
Correzione dei modelli fotochimici 
tramite osservazioni satellitari:

dall’assimilazione dati 
all’inversione

Giorgia De Moliner – PhD student

1



Indice

1. Missioni EOs europee per lo studio della composizione
chimica dell’atmosfera

2. Progetto europeo CAMEO: assimilazione in MINNI di totali
colonnari di SO2 su agosto 2023 (ENEA, ARIANET)

3. Correzione emissioni di NOx da osservazioni di NO2 
troposferico (LISA/INERIS/ARIANET/POLIMI)

2



Missioni europee per l’osservazione della
composizione chimica dell’atmosfera

Castellanos, P.; Da Silva, A.M.; Darmenov, A.S.; Buchard, V.; Govindaraju, R.C.; Ciren, P.; 
Kondragunta, S. A Geostationary Instrument Simulator for Aerosol Observing System Simulation 
Experiments. Atmosphere 2019, 10, 2. https://doi.org/10.3390/atmos10010002
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Assimilazione Dati



Melanie Ades (ECMWF) 
https://events.ecmwf.int/event/498/contributions/5446/attachments/3507/5919/
DA_training_Course_AC_March_2026_Ades.pdf

https://atmosphere.copernicus.eu/european-air-quality-forecast-plots

o Core of MINNI, operationally run to 

get CAMS European air quality 

forecasts in a multi-model approach

"The CAMEO project (grant agreement No101082125) is funded by the European Union. Views and opinions expressed are however those of the 
author(s) only and do not necessarily reflect those of the European Union or the Commission. Neither the European Union nor the granting authority 
can be held responsible for them." 5

Il progetto CAMEO
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[1] J. L. Anderson, “A local least squares framework for ensemble filtering,” Monthly Weather Review, vol. 

131, no. 4, 2003, doi: 10.1175/1520-0493(2003)131<0634:ALLSFF>2.0.CO;2.
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DART workflow
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(Draft)
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Lo spazio del modello (3D)

"The CAMEO project (grant agreement No101082125) is funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union or the Commission. 
Neither the European Union nor the granting authority can be held responsible for them."
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Analisi di sensibilità

"The CAMEO project (grant agreement No101082125) is funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union or the Commission. 
Neither the European Union nor the granting authority can be held responsible for them."
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Persistenza della correzione
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"The CAMEO project (grant agreement No101082125) is funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union or the Commission. 
Neither the European Union nor the granting authority can be held responsible for them."
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Inverse Modeling

Gregory R. Carmichael, et al. 2008 , 
https://doi.org/10.1016/j.jcp.2007.02.024.)

https://carboninversion.com/about/
Varon, D. J., Jacob, D. J., Sulprizio, M., Estrada, L. A., Downs, W. B., Shen, L., Hancock, S. E., Nesser, H., Qu, Z., 
Penn, E., Chen, Z., Lu, X., Lorente, A., Tewari, A., and Randles, C. A.: Integrated Methane Inversion (IMI 1.0): a 
user-friendly, cloud-based facility for inferring high-resolution methane emissions from TROPOMI satellite 
observations, Geosci. Model Dev., 15, 5787–5805, https://doi.org/10.5194/gmd-15-5787-2022, 2022.
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0493(2003)131<0634:ALLSFF>2.0.CO;2.

EMI + 
ICs

14



EGU2026
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Inverse Modeling – le tecniche
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