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MIMESI: implementazione
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End User

Arpae Emilia-Romagna: fornisce catena CTM, infrastruttura

Data assimilation

DART: The Data Assimilation Research Testbed
Metodo: Ensemble Adjustment Kalman Filter

Inquinante: 𝑵𝑶𝟐

Infrastruttura

Accesso a HPC: CINECA, Galileo
Risorse di calcolo:
• CTM: 128 cores * N membri ensemble

Demonstrator: caso studio

Galileo IBM NeXtScale

Galileo (supercomputer) - Wikipedia

https://en.wikipedia.org/wiki/Galileo_(supercomputer)
https://en.wikipedia.org/wiki/Galileo_(supercomputer)
https://en.wikipedia.org/wiki/Galileo_(supercomputer)
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Osservazioni satellitari per l'NO2
Sentinel 5A Sentinel 4Sentinel 5P

GEO (geostationary)
Coverage: Europe & N. Africa

Temporal res: hourly observations
Spatial res: 8 km x 8 km

Flown on Meteosat Third Generation 

LEO  (Sun-Synchronous)
Coverage : Global

Temporal res: daily global
Spatial res: 3.5 km x 5.5 km

Instrument TROPOMI
Operational since 2018

LEO  (Sun-Synchronous)
Coverage : Global

Temporal res: daily global
Spatial res: ~ 7km

Instrument UVNS spectrometer
Launched in 2025
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kAIROS AIR Operational System
Sistema operativo di previsione e valutazione della 

qualità dell'aria

• CTM: CHIMERE
• una corsa quotidiana 0:00

• Analisi (-24h, 0)

• Forecast +72h
• domains

• ITA7 --> SNPA

OUTPUT

● Campi completi orari per nesting regionale

● Sito SNPA: previsioni orarie di PM10, PM2.5, O3, NO2, dust
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https://www.snpambiente.it/prodotti

/previsioni-qualita-dellaria-in-italia

KAIROS
Sistema operativo previsionale di Arpae-ER di qualità dell'aria

https://www.snpambiente.it/prodotti/previsioni-qualita-dellaria-in-italia
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INPUT

● Condizioni al contorno: CAMS regional Air Quality Forecast, ensemble model

● Forzante atmosferica: ICON-2I

● Emissioni antropiche: INEMAR ER, ISPRA IT, CAMS EU -->  𝑵𝑶𝟐, NO

● restart

KAIROS
Sistema operativo previsionale di Arpae-ER di qualità dell'aria

https://www.snpambiente.it/prodotti

/previsioni-qualita-dellaria-in-italia
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DART tool: Data Assimilation Research Testbed

Ensemble Adjustment Kalman Filter

EnAKF provides a deterministic update of the forecast 
ensemble (ensemble square root filters)

N membri ensemble: 15 -100

Low members’ number:
- covariance localization function
- inflation techniques

analisi

h: osservazione attesa incrementi

distribuzione dell'errore
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The Data Assimilation Research Testbed (Version 11.19.1) [Software]. (2025).
Boulder, Colorado: UCAR/NSF NCAR/CISL/DAReS.
https://doi.org/10.5065/D6WQ0202

https://doi.org/10.5065/D6WQ0202


MIMESI
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workflow della catena di assimilazione MIMESI
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Run
base case
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Modello perturbazione emissioni
𝐸 = 𝐸0 exp 𝜖

𝜖(𝑥, 𝑦, 𝑧, 𝑡) ~ 𝑁(0, Σ) 

Le emissioni seguono un 
campo log-normale 
spazialmente correlato:

Parametri
• Spread (0.3, 0.5, 0.8)
• Corr orizzontale (10, 50, 100 km)
• Corr verticale (4 levels)
• Corr temporale (6h)
• N membri (12)
• Emissioni NO2

Caso Spread Hz (km)

0000 0.5 50

1000 0.3 50

2000 0.8 50

3000 1.5 50

0100 0.5 20

0200 0.5 100

3300 1.5 200

0000

1000 2000 3000

0100 0200 3300
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L2_NO2__ Sentinel-5 Precursor Level 2 Nitrogen Dioxide
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caso studio
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caso studio
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Grazie per l'attenzione
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