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Abstract 
This study investigated the frequency of prevailing winds 

and maximum winds and studied dust storms monthly and 
quarterly in ٢١stations in Saudi Arabia between ١٩٩٠and ٢٠١٠ 
using daily climate data available at the General Presidency of 
Meteorology and Environmental Protection. 

The study based on wind velocity ٨ knots equal to ١٢}٤ m / 
s, equal to ٨٢}١٤ km / h, is a measure of the maximum winds at 
which dust storms are created. The prevailing winds were 
compared to the Kingdom's cities during the seasons. 

The study also adopted a classification of the dust weather 
conditions used in the World Meteorological Organization 
(WMO) Global Code of Synoptic Code and the absence of 
large-scale dust storms on Saudi Arabian plants during the 
study period. The increase in dust storms is small in most of 
the Kingdom's stations, while the cases of the nebula are the 
most common cases that are exposed to the land of the 
Kingdom, but the difference between the increase and 
decrease between the station and another station by source, as 
the cases of the nebula arise from natural sources or human 
resources, Industrial cities and cities where urban activity is 
increasing and there are cities whose geographical location is 
surrounded by disintegrated land, where they are exposed to 
cases of the nebula continuously such as Riyadh and others. 

Keywords: spatial and temporal distribution, dust storms, 
wind speed, Saudi Arabia. 
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٢ א ٦٢}٤ ٩٧ ٢ ٥ ٦ ٣ ٣ ٢ ٦ ٢٧ ١٦ ١٥ ١٠ 

٥ א ٠٠}١٥ ٣١٥ ٨ ١٠ ٨ ٥ ٢ ٢٦ ٣٠ ٧٣ ٦٦ ٤٩ ٣٣ 

א
א 

٠ ٦٧}٠ ١٤ ٣ ٠ ٣ ٠ ٢ ٠ ٠ ١ ٢ ١ ٢ 

٤ א ٧١}٣ ٧٨ ١ ١ ١ ١ ٢ ٠ ٥ ٣٠ ٢٢ ٥ ٦ 

٠ א ٢٤}٠ ٥ ١ ٠ ١ ٠ ٠ ٠ ٠ ١ ١ ١ ٠ 

 ١ ٩٥}٢ ٦٢ ١ ٣ ٤ ١ ٣ ١ ٢ ١٦ ١٧ ٨ ٥ 

א ٠ ٩٥}٦ ١٤٦ ١ ٥ ٢٠ ٢٤ ٣٢ ٢١ ١٥ ١٧ ١١ ٠ ٠ 

 ٣ ٨٦}٢ ٦٠ ٢ ٠ ٦ ٢ ٠ ٠ ٢ ١٥ ١٧ ٨ ٥ 

 ٩ ٥٢}٦ ١٣٧ ٠ ٠ ٠ ١ ١٧ ٢٩ ٨ ٥ ٢٥ ٣٢ ١١ 

א٣ א ٧٦}٢ ٥٨ ١ ٠ ٢ ٠ ٠ ٢ ٥ ١٩ ١٣ ١١ ٢ 

 ٢ ٠٥}٤ ٨٥ ٧ ٦ ٧ ٢ ٠ ٢ ٣ ٢٧ ٩ ٩ ١١ 

 ٠ ٢٤}٠ ٥ ٠ ١ ٠ ٠ ٢ ٠ ٠ ١ ٠ ٠ ١ 

א ١ ٨٦}٢ ٦٠ ٠ ٠ ٣ ٠ ٥ ١٩ ٣ ٧ ٦ ١٠ ٦ 

א
אא 

٧ ٦٧}٩ ٢٠٣ ٤ ٢ ١ ٢ ١٠ ٢٣ ٧ ٣٨ ٧٠ ٢٩ ١٠ 

 ٢ ٤٨}٦ ١٣٦ ٠ ١ ١ ٢ ١٩ ٢٣ ٢٩ ٢٤ ٢١ ١٣ ١ 

٧٧ א٢٠٢٧ ٥١ ٤٧ ١٠٠ ٥٤ ١١٤ ١٦٨ ١٦٢ ٤٠١ ٣٩٧ ٢٩٥ ١٦١   

אWאאאאא،אאא
א 



 

 ٤٧ 

אאאאאאא
אאאא 

אF٧EWאאאאא 
אאאא١٩٩٠ J٢٠١٠ 

 
 
 
 
 
 
 
 
 
 
 

אWאאאאאא،אא
א 

٣ J אאאאאאא
א 
F٣אE،F٨אE،אא

אאאאאאא،
F٤٤٨١٨EK 

אאאאאאא
א،W



 

 ٤٨

אא١٤٤٠L٢٠١٩ 

אF٥٧٩٧E،F٥٧٢٧E
،F٥٦٠٨EאK 

אאא
،אאאאא

אאאאא
אF٣٥٦١E،F٥٧}١٦٩

LKE 
אאאא

א،W،אאאF٤٤٤E
،F١٤}٢١LKE 

אאאאאא
؛אאאאא

אFא،١٤٣٣KE 
אאאא

،אאא
א،אא

אאאאא
אא؛אאאא



 

 ٤٩ 

אאאאאאא
אאאא 

אא،אא?אאF?א،
٢٠١٠KE 

אאאאאא
אא،Wאאא

אאאא
אאא،א

،אאאאאא
אאאK

אאאאאא
אא،א،

אאאאאא
אK 

 
 
 
 
 
 
 



 

