
  Abstractالملخص  

انشيبل يٍ يكبٌ إنٗ آخش ٔرخزهف سشػخ دشكخ دجٛجبد رذذس دشكخ انشيبل ثفؼم انشٚبح انُشطخ انزٙ رذًم 

انشيبل دست لٕح انشٚبح ٔارجبْٓب, دٛش رزشاكى انشيبل فٙ الأيبكٍ انزٙ لا ًٚكٍ نهشٚبح رذشٚكٓب يُٓب يًب ٚؤد٘ 

 انزٙ رٕصػذ يٍ انجبدٚخ انسٕسٚخ ٔفٙ انُٓبٚخ إنٗ رشكم انكضجبٌ انشيهٛخ. رى رُفٛز ْزِ انذساسخ ػهٗ يُطمخ سائذح 

َظشاً لأًْٛخ ْزِ انًُطمخ فٙ صدف انشيبل  5كى 5.847.2ٔثًسبدخ رمذس ة  فظزٙ دٚش انضٔس ٔدًصثٍٛ يذب

يُٓب ٔإنٛٓب يٓذدح انًُبطك انذضشٚخ ٔانضساػٛخ انًذٛطخ ثًشبكم ثٛئٛخ ٔصذٛخ يخزهفخ. ْذف ْزا انجذش إنٗ 

جبد يؼبدنخ يشجؼٛخ ًٚكٍ دساسخ ٔرزجغ صدف انشيبل ٔدشكخ انكضجبٌ انشيهٛخ فٙ يُطمخ انذساسخ يٍ خلال: إٚ

رطجٛمٓب ػهٗ سهسهخ صيُٛخ يٍ انصٕس انفضبئٛخ انًهزمطخ نذسبة لٛى َست انشيم ٔرٕصػٓب انًكبَٙ فٙ رشة 

يُطمخ انذساسخ, ٔضغ خشائظ رجٍٛ انزٕصع انًكبَٙ نهشيبل انًُزششح فٙ رشة يُطمخ انذساسخ خلال يشادم صيُٛخ 

ٍ كم فزشرٍٛ صيُٛزٍٛ يززبنٛزٍٛ يٍ انفزشاد انضيُٛخ انًذسٔسخ ثٍٛ و(, انًمبسَخ ث5055ٛٔ 5004رًزذ ثٍٛ ػبيٙ )

و( يٍ دٛش دسبة انُست انًئٕٚخ نكًٛبد انشيبل انذاخهخ أٔ انخبسجخ فٙ كم جضء يٍ 5055ٔ 5004ػبيٙ )

أجضاء يُطمخ انذساسخ, دسبة يسبدبد انزغٛش فٙ َست انشيبل انذاخهخ أٔ انًضادخ ثٍٛ كم فزشرٍٛ صيُٛزٍٛ 

ٍ ٔرنك نًؼشفخ ارجبِ دشكخ انشيبل ٔانكضجبٌ انشيهٛخ فٙ رشة يُطمخ انذساسخ, رذذٚذ انًُبطك انًٓذدح يززبنٛزٛ

ثضدف انشيبل ضًٍ يُطمخ انذساسخ. رى ثبسزخذاو انًُزجخ انشٚبضٛخ ٔانجٛبَبد الاسزشؼبسٚخ ٔانذمهٛخ اشزمبق 

نزمذٚش َست  Stepwise Regressionيؼبدنخ اَذذاس خطٙ يزؼذد راد يؼُٕٚخ إدصبئٛخ ثبسزخذاو إجشائٛخ 

نهفزشح انًًزذح  LANDSAT 8, 5انشيبل فٙ رشة يُطمخ انذساسخ ثبسزخذاو سهسهخ صيُٛخ يٍ انصٕس انفضبئٛخ 

ً لاشزمبق ػذد , دٛش رى اسزخذاو ْزِ انسهسهخ 5055ٔ  5004ثٍٛ ػبيٙ  يٍ انضيُٛخ يٍ انصٕس انفضبئٛخ لادمب

( كًزغٛشاد DEM, Slope, Aspectانذلائم انطجٕغشافٛخ )ٔ  NDVI, NDSI, LST)انذلائم انطٛفٛخ )

