- Objective: improve ice clouds retrieval for FCI. .We use the Multi Layer Perceptron (MLP) model from (a) Start from a ATLID ice cloud entry in ATL CTH 2A .
- Further goal: Characterization of contrails. scikit-learn [4]. (b) Keep only clouds above 7km.
 Qur focus here: Cloud Top Height (CTH) for ice clouds. * Land and ocean are split in separate models. ©) ;Ilr;?( corresponding MTG-FCl pixel and correct for par-
Products * 2 hidden layers of 128 neurons 2. Split into training (70%), testing (15%) and validation
A similar approach can also be found in Meijer et al [3]. (15%).

* Meteosat Tird Generation - FCI Optimal Cloud Analysis
product (OCA): reference EUMETSAT cloud retrieval for Input features Preliminary results
Meteosat. [1, 2].

One full disk image every 10 minutes. * All thermal bands » See figures.
+ EarthCARE - ATLID CTH product ATL CTH 2A [3]. Four » Skin Temperature (ECMWF) » Land model: MAE 0.95km / R-score 0.73
months Global along track data, baseline BA. * Time of day / day of year * Ocean model: MAE 0.87km / R-score 0.80
[23-.I-E%F,)i§§.5N] [253L.It5)r\lr,O§SN] Midlat. [35N, 60N] Highlat. [>60N]

1200 A 500 A

[ ATLID/ 13.9km W ATLID/ 11.1km [ ATLID/ 9.4km [ ATLID/ 8.6km

1000 1 m== MTG/ 11.3km HL 80 s MTG/ 9.4km 400 4 ™ MTG/ 7.7km II T W MTG/ 6.7km — 3' Summary & fUture work

_ i. . |- I.-I- - Im _ %l
L . - e

. R |

| o A

Summary of results
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« Systematic underestimation of CTH for ice clouds in
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> AT a kT  MLP as retrieval alternative for cloud physical proper-
' | ties, with conclusive results for CTH.

2500 mmm ATLID/ 14.5km . pm ATLID/ 9.7km W ATLID/ 9.0km [I98

e MTG/ 12.0km 50 1 e MTG/9.0km | 3207 mmm MTG/ 7.6km
2000 - I N
= L 200

Future work
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* Test for the inclusion of other features (land surface in-
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e - Lift 7km filter.
Figure 1: Histogram of CTH from OCA/ATL_CTH_2A for ocean (top) and land (bottom), for * Consider Cloud Optical Depth (COD) and Cloud Etffec-
different latitude bands, for colocated measurements. tive Radius (CER).

« Extend over longer time spans.
« Consider image-based data processing [5].

Original values of OCA & ATLID Original values of OCA & ATLID * Combine the retrieval mOdel Wlth Contrail deteCtion tO
study the climate impact of contrails.

‘ References I

[1] Optimal Cloud Analysis: Product Guide. Technical Report
EUM/TSS/MAN/14/770106, EUMETSAT, 2016.

[2] A. Bozzo, M. Doutriaux-Boucher, J. Jackson, L. Spezzi, A. Lat-
e tanzio, and P. D. Watts. First Release of the Optimal Cloud Analysis
. » | o Climate Data Record from the EUMETSAT SEVIRI Measurements
6 8 10 12 14 16 18 20 6 8 10 12 14 16 18 20 2004—-2019. Remote Sensing, 16(16):2989, 2024.

A-CTH [km] A-CTH [km]

20.0

L J
17.5 A

G 90 g0
2% e

15.0 A

12.5 A

10.0 A

OCA CTH [km]
=
N
OCA CTH [km]
~
u

(0]
o
L ) &
.!gd..al <
M §

N
(0]
1
0

o
©
o

[3] U. Wandinger, M. Haarig, H. Baars, D. Donovan, and G.-J. van

Figure 2: OCA vs ATL CTH 2A over land Figure 4: OCA vs ATL CTH 2A over ocean Zadelhoft. Gloud top heights and aerosol layer properties from
EarthCARE lidar observations: the A-CTH and A-ALD products.

Atmospheric Measurement Techniques, 16(17):4031-4052, 2023.

Performance (Validation dataset) Performance (Validation dataset) [4] F Pedregosa et a[_ Scikit_learn_' Machine /earning in Python Jour_
o ETOFM nal of Machine Learning Research, 12:2825-2830, 2011.

R2=0.79

N
o
1
N
o
1

MAE =0.94km

=

[oe]
1

=

o]
1

[5] V. R. Meijer, S. D. Eastham, I. A. Waitz, and S. R. H. Barrett. Con-
trail altitude estimation using GOES-16 ABI data and deep learn-
ing. Atmospheric Measurement Techniques, 717(20):6145-6162,
2024.

[6] D. Hoese. Satpy: A python library for weather satellite processing.
In 99th American Meteorological Society Annual Meeting. Ameri-
can Meteorological Society, 2019.

=

(o)}
1

=

(@)]
1

=
I
I
=
o
I

=
N
1

Predicted CTH [km]
=
N

Predicted CTH [km]

=

o
1

=

o
1

(o]
1
o]
1

[0)]
1
)]
1

P S A A & ————— Acknowledgments We acknowledge interesting dis-

Arctiliam) ArcTi Lkmd cussions with V. Meijer and T. Woldhuis from TU Delft

Figure 3: MLP prediction vs ATL_CTH 2A over land Figure 5: MLP prediction vs ATL_CTH_2A over ocean ano! from other partners of t.he E-CONTRAIL 2 SES.AR JU

project. The satpy Python library for weather satellite pro-

cessing [6] was used for loading data, calculating viewing
angles and correcting for parallax.
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