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PRIsma for Monitoring AiR qualitY

PRIMARY

MAIN SCIENTIFIC GOAL:
use of satellites to provide qualitative and 
quantitative information on Atmospheric 
Particulate Matter at urban scale and to 
extract anthropogenic fraction

Such urban scale is not feasible at the moment due to limitations in terms of 
spatial and/or spectral resolution characterizing current payloads.



 Generation of a statistically significant set of atmospheric
profiles (CAMS, GEOS-Chem)

 PRISMA data simulation in corrispondence of the generated
profiles (FlexAOD, RT models)

 Design and development of AI algorithms to be applied to 
real satellite data 

 PM products generation from PRISMA

 Test, validation and performance analysis (ground + 
aerial measurements)

ROADMAP



FORWARD PROBLEM IMPLEMENTATION
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 Physics based approach
 Statistically significant number of training data



Sulphate Aerosol TOA – CAMS Global Atmospheric Composition (15 June 2020) 





PRISMA PRODUCT DIMENSIONALITY REDUCTION



Pre-processing Stage Retrieval Stage

PRODUCT GENERATION PIPELINE



PRELIMINARY PRODUCT LIST

Total Aerosol (columnar) Abundances and mixing ratios (in ppm)

 Organic Carbon Hydrophobic
 Organic Carbon Hydrophilic
 Dust
 Sea Salt
 Black Carbon
 Sulfate

At TOA and within PBL



CAMS Reanalysis
• Approx 70 x 70 km 

spatial resolution
• Only past years

CAMS Near Real Time
• Approx 40 x 40 km 

spatial resolution

PRIMARY expected output 
(Rome)
• 30 x 30 m spatial

tresolution



VALIDATION PHASE

Boundary-layer Air Quality-analysis Using Network of Instruments 
(BAQUNIN, ‘Roma-La Sapienza’)

+ Aerial 
Measurements

Rome-Tor Vergata (CIRAS)

Rome-down town (BAQUNIN) 

CNR-ISAC Rome Atmospheric Supersite (CIRAS, Rome-Tor Vergata )



SYNERGIES WITH MAIA and ENMAP 

 Increase satellite temporal resolution (for ex. over Rome, Italy)

 Increase ground-truth collection (also with reference health

effects) 

 Products Cross comparison

 Generate hybrid retrieval techniques

 Super-resolve MAIA products using PRISMA products and AI



THANKS FOR YOUR ATTENTION !
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