يسزمهخ يشرجطخ ثُست انشيبل فٙ رشة يُطمخ انذساسخ, دٛش رجٍٛ ٔجٕد رغٛش ٔاضخ فٙ كًٛبد انشيبل انًضادخ 

, إضبفخ 5055ٔ  5004أ انذاخهخ إنٗ يٕالغ يخزهفخ يٍ يُطمخ انذساسخ خلال فزشح انجذش ٔانًًزذح ثٍٛ ػبيٙ 

ْزا انزضاٚذ أ انزُبلص فٙ َست انشيبل ثٍٛ فزشح صيُٛخ ٔ أخشٖ, إضبفخ لإخزلاف رٕصػٓب  نزغٛش يسبدبد

انًكبَٙ, ٔسثًب ٚؼضٖ رنك نزجبٍٚ كًٛبد انٓطم انًطش٘ ٔ رغٛش رٕصػٓب انًكبَٙ ثٍٛ فزشح ٔ أخشٖ يًب أدٖ نزغٛش 

سٍٛ خصبئصٓب انفٛضٚبئٛخ ٔيُؼٓب يٍ كضبفخ انزغطٛخ انُجبرٛخ ٔانزٙ رسبػذ فٙ رضجٛذ انطجمخ انسطذٛخ يٍ انزشثخ ٔرذ

الأصادخ ٔالاَزمبل, إضبفخ لاخزلاف يٕالٛذ دذٔس انؼٕاصف انشيهٛخ ٔانغجبسٚخ خلال انؼبو ٔ رجبٍٚ يٕالغ َشأرٓب 

ٔانز٘ ٚسزٕجت ثبنضشٔسح ٔجٕد ارجبْبد ٔشذاد يخزهفخ نهشٚبح ٔانزٙ رٓت خلال انؼبو ثًٕاػٛذ يخزهفخ فٕق 

ٚؤد٘ نضٚبدح َست انشيبل فٙ يسبدخ يب يٍ يُطمخ انذساسخ َٔمصبَّ فٙ يسبدخ أخشٖ يُطمخ انذساسخ الأيش انز٘ 

ً أٌ انذساسخ ثُٛذ ٔيٍ خلال دساسخ انجٛبَبد  ػُذ انًمبسَخ ثٍٛ فزشرٍٛ صيُٛزٍٛ ْٕٔ يب أظٓشِ انجذش, ػهًب

انسُخ ٔلأكضش يٍ انًُبخٛخ نسشػخ انشٚبح فٙ ػذد يٍ انًذطبد انًُبخٛخ انًذٛطخ ثًُطمخ انذساسخ ٔنكبفخ أشٓش 

ػشش أػٕاو أٌ الأشٓش)أٚبس, دضٚشاٌ, رًٕص, آة, أٚهٕل( ْٙ الأشٓش انزٙ رسٕد فٛٓب انشٚبح ثسشػبد كجٛشح 

يمبسَخ ثجمٛخ أشٓش انسُخ, كًب رى فٙ ْزِ انذساسخ رذذٚذ انًُبطك انًٓذدح ثضدف انشيبل ضًٍ يُطمخ انذساسخ يٍ 

)سشػخ انشٚبح ٔشذرٓب، دسجخ نشيبل ٔرشكم انكضجبٌ انشيهٛخ خلال دساسخ ػذد يٍ انؼٕايم انًؤصشح فٙ صدف ا



الاَذذاس، ارجبِ انًُذذس، ػذو ٔجٕد غطبء َجبرٙ لبدس ػهٗ رضجٛذ انطجمخ انسطذٛخ يٍ انزشثخ ٔيُؼٓب يٍ الاَزمبل، 

ؤصشح نكبفخ انؼٕايم انً Overlayيٍ خلال اجشاء ػًهٛخ رٕاجذ انشيبل فٙ انطجمخ انسطذٛخ يٍ انزشثخ(, دٛش رجٍٛ 

فٙ دشكخ ٔاَزمبل انشيبل فٙ رشة يُطمخ انذساسخ ٔرصُٛف ْزِ انؼٕايم  دست شذح خطٕسرٓب إنٗ خًس 

يسزٕٚبد يٍ انخطٕسح, اَزشبس انًسبدبد انًٓذدح ثبَزمبل ٔاصادخ انشيبل يُٓب فٙ انجضء انجُٕثٙ ٔانجُٕثٙ 

