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Dust (SDS) is so costly (Kuwait) 

• Cost the airport aviation 10,690,800 USD/Year. 

• Port (delay for ship and tankers)= 256,700 USD. 

• Power plants = 1,087,200 USD. 

• Oil Industry plants = 19,192,755 USD. 

• Total available cost = 31,414,695 USD/Year. 

Not including health, agriculture and animal 

production aspects. 

 

 





Regional Sources of dust 

Moderate Resolution Imaging Spectroradiometer (MODIS) 

on June 6 June ,2005.  

April 16, 2003, the Moderate Resolution Imaging 

Spectroradiometer (MODIS)  

http://modis.gsfc.nasa.gov/


NASA captures Aqua satellite, the image a massive dust 
storm in Saudi Arabia on March 26th  2011 . 

The Moderate Resolution Imaging Spectroradiometer 

(MODIS) flying onboard the Aqua satellite 21 Jan 2006 

Dust storm Images 

http://modis.gsfc.nasa.gov/
http://aqua.nasa.gov/


August 15, 2009. Moderate Resolution 

Imaging Spectroradiometer (MODIS) 

detected fires 

7 June 2010 -Aqua satellite. 
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Classification index of sand 

and dust storms (SDS) 

trajectories in the Middle 

East observed by MODIS 

images (3 major types and 

12 sub types) (Al-Dousari et 

al., 2017). 

SDS Trajectories types 







TOMS satellite image of July 2000 (Goudie,2001) 
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Spatial and temporal distribution for multiple dominant SDS 

trajectories (2000–2017) superimposed images in Southern 

Arabian Gulf (b) 
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Spatial and temporal distribution for multiple dominant SDS trajectories 

(2000–2017) superimposed images in northern Arabian Gulf (a) 





Spatial and temporal distribution for multiple dominant SDS trajectories 

(2000–2017) superimposed images in the Middle East. 



MODIS aerosols distribution map 

August 7, 2005  



Zone-Location Political region Reference Tons.Km-2.mo-1 Tons.km-2.yr1 

Zone I: The western and southern Sahara Desert 

A long Niger River Mali McTainsh et al,. 1997 75-858 913-10446 

Northern Diarnena Chad Maley, 1982 11.83 142 

Kano Nigeria McTainsh et al,. 1982 11.4-15.1 137-181 

Southern Chad Chad Maley, 1982 9.08 109 

Nouadhibou Mauritania Rott, 2001 6.54 80 

Smara Western Sahara Rott, 2001 9.12 111 

Agadir  Morocco Rott, 2001 9.39 114 

Sidi Ifni  Morocco Rott, 2001 11.88 145 

Tan Tan  Morocco Rott, 2001 14.37 175 

Dakhla  Mauritania Rott, 2001 15.72 191 

Boujdour  Western Sahara Khiri et al, 2004 17.97 219 

Zone II: The eastern Sahara Desert 

Libya Libya O'Hara et al., 2006 13 155 

Negev Desert  Palestine Singer et al., 2003 4.8-18.1 57-217 

Crete Greece Pye, 1992 0.83-8.33 10-100 

Zone III: Sudan-Ethiopia and southern Arabia 

Fahal Oman Badawy et al., 1992 7.4 89 

Riyadh Saudi Arabia  Modaihsh, 1997 32.67 392 

Zone IV: Northern Arabia 

Dead Sea Palestine  Singer et al., 2003 3.71 45 

Khur Al-Zubir Iraq Khalaf et al., 1980 6.9 75.92 

Um Qasr Iraq Gharib et al., 1987 17.59 193.47 

Kuwait Kuwait Present study 22.5 270 
Zones V and VI: Gobi and Taklimakan deserts 

Xilingele Mongolia Hoffmann et al., 2008 24 292 

Shapotou  China Li et al., 2004 31 372 

Tokyo Japan MOE, 1993 0.29 3.5 

Zone VII: Australia Desert 

Adelaide Australia Tiller et al., 1987 0.42-0.83 5-10 

Namoi valley Australia Cattle et al., 2002 1.4-4.85 16.9-58.2 

Amount of fallen dust (monthly and annual) 