 ٥٠

אא١٤٤٠L٢٠١٩ 

אF٣WEאאאאאאא
אאאאא 

א 



א
























































א




א



א


א




 ٥٧}٥٤ ١١٤٦ ٣ ٧ ٣ ٢٤ ٢٣٧ ٤٦٨ ١٥٧ ٧٢ ٥٤ ٥٧ ٥٤ ١٠ 

١٨٥ א ٨٦}١٦٢ ٣٤٢٠ ١٧٧ ١٤٠ ١١٩ ١٩٨ ٣١٧ ٤٨٨ ٤٧٥ ٣٩٨ ٣٣٩ ٣٠٥ ٢٧٩ 

٦٤ א ٧١}٧٤ ١٥٦٩ ٣٨ ١٩ ٢٧ ٦٩ ١٩٣ ٣٢٨ ٢٢٦ ١٤٨ ١٥٢ ١٥٤ ١٥١ 

٩٦ א ٤٣}١٠١ ٢١٣٠ ٨٦ ١٠٤ ٢٣٨ ١٣٨ ٩١ ١٠٢ ١٥٣ ٣٥٤ ٣٤١ ٢٤٠ ١٨٧ 

 ٥٠ ٢٤}٦٤ ١٣٤٩ ٤٣ ٦٠ ١٤٢ ٨٣ ٦٧ ٧٥ ١٤٢ ٢١٩ ٢٠٨ ١٥١ ١٠٩ 

١٥ א ٥٧}٣٢ ٦٨٤ ٩ ١٥ ١٤ ٣٨ ٦٦ ١٢١ ٩٣ ٨٢ ٥٨ ٩٠ ٨٣ 

٨٥ א ٦٢}٩٤ ١٩٨٧ ٨٥ ١١١ ١٣٢ ٧٧ ٧٩ ٨١ ١٨١ ٣٦٣ ٣٦١ ٢٤٨ ١٨٤ 

١٠٠ א ٨١}١١٧ ٢٤٧٤ ٩٣ ١٠٢ ١٣٩ ١١٢ ١٥٧ ٢٧٢ ٣٠١ ٣٨٨ ٣٥٨ ٢٦٣ ١٨٩ 

א
א 

١٥٨ ٨٦}١٣٧ ٢٨٩٥ ١٦٠ ١٧١ ١٣٦ ١٨٩ ٢٣٩ ١٧٣ ١٩٩ ٣٦٣ ٤٣٢ ٣٨٨ ٢٨٧ 

٢٠٩ א ٥٧}١٦٩ ٣٥٦١ ١٦٣ ١٤٥ ١٣٣ ١٧٢ ٢٤٩ ٣٢٧ ٣٦٨ ٥٣٥ ٥١١ ٤٤١ ٣٠٨ 

١٦ א ٢٤}٢٤ ٥٠٩ ٢٠ ١١ ١٧ ١٨ ٤٤ ٢٧ ٣٤ ٩١ ٨١ ٩٤ ٥٦ 

 ١٠٣ ٩٥}٩٨ ٢٠٧٨ ٦٣ ٦٦ ١٢٤ ١٤٩ ١٥١ ١٤١ ٢٣٢ ٣١٤ ٣٢٣ ٢٤٥ ١٦٧ 

א ٥٥ ١٤}١٢٢ ٢٥٦٥ ٢٢ ٣٠ ٩٠ ١٨٧ ٤٦٨ ٧٧٨ ٣٤٤ ١٨٤ ١٧٣ ١٢٥ ١٠٩ 

 ٤١ ٥٧}٥٠ ١٠٦٢ ٤٢ ٢٨ ٧٧ ٥١ ٢٥ ٢٦ ١٠١ ٢٠٩ ٢٠٤ ١٣٩ ١١٩ 

 ٣٠٨ ٨٦}١٧٦ ٣٧١٤ ١٣٧ ٨٧ ٨١ ١٤٠ ٤٦٢ ٥٨٧ ٣٦٤ ٣٠٢ ٣٦٧ ٥٠٨ ٣٧١ 

א١٣٣ א ٩٠}١٣٨ ٢٩١٧ ٨٣ ٧٠ ٧٩ ١٥٩ ٣٠٩ ٥١٨ ٤٤٣ ٤٠٥ ٢٨٢ ٢٤٤ ١٩٢ 

 ١١٨ ٦٢}١١٠ ٢٣٢٣ ١١٠ ١١٠ ٢٤١ ١٦٠ ١٠٣ ١٤١ ١٦١ ٣٥٩ ٣٥٢ ٢٧٩ ١٨٩ 

 ٣٨ ١٤}٢١ ٤٤٤ ١٣ ٦ ١٥ ٢٦ ٣٧ ٥٢ ٤٠ ٤١ ٦١ ٧٢ ٤٣ 

א ٢٣٢ ٩٠}١٦٧ ٣٥٢٦ ١٣٢ ٨١ ١١٦ ١٨٤ ٤٤٨ ٥٣٩ ٣٤٥ ٣٠٢ ٣٥٨ ٤٤٤ ٣٤٥ 

א
אא 

٢٢١ ٩٠}١٧٠ ٣٥٨٩ ١٣٤ ١١٧ ٥٩ ١٤١ ٣٠١ ٤٤٦ ٣٥٩ ٤٨٩ ٥٠١ ٤٨٩ ٣٣٢ 

 ٣٦ ٧١}٤١ ٨٧٦ ٢٨ ١٥ ٢٢ ٦٧ ١٠٧ ١٠٧ ٩٦ ١٠٩ ٩٢ ١٢٧ ٧٠ 

٢٢ א
٧٣


٣٨

٢٤
 ٥١

٠٣
 ٥٦

٠٨
 ٥٧

٢٧
 ٤٨

١٤
 ٥٧

٩٧
 ٤١

٥٠
 ٢٣

٨٢
 ٢٠

٠٤
 ١٤

٩٥
 ١٦

٤١
 ٤٤

٨١
٨

 

