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Air Quality Modelling
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Atmospheric Composition modelling:
NMMB-MONARCH

· The main system is build on the meteorological driver NMMB
· Multiscale: global to regional scales allowed (nesting capabilities)
· Nonhydrostaticdynamical core: single digit kilometre resolution allowed
· Fully on-line coupling: weather-chemistry feedback processes allowed
· Enhancement with a data assimilationsystem

Known as NMMB/BSC-Dust
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NMMB-MONARCH: Data Assimilation

NMMB-MONARCH coupled with a 

Local Ensemble Transform Kalman

Filter (LETKF) for the assimilation of 

aerosol optical depth observations

Mineral dust application 

The ensemble forecast is based on 

uncertainties in the dust emission 

scheme 

- vertical flux, 

- size distribution at emission

- threshold on friction velocity
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AERONET Validation

(DiTomasoet al., GMD, 2016)
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Mineral Dust modelling: Dust sources

Understanding of he 

mineral dust sources 

Natural and anthropogenic 

based on MODIS Deep 

Blue (Ginoux et al., 2012)

In collaborationP. Ginoux(NOAA-GFDL)
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Mineral Dust modelling: Topography

8



Mineral Dust modelling: Topography

MODIS/Terra March 18, 2012

MODIS/AquaMarch 19, 2012

MSG/RGB March 19, 2012

(Basart et al., Aeolian Research, 2016)

Impactof the topographyon dust transport
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