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E-CONTRAIL 1 project

This project has received funding from SESAR Joint Undertaking (JU) under grant agreement No. 101114795. The JU receives support from 
the European Union’s Horizon Europe research and innovation program and the SESAR JU members other than the Union.   

Artificial Neural Networks for the Prediction of Contrails and 
Aviation Induced Cloudiness  
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E-CONTRAIL 2 project

This project has received funding from SESAR Joint Undertaking (JU) under grant agreement No. 101287164. The JU receives support from 
the European Union’s Horizon Europe research and innovation program and the SESAR JU members other than the Union.   

Multi-sensor Physics-Informed Contrail Detection, Radiative Forcing 
Estimation & Interactive Climate Analytics
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Source: https://berkeleyearth.org/global-temperature-report-for-2025/

Contrails are: 

● ice clouds

● formed in ice supersaturated regions (ISSRs)

● responsible for up to 57 % of the aviation climate impact

Climate impact:

● Often expressed as net Radiative Forcing (RF): sum of 

shortwave (SW) & longwave (LW) RF

Source: Lee et al. (2021)
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Source: https://berkeleyearth.org/global-temperature-report-for-2025/

Source: Lee et al. (2021)

Global studies:

+ 111.4 mW/m2

+ 62.1 mW/m2

+ 6 mW/m2
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Source: Ortiz et al. (2026) -  Under revision in npj Climate and Atmospheric 
Science

Contrail observation & detection

● Lack of contrail datasets labelled in geostationary 

imagery above Europe

● Existing contrail datasets lack info on clouds’ 

physical properties → Essential to evaluate 

models & estimate radiative impacts

Radiative forcing of contrails

● Limited detectability & characterization by current 

operational cloud retrieval algorithms

● Inaccurate representation of contrails’ 

microphysical & radiative properties → Often 

biased
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Source: https://www.airbus.com/en/newsroom/press-releases/2024-05-heaven-
sent-earthcare-to-study-clouds-and-climate

MSI

● High-resolution imagery

● Creation of a global contrail dataset with info on 

clouds’ microphysical properties (MSI_COP_2A)

ATLID

● Accurate Cloud-Top Height (ATL_CTH_2A), 

Cloud Optical Thickness (COT), Ice Water 

Content, & Cloud Effective Radius (ATL_ICE_2A)

BBR

● SW and LW TOA flux (BMA_FLX_2B) and 

radiance (BBR_SNG_1B) observations
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Source: https://www.airbus.com/en/newsroom/press-releases/2024-05-heaven-
sent-earthcare-to-study-clouds-and-climate

→ From a retrieval-and-modelling framework (E-CONTRAIL 1) towards an observation-constrained framework 

supported by EarthCARE observations for retrieval improvement and validation (E-CONTRAIL-2) 
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Co-located 
MTG/FCI – 
EarthCARE 
dataset with 

flight info

Validation of 
the contrail 
detection 

algorithm with 
EarthCARE

Build a cloud 
retrieval 

scheme with 
the aid of 

EarthCARE &
validate the 

flux estimates 
with 

EarthCARE
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MSI MTG/FCI

Contrail detection on MSI

Work of Irene Ortiz (UC3M)
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MSI MTG/FCI BMA_FLX_2B
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MSI MTG/FCI BMA_FLX_2B

LW Flux 

MTG/FCI
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MSI MTG/FCI BMA_FLX_2B

CTH: 
● MTG/FCI
● ATLID
● MSI

LW Flux 

MTG/FCI
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→ Check also poster P009 “Ice cloud altitudes with ATLID and MTG-FCI-OCA”

One step further the Case Study:

● A_CTH vs. CTH from MTG/FCI (OCA)
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● E-CONTRAIL identified key uncertainties in contrail detection & 

RF estimation

● EarthCARE provides unique combination of measurements to 

adress these uncertainties

● E-CONTRAIL 2 will integrate MSI, ATLID, and BBR 

observations to improve detection, cloud characterization & RF 

assessment

● Preliminary results demonstrate significant added value 
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https://www.econtrail.com

contact: ermioni.dimitropoulou@meteo.be

Thank you
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