  

אWא،אאאאא،
אא 



 

 ٥١ 

אאאאאאא
אאאא 

אF٨EWאאאא 
אאאא١٩٩٠ J٢٠١٠ 

 
 
 
 
 
 
 
 
 

 

 
אWאאאאאא،אא

א 

٤ J אאאאאא 
F٥אE،אאא

א،אF٣٧٠٩٤EK
אאא

،אF٤٥٨٦E،
F٤٣٩٥E،F٤٠٦٨EK

אא،
F١٥٣٥E،F١٨٥٥E،



 

 ٥٢

אא١٤٤٠L٢٠١٩ 

،אאא
F٩אE،Wא

F٣٥٨٤E،F٢٩}١٧٠LKE
אאאF٣٤٤٦E،

F١٠}١٦٤LKEאF٣٣٧٦E،
F٧٦}١٦٠LKE،

W،אF٢٨٤E،
F٥٢}١٣LKEאF٤١٥E،

F٧٦}١٩LKEאאאא
אא،א

א،אא
אאF،٢٠١٤E،Wא

אאאKא
אאא،אאאאא

אאאK 



 

 ٥٣ 

אאאאאאא
אאאא 

אF٥WEאאאא
אאאאאW 




א
 





א
























































א




א





א


א




 ٩٥}٥٥ ١١٧٥ ٨ ٧ ٦ ٢٠ ٢٣٧ ٤٥٨ ١٦٤ ٩٥ ٦٠ ٥٧ ٥٣ ١٠ 

١٨٢ א ٧٦}١٦٠ ٣٣٧٦ ٢٠٠ ١٨٢ ٢٣٧ ٢٩١ ٣٧٧ ٤٢٢ ٣٧٩ ٣٥٤ ٢٧٦ ٢٤٣ ٢٣٣ 

٨٥ א ٠٥}٧٤ ١٥٥٥ ٦٥ ٣٨ ٢٤ ٦٢ ١٦٢ ٢٦١ ٢١٠ ١٧٢ ١٦٢ ١٥٢ ١٦٢ 

٦٦ א ٧١}٦٥ ١٣٨٠ ٦٨ ٧٢ ١٧١ ٩١ ٦٩ ٥٤ ١١٨ ٢٣٢ ٢٠٩ ١٢٢ ١٠٨ 

 ٣٢ ٤٣}٣٨ ٨٠٧ ٢٧ ٤٠ ٨١ ٦٢ ٤٦ ٣٥ ٩٤ ١١٨ ١١٠ ٨٥ ٧٧ 

٢٢ א ٨١}٣١ ٦٦٨ ٢٤ ٣١ ٢٢ ٤٥ ٥٧ ٧٨ ٦٩ ٨٦ ٦٣ ٨٣ ٨٨ 

٧٦ א ٩٥}٦٨ ١٤٤٨ ٩٢ ٩٠ ٨٥ ٥٥ ٥٢ ٥٠ ١٣١ ٢٥٨ ٢٥٨ ١٦٤ ١٣٧ 

٧٣ א ٩٠}٦٠ ١٢٧٩ ٦٠ ٦٣ ٧٥ ٥٩ ٧٣ ١١٦ ١٤٤ ٢٠٠ ١٧٠ ١٣٣ ١١٣ 

א
א 

١٤٤ ١٠}١٠٥ ٢٢٠٧ ١٦٢ ١٣٥ ٩٢ ١٣٧ ١٦٠ ١٢٧ ١٥٧ ٢٧٩ ٣١٢ ٢٨٢ ٢٢٠ 

١٩٢ א ١٠}١٤٦ ٣٠٦٨ ١٧١ ١٥٥ ١٤٤ ١٦٤ ٢٢٤ ٢٥٨ ٢٩٨ ٤٦٣ ٣٨٧ ٣٥٠ ٢٦٢ 

١٥ א ١٩}١٥ ٣١٩ ١٧ ٨ ١٦ ٩ ١٥ ٢١ ٩ ٥٣ ٥٣ ٦١ ٤٢ 

 ٢٠٠ ٤٨}١٢٢ ٢٥٧٢ ٢٠٦ ١٨٦ ٢٠٧ ١٧٣ ١٩٠ ١٦٩ ١٩٨ ٢٩٤ ٢٨٥ ٢٦٤ ٢٠٠ 

א ٤١ ٥٧}١٠٢ ٢١٥٤ ١٧ ٢٣ ٧٤ ١٧٠ ٤٢٣ ٦٣٢ ٣١٠ ١٥٧ ١١١ ١٠٠ ٩٦ 

 ٥٧ ٨١}٥٨ ١٢٣٥ ٧٤ ٧٣ ٩٦ ٦٧ ٢٨ ٣٢ ٩٩ ٢٠١ ٢٠٨ ١٥٨ ١٤٢ 

 ١٩١ ٨٦}١٢٠ ٢٥٣٨ ١١٢ ٤٣ ٥٢ ٩٩ ٣١٨ ٤٥٣ ٣٠١ ١٩٥ ٢٣٦ ٣١٠ ٢٢٨ 

א٢٠٣ א ١٠}١٦٤ ٣٤٤٦ ١٧٤ ١٢٨ ٢٣٨ ٣٠٤ ٤٦٧ ٤٧٥ ٣٥٦ ٣٢٧ ٢٧٦ ٢٦٦ ٢٣٢ 

 ٤١ ٣٨}٤٨ ١٠١٦ ٤٨ ٤٠ ١٣٤ ٨٠ ٥٠ ٤٧ ٦٢ ١٨١ ١٥٩ ١١١ ٦٣ 

 ٢٤ ٧٦}١٩ ٤١٥ ١٧ ١١ ١٥ ٣٤ ٣١ ٥٩ ٤٢ ٤١ ٣٥ ٦٠ ٤٦ 

א ٢٧٨ ٦٧}١٧٠ ٣٥٨٤ ٢٠٣ ١٤٠ ١٢٨ ١٧٩ ٣٩٠ ٤٧٩ ٣٥٣ ٣٠٣ ٣٤٠ ٤١٧ ٣٧٤ 

א
אא 