ً ػٍ ثمٛخ انًُبطك ا لأخشٖ دٛش ٚصم اسرفبػٓب إنٗ يب انششلٙ يٍ يُطمخ انذساسخ ْٔٙ يُبطك  يشرفؼخ َسجٛب

و, كًب ٚلادع اَزشبس ْزِ انًسبدبد ػهٗ جبَجٙ انطشٚك انًًزذ ثٍٛ يذُٚخ دٚش انضٔس ٔيذُٚخ رذيش  800ٚمبسة 

ثبنمشة يٍ يُطمخ انسخُخ, دٛش رمغ ْزِ انًسبدبد ضًٍ يسزٕٚبد انخطٕسح انؼبنٛخ جذاً ٔانؼبنٛخ لاَزمبل ٔاصادخ 

ذ انًسبدبد يزٕسطخ انخطٕسح لاَزمبل ٔاصادخ انشيبل يُٓب فٙ انجضء الأٔسظ انشيبل يُٓب, فٙ دٍٛ رزٕاج

ٔانشًبنٙ ٔانشًبنٙ انغشثٙ يٍ يُطمخ انذساسخ, ٔفٙ انجضء انششلٙ انًذبر٘ نهذذٔد انؼشالٛخ انسٕسٚخ يٍ يُطمخ 

ى يُٓب اَزمبل انشيبل انذساسخ, ْٔزا يب ٚشٛش إنٗ أٌ دٕانٙ صهضٙ يُطمخ انذساسخ ٔالؼخ فٙ انًسبدبد انُشطخ انزٙ ٚز

ٔاصادزٓب ثبرجبِ يُبطك أخشٖ ثفؼم انشٚبح, كًب رزٕاجذ انًسبدبد انًُخفضخ انخطٕسح لاَزمبل ٔاصادخ انشيبل فٙ 

انجضء انشًبنٙ انششلٙ انًذبر٘ نٕاد٘ انفشاد ثبنمشة يٍ يذُٚخ انجٕكًبل انذذٔدٚخ ْٔزا سثًب ٚؼٕد نكضبفخ 

ء أكبَذ رغطٛخ َجبرٛخ صساػٛخ أٔ غطبء َجبرٙ ػشجٙ ٔانزٙ رؼًم ػهٗ رضجٛذ انزغطٛخ انُجبرٛخ فٙ ْزِ انًُبطك سٕا

انطجمخ انسطذٛخ يٍ انزشثخ ٔيُغ اَجشافٓب انشٚذٙ, كًب رزٕاجذ انًسبدبد يُخفضخ انخطٕسح  لاصادخ ٔاَزمبل 

سبدبد إصادخ انشيبل فٙ انجضء انجُٕثٙ انغشثٙ ثبنمشة يٍ يذُٚخ رذيش َزٛجخ نزغطٛزٓب انُجبرٛخ انجٛذح. شكهذ ي

% يٍ يسبدخ يُطمخ انذساسخ, ثًُٛب كبَذ انُسجخ  32.68ٔاَزمبل انشيبل انؼبنٛخ انخطٕسح جذاً ٔانؼبنٛخ يب يمذاسِ 

%, فٙ دٍٛ ثهغذ يسبدخ يسزٕٚٙ انخطٕسح  48.87انًئٕٚخ نًسبدخ يسزٕٖ انخطٕسح انًزٕسظ يب يمذاسِ 

ُطمخ انذساسخ, ْٔزا سثًب ٚشٛش إنٗ سٛبدح انًسبدبد % يٍ يسبدخ ي 18.21انًُخفض ٔانًُخفض جذاً يب يمذاسِ 

راد يسزٕٚبد انخطٕسح انًزٕسظ لاَزمبل ٔاصادخ انشيبل ػهٗ ثمٛخ يسبدبد انخطٕسح الأخشٖ ٔثبنزبنٙ إيكبَٛخ 
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Abstract 

