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A lot of new jargon
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A mineral dust application
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Recap: iterative approach
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Ensemble creation

The ensemble forecast is based on some known uncertainties in 

the dust emission scheme: vertical flux, size distribution at 

emission, threshold on friction velocity
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Ensemble creation
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Ensemble creation

*N(1,0.4)

(LISA website)
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Observations and uncertainty

Aerosol Optical Depth
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Observations and uncertainty

UncertaintyAerosol Optical Depth



10

Observations and uncertainty
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Observations and uncertainty
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Observations and uncertainty
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Observations and uncertainty
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Observations and uncertainty
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Observations and uncertainty
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Assimilated observations 
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Observation operator

Observed Modelled
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Observation operator

Observed Modelled

𝑨𝑶𝑫𝝀 =  𝒛 𝒊𝑪𝒆𝒙𝒕,𝒊( 𝝀)𝒄𝒛,𝒊 ∆𝒛
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Observation operator

Observed Modelled

𝑨𝑶𝑫𝝀 =  𝒛 𝒊𝑪𝒆𝒙𝒕,𝒊( 𝝀)𝒄𝒛,𝒊 ∆𝒛

𝒄𝒛,𝒊 ensemble member mass concentrations for bin i [kg/m^3] 

𝑪𝒆𝒙𝒕,𝒊 𝝀 mass extinction coefficients [m^2/kg]

𝚫𝒛 layer thickness [m]
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Diagnostic tools
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Ensemble spread

Dakar (Senegal)

members

FG spread increases toward the end of the window

Smaller spread associated 

with low AOD values
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Ensemble spread

Dakar (Senegal)

members

AN spread generally smaller than FG spread
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Ensemble spread
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Analysis increments

MODIS NRL +DB



25

Observation localisation

Localisation functions

Observation-space localisation for AOD

- observation error is divided by a 

distance-dependent function that 

decays to zero with increasing 

distance (horizontal localisation)
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Innovations or departures
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Analysis validation
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Forecast validation

Better description of 

current and forecast 

conditions for dust 

with data assimilation 

AERONET site of independent sun photometer observations

Validation



www.bsc.es

For further information please contact

enza.ditomaso@bsc.es

Thank you!