١٥٨ ٢٩}١٢٢ ٢٥٦٨ ٩٦ ٥٩ ٤٣ ١١٥ ٢٣٤ ٣٢٥ ٣٠٢ ٣٥٣ ٣٢٨ ٣٢٤ ٢٣١ 

 ١١ ٥٢}١٣ ٢٨٤ ١٤ ١١ ١٢ ١٧ ١٧ ٣٥ ١٨ ٣٣ ٢٩ ٥٤ ٣٣ 

٢١ א
٠١


٣١

٤٠
 ٣٧

٩٦
 ٤٠

٦٧
 ٤٣

٩٥
 ٣٨

١٤
 ٤٥

٨٦
 ٣٦

٢٠
 ٢٢

٣٣
 ١٩

٥٢
 ١٥

٣٥
 ١٨

٥٥
 ٣٧

٠٩
٤

 

  

אWאאאאאא،אא
א 



 

 ٥٤

אא١٤٤٠L٢٠١٩ 

אF٩EWאא 
אא١٩٩٠ J٢٠١٠K 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

אWאאאאאא،אא
א 

Wאאאאא
א 
אאאאאאא

אאאאא
١٩٩٠ J٢٠١٠،W 

١ J K 
٢ J K 



 

 ٥٥ 

אאאאאאא
אאאא 

٣ J K 
٤ J אKאW 
 Jאאאאא 

אאאאאא 
F١٠אEאא

אאאאאאאא
١٩٩٠ J٢٠١٠،אאאאא

،W،א،א
א،،א،،א،،א،

אK،،،،
א،א،אאא،،אאK

،א،א،אW
אK 



 

 ٥٦

אא١٤٤٠L٢٠١٩ 

אF١٠EWאאאאאא
אאא١٩٩٠ J٢٠١٠ 

 
 
 
 
 
 
 
 
 
 
 

אWאאאאאאא،א
א 

 Jאאאאא 
F١١אE،אא
אאאאאאא

١٩٩٠ J٢٠١٠،W
،،א،،א،א،
،אK،א،،

א،א،אאKא



 

 ٥٧ 

אאאאאאא
אאאא 

א،אKאא،א
אא،،אK 

F١١EWאאאאא
אאא١٩٩٠ J٢٠١٠ 

 
אWאאאאאא،אא

א 

 Jא 
F١٢אEאא

אאא١٩٩٠ J٢٠١٠،
W،א،،

א،א،א،אא،،،



 

 ٥٨

אא١٤٤٠L٢٠١٩ 

א،אאא،،،אK
،א،א،אK

Kאא،אKא 
אF١٢EWא 

אאא١٩٩٠ J٢٠١٠ 
 

 
 
 
 
 
 
 
 
 
 

אWאאאאאא،אא
אK 

אאאאא
אאאאא
אא،אאא

אאא؛אא



 

 ٥٩ 

אאאאאאא
אאאא 

אאאאאאא
،אאאאא،

١٠٢٠אKאאא
אאאאא

אאא١٠٢٠אאא،
אאאאא١٠٢٠אK

א١٠٠٨א
אאא،אאא

אאאאאא
١٠٠٨אKאא

אאאאאאFCPEאא
אFMTEאא،

،אאא
אא،אאא

،אאאא،W
אאא،Wאא،אאא

א،אאא
אFא،١٤٣٣KE 



 

 ٦٠

אא١٤٤٠L٢٠١٩ 

 Jאאאאא 
 Jאאאאאא 

F١٣אEאאאא
אאאאאא١٩٩٠ J

٢٠١٠،،W،
،،،אא،א،אא،

א،،א،،،א،אK
א،א،א،K

KאאKאאא،א 



 

 ٦١ 

אאאאאאא
אאאא 

אF١٣EWאאאאאא
אאא١٩٩٠ J٢٠١٠ 

 
 
 
 
 
 
 
 
 
 
 

אWאאאאאא،אא
אK 

 Jאאאאא 
F١٤אEאאאא

אאאאא١٩٩٠ J
٢٠١٠،،Wא،
،،א،K،،

אK،א،،א،



 

 ٦٢

אא١٤٤٠L٢٠١٩ 

א،אא،אא،א،K
אא،א،אאאK 
אF١٤EWאאאאא

אאא١٩٩٠ J٢٠١٠ 
 

 
 
 
 
 
 
 
 
 
 

אWאאאאאא،אא
אK 

 JאW 
F١٥אEאאא

אא١٩٩٠ J٢٠١٠،
W،א،،א،

א،א،אא،،،א،



 

