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Earth Observation in Air Quality
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FARM and Earth Observations
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Data Assimilation

Identify Systematic Errors

Estimate Tracer Sources/Sinks

Observing system simulation experiment (OSSE)

Estimate model free parameters

Forecasts



Ensemble Data Assimilation

Truth

Forecast

Obs

EnKF needs N members 

for the ensemble



Challenges: from model to observation space
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𝐻(𝑥)

Forward Operator

Function that maps model 

variables to observed quantities.  

Increment

Analysis

Prior

𝑋𝑎 = 𝑋𝑝 + 𝐾[𝑦0 − 𝐻𝑥𝑓]

K: Filter



Ongoing projects



IRIDE

GEOmedia_6_2023 (yumpu.com)

S2-Qualita’ dell’aria

Monitoraggio e previsione qualita’ dell’aria

Monitoraggio e valutazione delle emission 

inquinanti

Rianalisi della qualita’ dell’aria su scala nazionale

Online GEOmedia 6 2023 - Speciale costellazione IRIDE (rivistageomedia.it)

https://www.yumpu.com/it/document/read/68651403/geomedia-6-2023
https://rivistageomedia.it/dati-geografici/online-geomedia-6-2023-speciale-costellazione-iride


CAMEO

GEOmedia_6_2023 (yumpu.com)

Progetto CAMEO | Dipartimento Sostenibilità, circolarità e adattamento al cambiamento climatico dei Sistemi Produttivi e Territoriali (enea.it)

https://www.yumpu.com/it/document/read/68651403/geomedia-6-2023
https://sostenibilita.enea.it/projects/cameo


Perspectives

• Coupling FARM with DART

• Assimilation Sentinel 5P, S4, IRIDE

• Assimilation ground stations with DART

• Bring FARM to the SOA DA techniques



Thank you for your attention
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