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Dust global distribution

Global‐scale attribution of anthropogenic and natural dust sources and their emission rates based on 
MODIS Deep Blue aerosol products by Ginoux et al. (2012)

Dust cycle and associated processes



MODIS true colour composite image for
March 2005 depicting a dust storm
initiated at the Bodélé Depression

(Chad Basin)

MODIS True color Western Africa –
Altantic Ocean

Dust cycle and associated processes



Observations



 To complement dust-related observations, filling the temporal and spatial
gaps of the measurements.

 To help us to understand the dust processes and their interaction with
climate and ecosystems.

 To predict the impact of dust on surface level concentrations used as
SHORT-TERM FORECASTING TOOLS (3-5 days ahead)

Dust models are a mathematical representation of 
atmospheric dust cycle.

Dust forecasting models



Dust forecasting models

Dust forecasting models do not take account dust resuspension

Kathmandu, Nepal, March 2017



Organic Carbon + Elemental carbon
Dust
Sulfate
Sea salt

Dust impacts and its extension

NASA | GEOS-5 Aerosols

file://VBOXSVR/sbasart/Documentos/workstation/20180426_ConsCiencia_Barcelona_Spain/Videos/NASA - GEOS-5 Aerosols.mp4


Barcelona Supercomputing Center
The MareNostrum 4 supercomputer

Total peak performance:

13,7 Pflops/s



Earth Sciences Department at BSC 
Environmental modelling and forecasting, with a particular focus on 

weather, climate and air quality
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Mineral Dust Services

• BSC dust operational forecast (global 
and regional domains)
• Contribution to the SDS-WAS (regional) 

and ICAP (global) multi-model ensembles

• WMO Dust Regional Centers 
• Barcelona Dust Forecast Center. First 

specialized WMO Center for mineral dust 
prediction. Started in 2014  - Operational
• http://dust.aemet.es

• @Dust_Barcelona

• SDS-WAS Regional Center. Sand and Dust 
Storm Warning Advisory and Assessment 
System. Started in 2010 – Research 
• http://sds-was.aemet.es 

http://dust.aemet.es/


Barcelona Dust Forecasting Center 

@Dust_Barcelona

http://dust.aemet.es/
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@Dust_Barcelona

72-hours forecasts of:

• Dust Optical Depth at 550nm
• Dust Dry and Wet Deposition
• Dust Load
• Dust Surface Concentration
• Dust Surface Extinction at 550nm



Barcelona Dust Forecasting Center 

@Dust_Barcelona

Website visits (http://dust.aemet.es/): 1 January 2015 – 20 October 2017 

10 Feb: Middle East event

26 Aug: Algeria event

22 Feb:  Sahel and IP event

18 Jun:  Arabian event

20 Feb:  Spain event



SDS-WAS and the Regional Nodes/Centers
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Started in 2010

Started in 2011

Started in 2017



SDS-WAS and the NAMEE Regional Center
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http://sds-was.aemet.es/



SDS-WAS NAMEE: Observations

• Better understanding and track of SDS  Dust-filtered observations
• Used for model evaluation and data assimilation
• Lack of observations, particularly in Africa
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SDS-WAS NAMEE: Modelling
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Operational
SDS-WAS Ensemble

12 Global – Regional models from ~ 100 to 10 km

Products: surface concentration and DOD maps, the SDS-WAS 
multi-model product



SDS-WAS NAMEE: Joint Visualization

18http://sds-was.aemet.es/

Dust Surface Conc.
from 15-Oct-2017 12:00 to 

18-Oct-2017 00:00



SDS-WAS NAMEE: DOD Model Evaluation 
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http://sds-was.aemet.es/forecast-products/forecast-evaluation

• Evaluation with AERONET data
• Graphical NRT Evaluation by site
• Evaluation scores monthly/seasonal/annual by regions

and sites

• Evaluation with MODIS data onto the Atlantic
• Evaluation scores monthly/seasonal/annual

• Evaluation of dust models with MODIS Deep Blue retrievals
• Evaluation scores monthly/seasonal/annual
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Study Case 23-25 June 2019: SDS-WAS Multi-model 

DOD
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Study Case 23-25 June 2019: SDS-WAS Multi-model 

SCONC
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Study Case 23-25 June 2019: SDS-WAS Ensemble 

DOD SCONC
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Study Case 23-25 June 2019: SDS-WAS vs ICAP Ensemble 

SDS-WAS ICAP-Global
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Study Case 22 June 2019: VISIBILITY OBSERVATIONS
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Study Case 23 June 2019: VISIBILITY OBSERVATIONS
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Study Case 23 June 2019: AERONET OBSERVATIONS

SDS-WAS NRT evaluation
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Study Case 23 June 2019: AERONET OBSERVATIONS
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Study Case 23 June 2019: AERONET OBSERVATIONS
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Study Case 23 June 2019: MSG/RGB Dust product
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Study Case 23 June 2019: MSG UK MetOffice Dust product
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Study Case 23 June 2019: MODIS images

https://worldview.earthdata.nasa.gov
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Study Case 23 June 2019: MODIS aerosol product

https://worldview.earthdata.nasa.gov



SDS-WAS NAMEE:
Early Warning System for Burkina Faso

https://sds-was.aemet.es/forecast-products/burkina-faso-warning-advisory-system

Launched on 26th October!!
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www.cost-indust.eu
Contact: cost-indust@bsc.es

http://www.cost-indust.eu/


Thanks!

sara.basart@bsc.es
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