 ٦٣ 

אאאאאאא
אאאא 

،אאא،K،א،
א،אKאKאW

،א،אאK 
אF١٥EWא 

אאא١٩٩٠ J٢٠١٠ 
 
 
 
 
 
 
 
 
 
 
 

אWאאאאאא،אא
א 

אאא
אא،א،אאא

אאא،
אא،א



 

 ٦٤

אא١٤٤٠L٢٠١٩ 

אא،אא
،אאאאא

אא
אאאאאאK

אאא
Fא،١٤٣٣KE 

 Jאאאא
א 
 Jאאאאאא 

F١٦אEאאאא
אאאאאא١٩٩٠ J

٢٠١٠،،W،
،א،،،אא،א،א،

א،אא،א،،א،K
א،،א،אאא،

،א،אאK 



 

 ٦٥ 

אאאאאאא
אאאא 

אF١٦EWאאאאאא
אאא١٩٩٠ J٢٠١٠ 

 
 

 
 
 
 
 
 
 
 
אWאאאאאא،אא

א 

 Jאאאאא 
F١٧אEאאאא

אאאאא١٩٩٠ J
٢٠١٠،،W،

،א،،א،א،،،
אא،אא،א،

אKאא،א،אאא،
Kאא،،אK 



 

 ٦٦

אא١٤٤٠L٢٠١٩ 

אF١٧EWאאאא
אאאא١٩٩٠ J٢٠١٠ 

 
 
 
 
 
 
 
 
 
 
 
 

אWאאאאאא،אא
א 

 Jא 
F١٨אEאאא

אא١٩٩٠ J٢٠١٠،
W،،א،א،

،א،א،،،א،א
אא،Kא،א،א،



 

 ٦٧ 

אאאאאאא
אאאא 

KKאאא،
Kא 

אF١٨EWא 
אאא١٩٩٠ J٢٠١٠ 

 
 
 
 
 
 
 
 

 
 
 
 

אWאאאאא،אאא
א 

אאא
אא،אאא

א،אאא
אאאאאא



 

 ٦٨

אא١٤٤٠L٢٠١٩ 

،א
א١٠٠٦אאKא

אא١٠٠٠،
אאאאא

אאFאאE،
אאאאאK

אאאאא
א،אאאאאFCTEא

אאאאא
אאאKאא

אאאאאא
،אאאא

אאK 
 Jאאאא

א 
 Jאאאאאא 

Fא١٩Eאאאא
אאאאאא١٩٩٠ J

٢٠١٠،،א



 

 ٦٩ 

אאאאאאא
אאאא 

W،،אא،א،
א،אאא،אא،،א،

،א،،א،K
،،א،א،א،א
אK،،א،א،

א،א،אKא،
،א،א،א،א،אK 

אF١٩EWאאאאאא
אאא١٩٩٠ J٢٠١٠ 

 
 
 
 
 
 
 
 
 
 
 

אWאאאאאא،אא
א 



 

 ٧٠

אא١٤٤٠L٢٠١٩ 

 Jאאאאא 
F٢٠אEאאאא

אאאאא١٩٩٠ J
٢٠١٠،،Wא،
،،א،א،K،

א،אאK،א،
א،אאא،،א،א

،א،אא،א،אK 
אF٢٠EWאאא 

אאאא 
 

 
 
 
 
 
 
 
 
 

אWאאאאא،אא
אא 



 

 ٧١ 

אאאאאאא
אאאא 

 Jא 
F٢١אEאאא

אא١٩٩٠ J٢٠١٠،
،א،،א،א،א،א
א،،،א،א،،אאא،

،אK،א،אK
،אא،א،אW،

אא،אK 
אF٢١EWאא 

אא١٩٩٠ J٢٠١٠ 
 

 
 
 
 
 
 
 
 

אWאאאאא،אא
אא 



 

 ٧٢

אא١٤٤٠L٢٠١٩ 

،אאאא
אא،אא

אאאא
אאא،א

،אאאאאא
אאאא،

אKאא
אאKא

אאאא
אאא،אאא

אאF١٤٣٣،אKE  
Wאא 

אאאאאאא
אאאאאא١٩٩٠ J

٢٠١٠א،W 
١ J אאאאא

א؛א
אאאא،אא

אאאאא



 

 ٧٣ 

אאאאאאא
אאאא 

אKאאאאא
אאאאאK 

٢ J אאא
אאאאאF٥٣٩٣E

א،אאאא
אאאאאF٢٧٤E
٪F٥}١٣E،אאאאא
F١٧٤٣E٪F٣}٩E،
אאאF٣٣٧٦E٪F١}٩KE 

٣ J FEאאא
אאאF٤٠٠E،
F٣٩٧EKFE
אאאאאF٥٧٩٧E،

F٥٧٢٧E،F٥٦٠٨
EK 

٤ J אאאאאאא
אאא،

אאאאא،Wאא
 Kא،אאאא،אאא



 

 ٧٤

אא١٤٤٠L٢٠١٩ 

٥ J אאאאאא
،אאאא

אאאאאאא
،אאאאא

אא،אאא
א،אK 

٦ J ،אאא
F٣٧٠٩٤EKאא
א،F٤٥٨٦E،

F٤٣٩٥E،F٤٠٦٨EK
אאFאLאWE

אאאא،א
،אאאא

KאאאWא
،אאאאאאK 

אאאW 
١K אאאאאא

אאK 



 

 ٧٥ 

אאאאאאא
אאאא 

٢K אאאאא
אאא،

א،אK 
٣K אאאא

אאK 
٤K אאאאא

אאאאK 
٥K אאאא

،אאאאK 
٦K אאאא

אK 
٧K אאאא

،אאאאאאאא
אK 

 

