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 توضح أحد منازل قرية الخضراب بمحافظة البطانة بالسودان الذي تمت إضـاءته بالطاقـة               .)٧٤(صورة  
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Operating equipment and electric appliances 
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אאאF٧٥KEא
אא،אאאאK 

 

o b e i k a n d l . c o m



אFאאEאאא ١٨٧
  

  

  

  

  

  
  

ا لأحـد    توضح المعدات اللازمة لتشغيل ثلاجة لحفظ الدم والأمصال، جمعت توطئة لنقله           .)٧٥(صورة  
تلاحظ الثلاجة تتوسط لوحين شمسيين، وبطاريتين لتخـزين الطاقـة          . المستوصفات الريفية 

  .الكهربائية ومبنى معهد أبحاث الطاقة
  

 Operating water pumpsفي مجال تشغيل مضخات سحب المياه وضخها : ثالثاً

אאאאא
،אאאאא

א،אאאאK 
  :تيضخ المياه بالطاقة الشمسية من الآيتكون نظام 
١-K 
٢-אF٧٦KE 
٣-אאDCא،

אאאאאאK 
٤-אK 
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 توضح الألواح الشمسية التي يعد تجهيزها لتشغيل مضخة رفع المياه في قريـة الخـضراب                .)٧٦(صورة  
  .البطانة بالسودانبمحافظة 

  

  )هوائيات( معدات الاتصال  تشغيلاستخدام الخلايا الشمسية في:رابعاً
Utilization of solar cells for operating communication equipment 
א א א א א

אאK 
אאאאאאW 

١ - K 
٢ - K 
٣ - FאE٧٠١٠٠K 
٤ - אK 

אאאאאא
אאאאאאאאא،א

 ألواح شمسية

 خلايا شمسية
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אאאK 
  الطاقة الشمسية في المملكة العربية السعودية واستغلالها) ٧,١,١,٢(

Utilization of solar energy in Saudi Arabia  
أنعمאאאאא

٣٠٠٠א،א٢٠٠٠א
א   אא א א   א א א 

F،١٩٩٨אKE 
א א א א  א  א 

،אאאא،א
אא   א

א   א ،א א     א א
אאK 

אאאאא١٩٦٠
،אא،א

אאאK 
   א   א א א  

   ١٩٦٩א  א      ،
אאאא K א

،א،אאאאא
אאא١٩٧٧F،١٩٩٨אKE 

o b e i k a n d l . c o m



אאא١٩٠  א
،א א א  א
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אאאK
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 א   א F KE  F، א
١٩٩٨Eאאאא،אW 

 ) برنامج سوليراس ( البرنامج السعودي الأمريكي المشترك لأبحاث الطاقة الشمسية : ولاًأ
The joint Saudi-American program for solar energy research  ( SOLERAS )  
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WאאאThe program objectivesWأهداف البرنامج  -١ 
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The program technical planWالخطة الفنية للبرنامج  -٢
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אאאאאKא
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Field testing of cooling technologyWالاختبارات الحقلية لهندسة التبريد -٣
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אא  א א   א א א 
א א Kא ،א  א א א  

   ،א א  ،א  אא
א٤١Kאא
٦K}٣אאאא 

Applications in industryWالتطبيقات في االات الصناعية -٥
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K 
Resources development activitiesWالمواردأنشطة تنمية  -٦  
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  )هايسولار(اتفاقية التعاون المشترك مع المانيا المعروفة بـ : ثانياً

The joint Saudi-German agreement (HYSOLAR)  
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  )هايسولار(مشروع إنتاج الهيدوجين بالطاقة الشمسية  •
 Project for the production of hydrogen, using solar energy  

אאאא
 א ، א א  א אא  

אאאK 
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 مجالات استخدام الطاقة الشمسية في المملكة الانجازات الفنية التي تحققت في )٧,١,١,٣(