. Sand movement is caused by active winds that carry sand particles from one place to 

another. The speed of sand movement varies according to the strength and direction of winds, 

with sand accumulating in places where winds cannot move it, ultimately leading to the 

formation of sand dunes. This study was conducted in a leading area of the Syrian Desert, 

located between the provinces of Deir ez-Zor and Homs, with an estimated area of 23,748.5 

km2. This area is of great importance due to the threat of sand encroachment towards and 

from it, which endangers the surrounding urban and agricultural areas with various 

environmental and health problems. The aim of this research was to study and track sand 



encroachment and movement of sand dunes in the study area by: establishing a reference 

equation that can be applied to a time series of satellite images to calculate the spatial 

distribution of sand and its ratios in the study area, producing maps showing the spatial 

distribution of sand in the study area during time periods between 2004 and 2022, comparing 

consecutive time periods from the studied periods in terms of calculating the percentage 

ratios of sand quantities entering or leaving each part of the study area, calculating the areas 

of change in sand ratios between consecutive time periods to determine the direction of sand 

movement and sand dunes in the study area, and identifying the areas threatened by sand 

encroachment within the study area. Using mathematical modeling, sensor data, and field 

observations, a multiple linear regression equation with statistical significance was derived 

using the Stepwise Regression procedure to estimate sand ratios in the soil of the study area 

using a time series of LANDSAT 8 and 5 satellite images spanning from 2004 to 2022. This 

time series of satellite images was later used to derive a number of spectral indices (NDVI, 

NDSI, LST) and topographic indices (DEM, Slope, Aspect) as independent variables related 

to sand ratios in the soil of the study area. The research showed a clear variation in the 

amounts of loose or entrained sand entering different sites in the study area during the 

research period from 2004 to 2022. In addition, there was a variation in the extent of this 

increase or decrease in sand ratios between different time periods, as well as a difference in 

their spatial distribution. This may be due to the variation in the amount and spatial 

distribution of rainfall between different periods, which led to a change in vegetation cover 

density that helps stabilize the surface layer of soil, improve its physical properties, and 

prevent it from shifting and moving. Furthermore, the timing and location of sand and dust 

storms vary throughout the year, requiring different wind directions and intensities that blow 

over the study area at different times. This leads to an increase in sand ratios in one area of 

the study area and a decrease in another area when comparing two different time periods, as 

shown by the research. It is worth noting that the study showed, through analyzing the 

climatic data on wind speed from several weather stations surrounding the study area for all 

months of the year over a period of more than ten years, that the months of May, June, July, 

August, and September are the months in which high wind speeds prevail compared to other 

months of the year. Additionally, this study identified the areas at risk of sand encroachment 

within the study area by examining several factors that affect sand encroachment and the 

formation of sand dunes, including wind speed and intensity, slope degree, slope direction, 

the absence of vegetation cover capable of stabilizing the surface layer of soil and preventing 

it from moving, and the presence of sand in the surface layer of soil. Through performing an 



overlay process of all the factors affecting the movement and displacement of sand in the soil 

of the study area and classifying these factors according to their level of severity into five risk 

levels, the spread of areas threatened by sand movement and displacement was revealed in 

the southern and southeastern parts of the study area. These areas are relatively high 

compared to other areas, with an elevation reaching approximately 700 meters. Additionally, 

these areas are found on both sides of the road between Deir ez-Zor city and Palmyra city 

near the village of Al-Sukhna, where these areas fall within the high and very high risk levels 

of sand movement and displacement. On the other hand, areas with medium risk levels of 

sand movement and displacement are found in the central, northern, and northwestern parts 

of the study area and in the eastern part adjacent to the Syrian-Iraqi border. This indicates that 

about two-thirds of the study area is located in active areas where sand is moved and 

displaced by winds towards other areas. Furthermore, areas with low risk levels of sand 

movement and displacement are found in the northeastern part adjacent to the Euphrates 

River near the border town of Al-Bukamal. This may be due to the density of vegetation 

cover in these areas, whether agricultural or herbaceous, which helps stabilize the surface 

layer of soil and prevent it from being eroded by wind. Areas with low risk levels of sand 

displacement and movement are also found in the southwestern part of the study area near 

Palmyra city due to their good vegetation cover. The high and very high risk levels of sand 

movement and displacement formed 32.68% of the total area of the study area, while the 

percentage of the area with medium risk levels was 48.87%. The area with low and very low 

risk levels comprised 18.21% of the study area. This may indicate that areas with medium 

risk levels of sand movement and displacement dominate the other risk levels, and thus there 

is a possibility of further deterioration and joining of these areas to the high and very high 

risk levels.. 
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