* * * 
 
 
 



 

 ٧٦

אא١٤٤٠L٢٠١٩ 

אאא 
Wאאא 

- ،،א،F٢٠١٥E
אאאאא،،

،אא،אאאWאאK 
- ،،אF١٤٣٣E،אאאאא

אאאא،
א،אא،אא،WאK 

- א،،F٢٠١٦E،אאא
א،אא،،

אK 
- אא،F١٩٩٥E،אאא

אא،،אא،אאK 
- ،F٢٠١٤E،אא،אא،אא،

אאאאK 
- ،،F١٩٨٢E،،אאא

אאאא،،אא،א
٣٠אK 

- ،F١٤٣٤E،אאא،
א،אK 

- ،א،אF١٩٩٦E،אאאא
אאאאאאא،

א،אאא٢٤אא،K 



 

 ٧٧ 

אאאאאאא
אאאא 

- ،،אF١٩٩٠E،אא،א،
אאK 

- ،אא،אF٢٠١٠E،אא
אאאאאא،אא،

אK 
- ،א،אF١٤٢٥E،אאא

אאא،א،K 
- אאFK٢٠٠٠KEאKK 

http://weather1.pme.gov.sa/haj1/climate/haj-page1.html  
- אאKF٢٠٠١EKאK 

 asp.7-Report/sa.gov.pme.www://http  
- ،אאאא،אא،

אK 

Wאאא 
- Ahrens, C.D. (1982)."Meteorology to Day: An Introduction to weather, 

Climate and Environment. West publishing Com, St. Paul, New York, San 
Francisco. P: 514. 

- Bezlova, Antoaneta. (2002). " Giant sandstorm hits China, Japan, Korea. 
USA Today, Academic Search Premier.  

- Burroughs, William J. (1999). " The Climate Revealed ". London. First 
published in 1999 by Mitchell Beazlay. An imprint of Octopus Published 
Group Ltd 2 J4 Heron Quays. London. E144 JP copyright Octopus    
Publishing Group Ltd1999. 

- Hushke, R.E. (1959). " Glossary of Meteorology ". Boston. America 
Meteorological Society. 

* * * 



 

 ٧٨

אא١٤٤٠L٢٠١٩ 

 



 

 ٧٩ 

אאא 
א 

א 
KKא 

א،אא،אא 
K 

אאאא 
אא Jאאא 

Professor Obaid Soroor Al-Otaibi 
Kuwait University – College of Social Science 

 Department of Geography 
Dr. Salman Yousef Husain 

The Public Authority for Applied Education and 
Training, College of Basic Education, Social Studies Dept. 

 


   
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

אאא 

 Jא 
Physical and Human Components  

of Tourism in Failaka Island – Kuwait 



 

 ٨٠

אא١٤٤٠L٢٠١٩ 

 
 
 
 
 
 
 



 

 ٨١ 

אאא 
א 

א 
אאאא

אאא،אא
אKאאאאא
אא،אא

אאאאK 
אאאאאאא

אאאאF
E؛אאא

אKאאאא
،אאאאא

،א،אא
אאאאאאאKא

אאאאאאאK
אאאאא

אאאK 
א،אא

אאאאאK
אאאאא

אאא
אאאא،א



 

 ٨٢

אא١٤٤٠L٢٠١٩ 

FאאE،אא
אאאאאא

אאא،אאא
אאאא
אאאא،אאא

אאאאאK 
אאWאאא،،א

،אא 
 

Abstract 
The study of a proper places of the tourist activities, considers   

as one of the geography of tourism scope. Tourism activity is 
currently one of the most important economic and social sectors 
and one of the pillars of development which Kuwait is keen to 
include in the future development plans. 

The study aims to display the geographical, environmental, 
spatial and cultural determinants; for one of the Kuwait's Islands 
such as Failaka; in order to determine the appropriate bases for 
tourism planning. In order to highlight the diversity of tourist 
attractions on Failaka Island, the study will examine the natural and 
ecological components, especially its coastal environment. Also 
examines historical elements with important archaeological values 
and sites, as well as cultural and heritage aspects of the island.  

On the other hand, the study examines the efforts of the 
government and the official orientation towards tourism investment 
and planning in recent years. Finally; the aim is to reach a future 
vision and appropriate recommendations for decision makers in the 
field of tourism investment in the State of Kuwait. 

Keywords:  Tourism development, Kuwait Islands, Failaka 
Island, and Geographical Study. 
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Abstract  

This study deals with wind and creep sand dunes in Tihamah 
plain in Jazan Province. The wind is considers as the most 
important climatic element affecting the movement of sand, which 
in turn affects the various fields of development in Tihamah Plain, 
such as traffic, and agricultural activity. 

The study presents the factors that contributed to the impact of 
wind and sand dunes, which have defied to natural and human 
factors.  More over The study aims to analyses the characteristics 
of the wind in terms of speed and direction during a period of time 
from 1988-2017, The study used Remote Sensing Technology for 
analysis the sand movement in Tihamah plain, through the 
comparison between 28/06/1988 and 27/03/2018. In order to 
explain the distance of dunes movement during the above period, 
as well as the distance traveled in 30 years. In order to achieve the 
objectives of this study has based on the scientific method based on 
description, analysis and extrapolation. 