  العربية السعودية
 The technical achievements in the utilization of solar energy in Saudi Arabia  
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  تحلية مياه البحر بالطاقة الشمسية:ثانياً 
 The desalination of sea water using solar energy 
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 نظام إنتاج الهيدروجين بالطاقة الشمسية : رابعاً
Hydrogen producing system using solar energy  
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 مل بالطاقة الشمسية أجهزة للإنارة والتحذير على الطرق تع: خامساً
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 Domestic water heating systems تسخين المياه المترلية أنظمة: سادساً
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 توضح أحدى محطات تقييم مصادر الاشعاع الشمسي الموزعة في عدة مدن ومناطق بالمملكة              .)٧٨(صورة  
  .العربية السعودية

  

   مشروع التبريد بالإمتصاص باستخدام الطاقة الشمسية:ثانياً
Project of cooling by absorption using solar energy   
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انب من محطة تجارب استغلال الطاقة الشمسية في تشغيل أنظمـة التكييـف التبريـدي                ج .)٧٩(صورة  

  .بالامتصاص ليستفيد منها القطاع الصناعي في خفض الأحمال الكهربائية
  

  تحسين كفاءة أجهزة التكييف المركزية: ثالثاً
Efficiency Improvement of Central Air Conditioning System 

א  א     א א א  
אאא אאא {

אאא  א אא
    א א אא   א אא א

א אF ٨٠ KEאא
אאאאK 

  
  
  
  

  
  

 حـرارة الهـواء المـار        توضح استخدام وسائد التبريد التبخيري المللة بالماء لخفض درجة         . )٨٠( صورة  
  .بمكثفات أجهزة التكييف صيفاً
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   البرنامج الوطني لترشيد الطاقة: رابعاً

National energy efficiency program   
 אאא אF

א {٢٠٠٧ E א  א    א א 
אאאאאא
א א א     א א א

אKאאאא
אאאאאא

אW 
١ -אK 
٢ -אאאאK 
٣ -אאאאאK 
٤ -אאאK 
٥ -אאאK 
٦ -אK 
٧ -אאאK 
٨ -אאK 

 Water الماء) ٧,١,٢(
  א        א  א
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o b e i k a n d l . c o m



אאא٢٠٠  א
  m~   }    |  {   z� ¤  £  ¢  ¡       «  ª  ©  ¨  §   ¦  ¥ 

¬®¹  ¸  ¶  µ      ´  ³  ²  ±  °  ¯       ¿  ¾  ½  ¼  »  º 
Ã  Â  Á  ÀÄ  É  È  Ç  Æ  Å  l F،١١-١٠KE 

،אאאW 
١ JאK 
٢ J    א א  א א א 

אא،אK 
٣ J،אאאאאאא

אא،אאאK 
א א  א א  אא  א   א

אאאאאאאK 
  ستخدام مصادر الماء في الصحراء لأغراض الزراعةا )٧,١,٢,١(

Utilization of water resources in the desert for agriculture 
 ، א   אא אא א  

אאאאW 
 Rain-dependent agriculture )الزراعة الجافة(الزراعة المطرية :أولاً

אאא    א؛א א
 א   אא  א א    ، 

אא،אF١٥٠אEא،
אאאK 

אאאאFאאאEא،
א אF١٥٠אEא אא ،
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אFאאEאאא ٢٠١
אאא،א،אK

K 
  الزراعة في الأودية الصحراوية المعتمدة على مياه السيول:ثانياً

Agriculture in desert wadis 
א،אאאאא،אאאא

אK 
،אאאאאאאא
א؛אאא،א

،אאא،א
،א ،

אK 
  אא א א  א א   

   ،א  א א א  אא 
K 

   الزراعة المعتمدة على الري بالمياه الجوفية:ثالثاً
Agriculture using water from artesian wells  
א،אאאאא
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 א א א א א א    
   א ،א     ،א  א

K 
  الزراعة المعتمدة على الري بمياه الأار: رابعاً

Agriculture using rivers for irrigation 
אאאאאא
אאאאאאא،

א   אא  א Kא א
אאאאאאאW 

١ - אאאאאא
א א א אא      ،א א א
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אאא٢٠٤  א
א؛אאא،א

