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 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.

Background

Tehran, Iran, June 2014
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Dust Impacts

Image from WMO website
(http://www.wmo.int/pages/prog/arep/wwrp/new/hurricanes.html)

Ecosystems, meteorology and 

climate

• Marine productivity

• Coral mortality

• Hurricanes formation

Air Quality and Human Health

• Respiratory disease (asthma) 

• Eye infections

• Meningitis in Africa

• Valley Fever in the Americas

Aviation and Ground

Transportation

• Low visibility (i.e. air 

disasters) 

Agriculture and fishering

Energy and industry
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Objectives:
 Identify and improve products to monitor and 

predict 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

WMO Sand and Dust Storm Warning Advisory 
and Assessment System (SDS-WAS)
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SDS-WAS and the Regional Nodes/Centers

Started in 2010

Started in 2011

Started in 2017
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Modelling
 Products: concentration and AOD maps, the SDS-WAS multi-model 

product.

SDS-WAS and the NAMEE Regional Center

Operational
SDS-WAS Ensemble

12 Global – Regional models from ~ 100 to 10 km)

http://sds-was.aemet.es/
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Observations
 Better understanding and track of SDS

 Used for model evaluation and data assimilation

 Lack of dust observations, particularly in Africa

SDS-WAS and the NAMEE Regional Center

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



Numerical simulation of “An American 

Haboob”

A. Vukovic, M. Vujadinovic, G. Pejanovic, J. Andric, M. J. Kumjian, V. Djurdjevic, M. Dacic, A. K. Prasad, H. M. El-Askary, B. C.

Paris, S. Petkovic, W. Sprigg, and S. Nickovic, “Numerical Simulation of “An American Haboob””, Atmos. Chem. Phys.

Discuss., 13, 26175-26215, 2013.
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Capacity building  
 Trainings focusing on the weather community and PhD Students

SDS-WAS and the NAMEE Regional Center

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

Accra

Addis-Ababa

Ankara

Antalya

Barcelona

Cairo

Casablanca

Istanbul

Madrid

Muscat

Niamey

Ouagadougou

Tehran

Tbilisi
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Lessons learnt:

 Lack of coordination between measurement and 
modelling groups.
 Measurement products lack harmonised quality 

controls, data formats and measurements schedules
 This is more dramatic when you consider Northern African 

and the Middle East where we find the deserts

 Advertise about Sand and Dust Storms
 Enhance the visibility of the dust impacts to the society 

at large and the most affected socio-economic sectors 
in particular

 Not “really” tailored user-oriented products
 Few existing channels of communication between 

scientific research and user (socio-economic) 
communities.

SDS-WAS and the NAMEE Regional Center

http://sds-was.aemet.es/
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Mineral composition of dust: Impacts
 Fe and P embedded in dust  ocean nutrients

 Cloud ice nucleation sensitive to dust mineral composition

 Radiation absorption/reflection depends on dust colour  desert’s 
composition

 Fe as an enhancement factor in meningitis outbreaks in the Sahel 
and in bacterial infections in general

Applications: examples



Li, W.; El-Askary, H.; ManiKandan, K.P.; Qurban, M.A.; Garay, M.J.; Kalashnikova, O.V. Synergistic Use of Remote Sensing and Modeling

to Assess an Anomalously High Chlorophyll-a Event during Summer 2015 in the South Central Red Sea. Remote Sens. 2017, 9, 778

Dust Impacts on Red Sea Primary Productivity
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Dust Impact on Hurricanes formation

Applications: examples



Link between Hurricanes formation and Dust storms
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Dust Impact on Hurricanes formation

Applications: examples

Fontenot A., El-Askary H.,

Garay M., Kalashnikova O.,

Campbell J., Characterizing

the Impact of Aerosols on

Pre-Hurricane

Sandy\JSTARS-2017-

00521.R2, In press 2018
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Air Quality and Human Health
• Respiratory disease

Applications: examples
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Air Quality and Human Health
• Respiratory disease

Applications: examples

Fine Mode Fraction over land and ocean over the entire region of study

This is very much in agreement with the aforementioned 

papers that discuss the seasonality of KD in this region. 

El-Askary H, LaHaye N, Linstead E, Sprigg WA, Yacoub M. Remote sensing observation of annual dust

cycles and possible causality of Kawasaki disease outbreaks in Japan. Global Cardiology Science & Practice.

2017;2017(3):e201722. doi:10.21542/gcsp.2017.22.
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Dust and aviation
 Visibility

 Ice nucleation

 Dust melting in turbines

 Turbine abrasion

Applications: examples

Phoenix, USA
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Dust and solar power plants
 Solar irradiance

 Clouds formation – inducing a reduction of the incoming solar 
irradiance

 Soiling  water managements

Applications: examples
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Our goals

 To establish a network involving research 
institutions, service providers and potential end 
users of information on airborne dust. 
 Promote initiatives that can expand beyond the Action

 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.
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How

 Identify scientific and technical gaps in “dust” research

 Coordinate and harmonise the process to get user-oriented 
products.

 Build capacity through the high-level teaching of users to 
promote the use of the delivered dust products.

 Train staff to properly use the available observational and 
forecast products to design and implement preparedness 
and mitigation measures.

 Enhance the cooperation with institutions from near-
neighbouring and international partner countries in Northern 
Africa and the Middle East.
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How... Concept approach

WG1 Dust observations

WG2 Dust modelling and forecast

WG3  Assessment of user and societal 
benefits

WG4 Transfer of dust products to user-oriented 
application and service value
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Thanks for your attention!

www.cost-indust.eu

Contact: cost-indust@bsc.es

COST Action CA16202

Chair: Dr Sara Basart (Spain)

Vice-chair: Dr Slobodan Nickovic (Serbia) 

Period: 14 Nov 2017 – 14 Nov 2021


