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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
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Dust impacts and its extension

NASA | GEOS-5 Aerosols

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


The WMO SDS-WAS project
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OBJECTIVES:

• Identify and improve products to 
monitor and predict atmospheric 
dust by working with research and 
operational organizations, as well 
as with users 

• Facilitate user access to 
information

• Strengthen the capacity of 
countries to use the observations, 
analysis and predictions provided 
by the WMO SDS-WAS project



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

16http://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



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!!



Barcelona Dust Forecasting Center 

@Dust_Barcelona

http://dust.aemet.es/



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



21http://dust.aemet.es/

@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 

MODIS composite 8th March 
from EOSDIS World Viewer

OBSERVACIONS

MODEL

Model
AERONET Obs.



Barcelona Dust Forecasting Center 

MODIS composite 13th May
from EOSDIS World Viewer

OBSERVACIONS

MODEL

Model
AERONET Obs.



End-users?
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Pilot studies on health impact
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NMME-DREAM model simulations

CRF functions

• ∆Mort = y0 * (1 − e−β ∆X) * Population

where ∆Mort is the change in annual mortality due to a pollutant, y0 the baseline 
mortality rate (BMR) for a given population, β the concentration–response function (CRF), 
∆X the change in concentration of a given pollutant X relative to clean conditions

• Concentration response function describes increased risk of a 
population to certain diseases when exposed to a particular pollutant

• The CRFs used in this study (Krewski et al. (2009), Lelieveld et al. (2013)) 
based on American Cancer Society (ACS) Cancer Prevention Study II 
(CPS-II). CRFs used may not be representative for all regions

Courtesy of Luka Ilić and Slobodan Ničković



Pilot studies on health impact
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Cardio Pulmonary Diseases Mortality with dust 
contribution to PM2.5

Country  (Europe) CPD mortality (in 
thousands) in year 2005

Turkey 36

Russian Federation 14

Azerbaijan 12

Italy 7

Ukraine 6

Spain 6

Romania 3

Armenia 2

Germany 2

Bulgaria 2

Greece 2

Courtesy of Luka Ilić and Slobodan Ničković
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GOAL: Develop dust-related services to 
specific socio-economic sectors based on 

an advanced dust reanalysis
for  the NAMEE region   

• SDS is a serious hazard for life, health, 
environment and economy  

• Lack of dust observations (past trends 
and current conditions)

Dust Storms Assessment for the development of user-oriented Climate Services in 
Northern Africa, Middle East and Europe



International Network to Encourage the Use of 
Monitoring and Forecasting Dust Products

www.cost-indust.eu 

COST Action CA16202



Background

 Sand and Dust Storms 
(SDS) play a significant 
role in different aspects of 
weather, climate and 
atmospheric chemistry and 
represent a serious 
hazard for life, health, 
property, environment and 
economy. 

 Understanding, managing 
and mitigating SDS risks
and effects requires 
fundamental and cross-
disciplinary knowledge. Tehran, Iran, June 2014



Our goals

 To establish a network involving research institutions, 
service providers and potential end users of 
information on airborne dust. 

 To coordinate and harmonise the process of 
transferring dust observations and predictions to users 
(including researchers and stakeholders).

 To assist the diverse socio-economic sectors affected 
by the presence of high concentrations of airborne 
mineral dust.

inDust is looking for 
dust user-oriented services



inDust Countries
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www.cost-indust.eu
Contact: cost-indust@bsc.es

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


Thanks!

sara.basart@bsc.es
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