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The MTG/FCI Optimal Cloud Analysis product as complementary 

information for the analysis of EarthCARE cloud observations

The simultaneous availability of EarthCARE and the Flexible Combined Imager (FCI) on the Meteosat Third

Generation (MTG) satellite presents an opportunity to enhance cloud products by combining observations

both active and passive sensors. We highlight the complementary nature of EarthCARE and FCI cloud

observations over Europe and Africa (extendable to other areas using analogous GEO sensors):

❑ On the one hand, EarthCARE cloud profiling and optimized measurements of droplet and ice crystal sizes

offer valuable data for validating passive imager cloud products and improve the cloud model assumed in

their retrievals.

❑ On the other hand, EarthCARE provides snapshots of atmospheric conditions with limited spatial and

temporal coverage, and numerous potential applications (e.g. 3D cloud reconstruction) would benefit from

simultaneous cloud retrievals from GEO imagers to enable broader analysis of the temporal evolution and

life cycle of clouds and their radiative impacts.
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INTRODUCTION

Bridging Satellites and Ground Truth: Validation of FCI OCA products using EarthCARE and ACTRIS-CLOUDNET
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The Optimal Cloud Analysis (OCA) product

Highlights of Ongoing developments and Future Perspectives:

❑ Extension of the validation to the coming EarthCARE synergistic lidar/radar products (ACM-CAP, ACM-COP, ACM-3D, M-COP), in collaboration with LOA/ICARE

❑ Accessible Validation Results: All updated OCA validation results are publicly available via the METS-Cloud web interface [3], ensuring transparency and ease of access for the 

scientific community. 

❑ Integrating AI/ML capability to enhance the OCA product (day-night microphysics homogeneity & vertical profiling in collaboration with LOA/Hygeos)

❑ Exploring the possibility to use FCI-OCA products in combination with EarthCARE products for reconstructing 3D cloud maps within the ESA project “Creating 3D Cloud Maps 

from 2D Satellite Imagery using Machine Learning” (led by Anna Jungbluth)

▪ 1DVar inversion of VIS+IR imagery measurements [2]

▪ Detects and retrieves cloud top height (CTH) and microphysics (cloud phase, optical thickness and particle radius) of overlapping 

clouds with linear error estimate

▪ OCA is the EUMETSAT most comprehensive cloud retrieval algorithm and provides cloud product for both GEO and LEO optical 

imagers (baseline for SEVIRI, FCI, METimage)

Example of FCI clout top height (CTH) retrieval on 1st June 2025 at 13:20 UTC, extracted from the 

Optimal Cloud Analysis (OCA) products [1]. The co-located EarthCARE track is overplotted.

Example of cloud top height and cloud optical 

depth expressed in terms of cloud geometrical 

thickness (filled vertical bars: blue=ice water 

clouds, green=liquid water clouds) for a section 

across the yellow line in the upper panel. In the 

upper panel is a natural-colour composite using a 

combination of 0.4m, 0.5m and 0.6m channels 

from FCI. The section above the plot shows an 

area of the image around the selected cross 

section. See [1] for details on the full content and 

format of FCI OCA products.

❑ Example of FCI-OCA 

validation vs. active ground-

based measurements from the 

ACTRIS-COUDNET network 

distributed by FMI 

(https://cloudnet.fmi.fi). The 

top panel shows all FCI-OCA 

10min repeat cycles on the 7th 

of June 2025 over the stations 

of Munich and Juelich. The 

lower panels show the 

accumulated validation 

statistics over 8 days from 18th  

to 25th March 2025 for CTH 

and LWP/IWP.

❑ Example of the validation of FCI-OCA upper layer CTH height and 

phase vs. active space measurements from EarthCARE in early 

June 2025 (AC_TC_2B products distrusted by ESA, https://ec-

pdgs-discovery.eo.esa.int/socat/EarthCAREL2Validated/). 
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