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Experiencing dust storms at Erdemli, Northern Levantine coast – Griffin et al. 2007
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Skylab astronaut picture
STS049-092-071  Sandstorm, 
Southern Algeria and Niger  May 1992

Hemispheric scale dust events



Dust sources
AI – aerosol index
Goudie et al., 2001
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Sahara dust in the Caribbean
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Example of a hemispheric dust event: qerosol index for 4-14 Apr 2001
Taklamakan desert -> China -> Pacific Ocean -> USA -> Atlantic Ocean
Maher, B. A. Aeolian Research 2011.
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MEDITERRANEAN / ATLANTIC DUST STORM OF APRIL 1994
strong NAO+ phase event

Özsoy, E., Kubilay, N., Nickovic, S. and C. Moulin, J. Geophys. Res., 106, 18,439 - 18,460, 2001.



Özsoy, E., Kubilay, N., Nickovic, S. and C. Moulin, J. Geophys. Res., 106, 18,439 - 18,460, 2001.



1994 April dust storm affecting 
Atlantic Ocean and the Mediterranean
Özsoy, et al., 2001

- high positive phase NAO) I
- Atlantic blocking anticyclone
- polar front and subtropical jets interaction
- Sahara subsidence  
- Sahara cyclogenesis
- simultaneous incursion of Sahara

- Atlantic: easterlies 
- Mediterranean: growing cyclone

-repeated series of dust transport events      
3-5 Apr 94 and 15-17 Apr 94.  

maximum ground concentrations:
- Erdemli, Turkey: 1.6 mg/m3

- Barbados 0.28 mg/m3

(highest reported in 30-years, 
Li et al., 1996). 



MARCH 31  - APRIL 13 1994

Upper air jet interactions

Polar front jet versus subtropical jet



3D structure

vertical section

uplift

subsidence

upper air jet interaction
-> Sahara cyclogenesis

trajectories

Barbados Mediterranean



ARAL-KUM - EU COPERNICUS PROGRAMME
ARAL SEA dust transport

The dust, partially a result of the desiccation 
of the Aral Sea, has adverse effects on the 
local population and the socio-economic 
well being affecting Uzbekistan / 
Kazakhstan



Aral Sea dust model forecasts 
28 March 2002 at 00z



Aral Sea dust model forecasts

The dust near the Aral Sea is 
confined to the shallow and 
stable atmospheric boundary 
layer over the desert

this is why the dust has 
particularly strong ill-effects, 
carrying salts and
fertilizers (previously used for 
cotton production)

(top:) south-north section along 60E, 
(bottom:) east-west section along 45N 
on 30  March 2002 at 12z. 



The vertical sections
of dust concentration
indicate upper air injection 
of fine dust particles 
at major topographic
barriers such as the 
Alpine and Himalayan
mountain ranges. 

Alps Himalayas

Himalayas



Dust storms covering three continents (Africa, 
Europe and Asia) and all Euro-Asian seas were 
identified while studying the Aral Sea 
dust storms.

dust model forecast on
26 March 2002, 12z, 
and seawifs image

EURO-ASIAN Forecasts
Continuous dust suspension – transport - deposition



dust model forecasts on 
29 March 2002, 12z, 
and seawifs image



dust model forecast on
13 April 2002, 12z, 
and seawifs image



Pérez, C., Nickovic, S., Pejanovic, G., 
Baldasano, J. M. and E. Özsoy, 
J. Geophys. Res., 2009
Dust effects on radiation



Monthly mean and standard deviation 
of nitrate and nss-sulfate in aerosols

at Erdemli - Özsoy et al. 2000
anthropegenic contribution in summer 
one outstanding case (27-30 July 1992)

atmosphere – sea interaction
Biogenic sulfate transported by dust



nsss 29.29 31.44 4.24 21.79
nitrate 9.34 8.99 8.29 6.06

air-mass back trajectories arriving at 900 and 850 hPa levels (a) 27 July 1992; (b) 
28 July 1992; (c) 29 July 1992; (d) 30 July 1992 – Özsoy et al. (2000)

aerosol samples sulfate enhanced due to coccolith bloom in the Black Sea



Biogenic sulfur (MSA) from
Black Sea Ehux blooms
Kubilay et al., 2002



Bacteria and Fungal colony forming units 
in aerosol samples collected in Erdemli

<effects on ecosystem and human health>
Griffin et al., 2007



Comparison of nutrient inputs to the Sea via atmospheric versus riverine sources:
Northern Levantine Basin – Erdemli (Koçak et al., 2010):

- aerosol dry and wet deposition fluxes comparable for phosphate input to the sea
- dissolved silica and ammonia fluxes dominated by wet deposition ( ∼60%) 
- dry deposition of nitrate main source ( 80%) compared to rivers Seyhan and Ceyhan
- DIN and phosphate fluxes dominated by atmospheric inputs ( 90% and 60%)