Trajectory zone 
Particle size percentages 

Reference 
  

Sand V.C.Silt C.Silt M.Silt F.Silt V.F.Silt Clay   

Zone I: The western and southern Sahara Desert   

Tripoli-Libya 20 12 17 19 17 8 8 O'Hara et al., 2006   

Biougra-Morocco 12 28 22 16 8 8 6 Khiri et al.,2004   

Cartagena-Colombia 10 4 18 22 18 12 16 Present study   

Arizona-USA 9 26 30 13 8 4 10 Pewe et al.,1981   

Average 13 18 22 18 13 8 10   

Zone II: Eastern Sahara Desert   

Tripoli-Libya 20 12 17 19 17 8 8 O'Hara et al., 2006   

Cairo-Egypt 10 15 37 21 10 4 3 Present study   

Average 15 14 27 20 14 6 6   

Zone III: Sudan-Ethiopia and southern Arabia   

Wadi Dawasir 40 8 21 15 11 2 4 Present study   

Ain 97 0 1 1 1 1 0 Present study   

Dubai  17 3 14 24 23 10 8 Present study   

Average 51 4 12 13 12 4 4   

Zone IV: Northern Arabia   

Amman-Jordan 30 11 30 17 8 2 2 Present study   

Um Qasr-Iraq 3 12 20 25 15 5 20 Khalaf et al., 1980   

Kuwait 37 22 18 14 7 2 0 Present study   

Manamah-Bahrain 12 10 20 11 13 5 28 Present study   

Average 21 14 22 17 11 4 13   

Zone V and VI: Gobi and Taklimakan deserts   

Taklimakan-China 70 24 2 1 2 1 0 Nishikawa et al.,2000 

Ejin-China 35 18 10 8 5 2 22 Wang et al., 2005 

Siberia-Russia 11 31 28 11 7 4 8 Pewe,1981 

Average 39 24 13 7 5 2 10 

Zone VII: Australian Desert 

Bald Hill-Australia 9 3 5 5 4 3 70 Cattle et al., 2002 

Average 26 14 18 14 10 5 13   

Max 97 31 37 25 23 12 70 

Min 3 0 1 1 1 1 0   

Grain size % of 

Fallen dust from 

upwind to downwind 







Dust and pollen traps 



0 

20 

40 

60 

80 

100 

120 

140 

160 

1
9
6
2
 

1
9
6
4
 

1
9
6
6
 

1
9
6
8
 

1
9
7
0
 

1
9
7
2
 

1
9
7
4
 

1
9
7
6
 

1
9
7
8
 

1
9
8
0
 

1
9
8
2
 

1
9
8
4
 

1
9
8
6
 

1
9
8
8
 

1
9
9
0
 

1
9
9
2
 

1
9
9
4
 

1
9
9
6
 

1
9
9
8
 

2
0
0
0
 

2
0
0
2
 

2
0
0
4
 

2
0
0
6
 

2
0
0
8
 

2
0
1
0
 

2
0
1
2
 

2
0
1
4
 

2
0
1
6
 

T
o
ta

l 
n
u
m

b
e
r 

SDS 

Rising dust 

Suspended dust 



SDS-Kuwait 
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R² = 0,9531 
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مطار الكويت الأرصاد الجوية-2(  الغبار المتساقط بالشويخ)الهيئة العامة للبيئة -1: المصدر بتصرف  



Month Dust/Sand Raising Suspended Haze  

Storms dust dust   

  Days Hours Days Hours Days Hours Days Hours 

January 1.1 4.2 3.7 22.0 3.1 15.4 7.7 47.5 

February 1.3 4.7 4.3 35.2 4.4 21.7 7.5 51.2 

March 2.1 7.2 6.1 45.7 4.7 38.0 7.6 76.0 

April 3.2 11.2 6.1 43.9 5.2 43.8 7.4 81.1 

May 4.2 12.7 6.7 51.8 6.2 52.0 7.5 106.3 

June 4.8 31.7 10.3 108.3 4.7 56.3 6.4 93.3 

July 4.4 31.3 8.4 92.7 5.7 55.1 7.3 94.4 

August 2.3 11.2 8.3 75.6 5.2 38.9 8.9 97.4 

September 0.6 2.5 5.1 31.4 6.0 25.7 11.3 96.2 

October 1.5 4.8 3.6 22.9 5.7 26.2 10.7 79.7 

November 0.4 0.9 2.9 14.8 4.0 18.1 10.3 56.0 

December 1.1 5.3 3.4 18.3 3.2 14.4 8.8 51.0 

Annual 

Total 27.0 127.7 68.9 562.6 58.1 405.6 101.4 930.1 

Mean Number of Days and Hours of Dust Phenomena at Kuwait 

International Airport (Safar, 1985) (1954-1984) 

Station   No. of 

years 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annually 

Average 

Kuwait* 11 0.9 1.2 1.1 3.3 3.7 4.4 4.5 1.9 0.6 1.4 0.3 1.1 21 

Bahrain 33 0.1 0.3 0.5 0.6 0.5 1.4 1.5 0.2 0.3 0.0 0.1 0.1 5.6 

Doha 15 0.4 0.5 0.7 0.7 0.4 1.7 1.4 0.4 0.4 0.3 0.4 0.1 7.6 

Abu Dhabi 6 0.4 0.3 0.6 0.1 0.4 0.4 0.7 0.0 0.0 0.0 0.2 0.7 3.9 

The average number for dust storm days in the 

Arabian Gulf (Source: Al-Kulaib, 1990 after 

modification). 

* Kuwait data from this study from  July 2000 to 

March 2010. 



Dust trap 



Annual dust comparison between 

(2009/2010) and (2010/2011) 





40K,Pb-210, Be-7,Cs-137  spatial 

variations 



Organic Matter % in dust 



Moisture content in dust 



Cyperaceae pollen Winter and 

summer 





Pollen family counts for two years concerning the 

number of allergy and asthma patients  



Mineralogy (Quartz and Carbonates %) 



Iron (Fe) in ppm 



Clay % and mean particle size 
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Quartz Carbonates Plagioclase Clay 

Dust Mineralogy 



 

 

Smooth dust particles within West Rub Al-Khali with dominancy of very coarse silt (a), 

sub-angular quartz grain with some adhering carbonates particles (b), and 30 mm 

carbonate particles from Bubiyan with huge number of adhering gypsum and bassanite 

particles (c &d).  



Waba & Bubiyan 



Winds blowing towards southeast picked up dust from the 

land and carried it out over the Arabian Gulf -Aqua MODIS 

image from June 18, 2005. 



Recommendations 

 The plan for controlling dust needs the following items: 

› Preservation of the upwind areas of major Cities 

and source areas of dust. 

› preservation needs to cover playas, wadis, 

sabkhas, salt marches and tidal flats. 

› Green belts need to be made in upwind to urban 

areas in order to reduce the high wind speed. 

› Human awareness is needed (for example by doing 

friendly environmental camping, presentations 

based on environmental protection in schools etc.). 

 



2007 2008 

Seri 1 5,5 24,4 
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Change % between average car accidents  during dust storms and  other days in 2007 &2008. 



More Details 

Researchgate 

https://www.researchgate.net/profile/Ali_Al-Dousari/ 

Google scholar 

http://scholar.google.com/citations?user=R5xJfXMAAAAJ&hl=en&oi=ao 
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