In conclusion, the study showed many results, the most 
important is the growing of distance sand dunes estimated about 
(12,5 Km) through the last 30 years, as well as recommendations 
that maybe reduce the impact of wind on the sand dunes, which in 
turn affect the various areas of environmental development in 
Tihamah Plain in the Jazan Province. 

Keywords: Sand Dunes - Tihamah Plain - Satellite image. 
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Analysis of daily average of solar radiation 
in some Provinces of Saudi Arabia 
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אאא،אא،אK 
Abstract 

This study includes a series of mathematical equations used to 
calculate the daily average of global solar radiation, direct solar 
radiation, scattered solar radiation from the sky, and reflected solar 
radiation from the surface in 10 different locations in Saudi Arabia 
with four sites in the Northern area, three sites in the Central area 
and three sites in the Southern area of Saudi Arabia. 

The results of this study show that the period of sunrise 
(number of hours of solar brightness) increases gradually from an 
average of 10.5 hours during December (Winter) to 13.5 hours 
during June (Summer). 

The analysis of spatial variation showed that the global solar 
radiation increases gradually from North to South with a daily 
average of 1130.1 Wh/m2 at Tarif station in the North to 1180.2 
Wh/m2 at Jazan station in the South. The spatial variations of 
direct, scattered solar radiation from the sky and the reflected solar 
radiation from the surface correspond to the spatial variations of 
global solar radiation. The ratios of direct solar radiation is 82 to 
83%, of solar radiation scattered from the sky is 9 to 9.5% and of 
the reflected the radiation from the surface is 8 to 8.5% of the 
global solar radiation in different Provinces of Saudi Arabia. 

Keywords: Global solar radiation, Direct solar radiation, 
Diffused solar radiation from a clear sky, Reflected solar radiation 
from the ground, solar radiation duration, Saudi Arabia. 
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 Jאאאאא 
אאאא

אאאאK
אאאא

אאאאאא
אאאאא

אאאF،،،KE 
אאאאאא

אW 
١ JאאLatitude angle (ϕ) 

אאאא-90o ≤ ϕ  ≤ 

+90oKאאא
אאאאאאK 
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٢ JאFאאE(n) 
،אאאא

אאא(n)Kא
٣١א٣١،١א٣٢K 

٣ JאאאאאאSolar declination 
angle (δ) 

אאאאאאא
at noon،אאאא+23.45o

א،-23.45oאKא
אאאאאאא٠ o

٢١٢١،+23.45o٢٢
-23.45o٢٣Kאאא

אאW(Kalogirou, 2013) 

 
٤ JאאאSolar angle (ω) 

אאאא
Greenwich meridianאא

א١٥ oא،אא
א،אאFאKE 
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אאאאאW 
ω = 15 (LAT – 12) (Messenger & Vente, 2003) 

LATאאFאFEE
Local Apparent TimeK 

٥ JאאאSolar altitude angle (ψ) 
אאאאא
א،אא

אא
אא،אא

אאאW 
ψ = Arc Sin [Cosø Cosδ Cosω] + [Sinø Sinδ] 

٦ Jאאאא(γs)Solar azimuth angle 
אאאאאא

،אאγ +180o≤-
180o KאאאאאW 

γ = Arc Sin [(Cosδ Sinω) /Cosψ] (Duffie and Beckman, 2013) 
٧ Jאאאא(z)Solar zenith angle 

אאאאא
אאאאאאאא

KאאאאאW 
z = 90o – ψ (Duffie and Beckman, 2013) 
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β = 0אKא
אאW 

β = z = 90o - ψ (Gunerham & Hepbasli, 2007) 
٩ Jאאא(θ)Solar incident angle 

אאאאאא
אאא،אא

אאאW 
(Kaldellis & Zafirakis, 2012)  

θ = ArcCosψ [Cosψ Cosγs Sinβ + Sinψ Cosβ]  
١٠ JאאNumber of bright 

sunshine hours (N) 
אא

،אאאאאW(Forsythe, 1995) 
N = 0.1333 arcCos (-tan φ)(tan δ) 
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א١Wאאאאאא 
אא אאFEאFEאFE

 18o13'59" 42o39'39" 2093.3 
28 אo19'08" 46o07'49" 357.6 
א26 אo15'34" 50o09'39" 16.8 

 27o26'04" 41o41'28" 1001.5 
א 16o53'49" 42o35'05" 7.2 
 21o42'37" 39o11'12" 16.9 

א 24o55'31" 46o43'19" 613.6 
 28o22'35" 36o36'25" 768.1 
 31o41'16" 38o44'22" 852.4 
21 אo59'16" 50o56'40" 144.0 
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Wאא 
אא(IT)Global Radiation

אאW 
IT = ID + Id + Ir (Wh/m2) (ASHRAE, 2011) 

W 
١ Jאאא(ID)Direct Solar 

Radiation 
אאאאא

א(θ)אאאא(IDN)
אאW(Liu & Jordan, 1962) 

ID = IDN Cosθ (Wh/m2) 
٢ Jאאאא(IDN)Direct 

Normal Solar Radiation 
אאאאW 

IDN = A/exp(B/Sin ψ)  (Wh/m2) (Lunde, 1980) 
Aאאאאא

אאאאאW 
A = 1147.59 + 57.5 Sin [0.01743 n + 1.47822] (Wh/m2) 

BאאW 
B = 0.16395 + Sin [0.0202 n + 4.0131] 

٣ Jאאאא(Id)Diffuse 
Solar Radiation from a clear sky 
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Solar radiation diffused and reflected from ground (Ir) 
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٩}٠אאא(Muneer et al, 2004)K 
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Abstract 

