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Human Effect



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.





August 15, 2009. Moderate Resolution 

Imaging Spectroradiometer (MODIS) 

detected fires 7 June 2010 -Aqua satellite.



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/




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). 





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



Settlements 

Total Sand 

Removed  
Total Cost  

Cost for 

removal for m
3
 

Total Amount of 

Sand Removal  

Total Cost of 

Sand Removal  

Cost for sand 

removal for m
3
 

(m
3
) (USD) (USD) (m

3
) (USD) (USD) 

1993 2013 

Kuwait Oil facilities 283,545 717,811 2.53 347,310 993,862 2.87 

Main Highways 779,855 913,272 1.17 2,651,431 2,141,757 0.81 

Power stations 42,500 121,618 2.86 160,600 955,452 5.95 

Military Base 650,700 357,700 0.55 1,320 78,694 59.61 

Average 439,150 527,600 1.78 790,165.13 1,042,441 5.33 

Total 1,756,600 2,110,401 

 

3,160,660.52 4,169,766 

  

Table. The amount in m3 and cost in USD of sand removal 

from civil and military facilities



Area Reference Year Sand removal cost of m
3
 (USD) 

Kuwait Present study 1993 1.78 

Kuwait Present study 2013 5.33 

Hofouf-Saudi Alghamdi and Al-Kahtani, 2005 2004 0.50 

Riyadh-Saudi Al-Hareeq, 2012 2007 3.73 

Riyadh-Saudi Al-Hareeq, 2012 2012 0.80 

Bushra-Syria Alobaid, 2000 1996 0.09 

Sistan-Iran Pahlavanravi et al., 2012 2000 2.00 

Sistan-Iran Pahlavanravie et al., 2012 2004 0.50 

 

Table. The costs of sand removal in 

Kuwait comparing to surrounding 

regions.



Annual dust comparison 

between (2009/2010) and 

(2010/2011)



Clay % and mean particle 

size



Mineralogy (Quartz and Carbonates %)



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

spatial variations



Table. The correlations between dust 

deposition and fallout 



Cyperaceae pollen Winter 

and summer



Organic Matter % in dust



Iron (Fe) in ppm





Nabkhas
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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.
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