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Sand and Dust Storms (SDS)

Main dust source areas affecting Mediterranean region are known 

as Sahara, Arabian Peninsula and Iran.

Dust transport is very important issue for the world ecosystem. 

Desert dusts could be transported for a long distances, by 

transferring the upper layers of the atmosphere.

SAHARA

Iran
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Global Dust Potential Map

DTF (Integrated Desert Terrain Forecasting for Military Operations) 

VaroujanK, S., Nadhir, A. A., & Sven, K. (2013). Sand and dust storm events in Iraq. 

Natural Science, 2013.
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Sand and Dust Storms (SDS)

Dust sources affecting Mediterranean basin. 

De Longueville, F., Hountondji, Y. C., Henry, S., & Ozer, P. (2010). What do we know 
about effects of desert dust on air quality and human health in West Africa 
compared to other regions?. Science of the Total Environment, 409(1), 1-8. 
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18 February 2010

8 April 2013

Countries within Eastern Mediterranean 

region are highly affected by dust storms.

SDS over Mediterranean Basin

Turkey is strongly effected from dust storms depending on its 

location. Dust sources from both Africa and Middle East are the 

most effective regions for sand and dust storms in Turkey.
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Great Mediterranean Basin
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Observations from 381synoptic stations located on Great Med. Basin and 

MISR-Aerosol Optical Depth (AOD) data wereused in this study.

The great Mediterranean Basin was divided into 3 sub regions.
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GreatMediterranean Basin

The ratio of observed annual data for each station is more than 80 %. 

This ratio is more than 90 % for every station for 10 years period.

The missing data is less than 1 % for all observations in study period.

Synoptic Data:

ω  from 06 to 09 Haze, smoke, dust or sand

ω  from 30 to 35 Duststorm, sandstorm, drifting or blowing snow

ω  98 heavy thunderstorm with dust storm

7wwWW -- Present and past weather

ww -- Present weather
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SDS Analysis

Atmospheric Aerosols
fine: particles (nucleation and accumulation) 

result from anthropogenic activities, 

coarse: From mechanical processes like 

aeolian erosion(Dust).

Angstrom Exponent(AE)
Angstrom Exponentis a good 
indicator for aerosol particle size.

Angstrom Exponent Particle Size

Smallernumbers Biggersize(coarse)

Bigger numbers Smallersize(fine)



SDS Workshop
4-7 Oct. 2016

Tǎǘŀƴōǳƭ
SDS Analysisover Mediterranean

üNumber of SDS in the second half of last 10 years showsstrong increase compared to 
first half over Great Mediterranean Basin.

üGood correlation between synoptic records and MISR AOD measurementsis found.

Corr. = 0.7043, p=0.023*
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SDS Analysis on Sub Basins 

Middle 

East

North

Africa

Corr.: 0.72, 
wч Ґ 0.4851
p = 0.018*

Corr.: 0.98, 
wч Ґ 0.9517
p = < 0.0001*

Southern

Europe

Corr.: 0. 35, 
wч Ґ 0.1185
p = 0.326
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Angstrom Exponent (2002 ς2010)

Satellite: SeaWiFS
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SDS Analysis on Sub Basins 
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Mean Annual Synoptic SDS Eventsbetween 2003-2007
Mean MISR AOD values for the periods2003-2007

Mean MISR AOD values for the periods 2008-2012 Mean Annual Synoptic SDS Events between 2008-2012

Mean AnnualSDS EventsMISR AOD

SDS Analysisover Mediterranean
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It was found that SDS events at 

second period haveincreased 

significantly compared to first half 

over Middle East.

MISR AOD observations show same 

trend with observed SDS events.

Mean MISRAOD Measurement Difference 
between the periods 2008-2012 and 2003-2007

Mean SDS Count Difference between 
the periods 2008-2012 and 2003-2007

SDS Analysisover Mediterranean
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100 x Trend

AOD Trendsbetween 2003-2012over Mediterranean 

SDS Trends over Mediterranean

AOD Trendsbetween 2003-2012over Mediterranean Both the number of SDS

events and MISR AOD 

observations shows 

increasing trends over 

Middle East.

On the other hand there 

was no significant change 

over North Africa. 
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AOD Trends, 2000 - 2009

Studies made by de Meij et al (2012) also supported increasingaerosol trend over 
Middle East between years of 2000-2009. There was no important change over Africa

de Meij, A.; Pozzer, A.; Lelieveld, J. (2012). "Trend analysis in aerosol optical depths 
and pollutant emission estimates between 2000 and 2009�X�—�����š�u�}�•�‰�Z���Œ�f����
���v�À�f�Œ�}�v�u���v�š�U���s�}�o�µ�u���W���ñ�í���W���P���•�W���ó�ñ-85 DOI: 10.1016/j.atmosenv.2012.01.059. 