This research found that there is a strong positive relationship 
between the prevailing winds and the prevailing dust storms on the 
city of Riyadh in all seasons of the year. It was found that the 
maximum winds are statistically significant for dust storm storms. The 
dust storm correlation coefficient with wind velocity (R) was 0.81 and 
the explanation coefficient is R² with 66, meaning that about (66%) Of 
dust storms related to extreme winds. The wind and the prevailing 
winds are the main reason for the movement of sand breakage and the 
provocation of dust storms regional and local blowing on the city of 
Riyadh, as evidenced by the study of wind directions on the city of 
Riyadh during the seasons of the year that the winds of the north and 
west and eastern prevailing on them, and the rest of the trends of wind 
in varying proportions. The effect of the low and high pressures on the 
Arabian Peninsula on the elements of the climate in the city of 
Riyadh, especially in the winter season, is also evident. The 
relationship in this chapter is positive and strong between both 
atmospheric pressure and dust storms. 

The results of the global analysis show that the total variance of 
the climate elements affecting the frequency of dust storms during 
the year was about 73%. The variance of the factors affecting the 
Riyadh climate in winter (68%) and the variance of the factors 
affecting the spring season (72%). In the summer, the percentage of 
total variance explained by the influencing factors is 66%. In the 
autumn, the total variance is explained to 69%. 

Keywords: wind, dust storms, dust storms, Riyadh. 
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W 11 41 12 6 70 2.4 

WNW 5 19 33 7 64 2.2 
WSW 5 29 2 3 39 1.3 
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 5.3 13.6 1019 50.3 13.5 17.1 260 12.4 
א 6.115.1 1016 38.4 16.5 9.0 371 17.7 
 6.415.9 1013 32.9 20.6 22.2 518 24.7 
 6.517.8 1010 28.9 26.3 24.1 609 29.0 
 6 15.8 1006 18.1 32 7.4 676 32.2 
 6.416.5 1001 10.8 34.9 0.0 431 20.5 
 6.717.1 998 10.9 35.8 0.0 390 18.6 

 5.515.6 1000 13.1 35.8 0.1 307 14.6 
 4.413.4 1005 15 32.5 0.0 206 9.8 
 3.912.4 1012 21.7 27.3 1.5 172 8.2 
 4.312.7 1016 38.2 20.3 15.9 202 9.6 
 4.812.6 1019 48.1 15.4 18.5 217 10.3 
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B= 

אFE 0.79 %63 0.002= - 18+6.6 
אאFE0.81 %66 0.001= - 34+3.4 
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אFE 0.28 %0.080.370=325-0.30 

אאFE 0.24 %0.060.436= 11+0.23 
אאE٪F 0.24 %0.060.443=21-0.13 

אFE 0.25 %0.060.428 =15 + 0.21 
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6.2 א 17 1007 22 29.6 908.3 1777 

5.9 א 15.8 1000 12.4 35.1 1.2 994 

559 704.3 22.8 32.7 1014 12.6 4.2 א 
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אFE 0.36 %13 0.000=0.048+0.087 
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אFE 0.49 %24 0.000= - 0.20+0.17 

אאFE0.50 %25 0.000= - 0.32+0.07 
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1990 180 8.6 2001 102 4.9 
1991 376 17.9 2002 154 7.3 
1992 345 16.4 2003 229 10.9 
1993 245 11.7 2004 137 6.5 
1994 301 14.3 2005 149 7.1 
1995 179 8.5 2006 212 10.1 
1996 96 4.6 2007 211 10.0 
1997 187 8.9 2008 237 11.3 
1998 134 6.4 2009 290 13.8 
1999 151 7.2 2010 298 14.2 
2000 246 11.7 212.3 4459א 
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Rotated Component Matrixa 
Component  1 2 3 

א819. א   
א862. א   

    .828אאא
אא  -.860-  

א785.   א 
810.   א 

א .401 .526  
 אא א .645   

Extraction Method: Principal Component Analysis.  
 Rotation Method: Varimax with Kaiser Normalization.a 

a. Rotation converged in 5 iterations. 
אWאא،אא،אא

אא،١٤٣٧ 
אאאאאא

אא 
אאאא،

אאאאאאא٪F٧٢E،
אF١٩EאF١٢Eאאא

א،אאאאא
אאאאא

،אאWאאא
FE،אאFE،אאא
FKE 



 

 ٣١٧ 

אאא 
אא 

אF١٩EWאאאא 
אאאא 

 
 

 
 
 
 
 

F١٢EWאאאאאאא
אאא 

Rotated Component Matrixa 
Component  1 2 3 

אאא .942   
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א598.  657. א 
א856.  א  

אא  .839  
אאא  .793  

א    
938.   א 

Extraction Method: Principal Component Analysis.  
 Rotation Method: Varimax with Kaiser Normalization.a 

a. Rotation converged in 5 iterations. 
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Rotated Component Matrixa 
Component  1 2 3 
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א851. א   
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אא  -.923-  

אא906.  א  
א705.   א 

א631.-  408. א- 
א   .479 

Extraction Method: Principal Component Analysis.  
 Rotation Method: Varimax with Kaiser Normalization.a 

a. Rotation converged in 4 iterations. 
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Rotated Component Matrixa 
Component  1 2 3 

אא -.959-   
אאא .920   
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א874.  א  
א857.  א  

 אא א  .637  
692.   א 

א688.-   א- 
Extraction Method: Principal Component Analysis.  

 Rotation Method: Varimax with Kaiser Normalization.a 
a. Rotation converged in 5 iterations. 
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