אאאאא،א
אK 

٢ -א،אא
אאאK 

  ستخدام المياه في الزراعة في الأراضي الجافةاسبل ترشيد : خامساً
Efficient utilization of water for irrigating farms in deserts  

א،אאאאאאא
،אאאאאאא

،אאאא
،א  אא  א א    א א א

 א؛     א א    
W 

 א  א א א  א  
אאאא
א    א ،  א א א

א،W 
  الترشيد في استخدام مياه الري عن طريق الري بالتنقيط -١

Efficient utilization of water using drip irrigation  
   ،א  א אא   א 

א،א؛אאאאא
،،אאא
 ؛   א   ،א   
 א ،א     ،    

אאF١–١٢אEאKא
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אFאאEאאא ٢٠٥
  א א       ،א   א

א אא Kא،אאא
 ،אא  ، 

،א    א؛ א ،א    ،
אא،אאא
 א    א ؛  א א  ،א 

אאאא؛א
א٢٠٠- ١٠אK 

א   ،א א    א  
א  א؛ א א א  ،א אא   

א،אא،٥٠٪א٣٠٪
،אאאא، 

אא،אאF،١٩٩٨אKE 
אאאאאאאא

 א؛ אא א   ،א   א
אאאאאאא

٦٦٦א١٩٨١٦٧٣٩א١٩٩١F،١٩٩٨אKE 
،א א     א   

אאאאאK 
  ستخدام مياه الري عن طريق الري بالرشا الترشيد في -٢

Efficient utilization of irrigation water using sprinklers  
אאאאא،FאE،

،אא    ،א      א   
   א    ، א  

o b e i k a n d l . c o m



אאא٢٠٦  א
א K    א א  ،א  א 

אאK 
א ،א   א    א  א

א،א،אK 
EאWא،א

א א א؛     ،   א
אאK 

EאאW؛אאאא
א،אאאאא

  א ،  א Kאא א  א
؛אאאאא

 א אא  אFא E  א    
،אאאK 

EאWאא،אא
 אאFRotary sprinkler E א  אFא E א؛

אאאאאKאא
אא،אאאאK 

 א  א Spray line     
 Nozzles א؛      ،א   

א
K 
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אFאאEאאא ٢٠٧
٣- يئة وتسوية  ترشيد إستهلاك الماء في نظام الري بالغمر عن طريق

  الأرض، وزيادة كفاءة قنوات الري والإدارة المحسنة لإستخدامات الري في الزراعة
Efficient consumption of water in surface irrigation, by proper preparation and 
leveling of the ground, by increasing the. Efficiency of irrigation canals and by 
improving water management systems   

אא   א  א  א א  
 א  ،א א   א א א   ،א

א،אאאKא
Wא{אאK 
אPreparation and leveling of the groundWيئة الأرض وتسويتها) أ

،אא،א
אאאא؛אא

 א     ،א א    
   א א   ،א   א
 א א  א   ، א  

K 
 Increasing the efficiency of irrigation canalsWزيادة كفاءة قنوات الري) ب
،א    אא   א  א א

אאאאא
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אEא،K 
E،אאאא

אאאK 
E،אא،אאאאאK 

א      א א  א א
אאאא،א

     אא    א؛  א– א 
  א א א א–      

אאK 
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אFאאEאאא ٢١١
 Air  الهواء) ٧,١,٣(

אאאאאאא 
 ٧٨ ٪  א٢١ ٪  א  ٠,٠٣ ٪

א،א ،א ،א ،א   א א 
אאא،אK 

אאאאאא
  א א   ،א אא  א  

אאאאאאאK 
אאאאאא
،אא   ،א   א א א  א؛

א    א   א ،א،א  ،
אא،אא،א

אאא،אאK 
،אאאא

א א   א  א  ، א   ،א
א  א א ،א א א אא    א

אאאאאK 
  محاولات المملكة العربية السعودية لاستغلال طاقة الرياح ) ٧,١,٣,١(

Saudi Arabian attempts to utilize the wind energy 
א א א   { א א   F 

א {٢٠٠٧ E     א א א 
אאאF٨٤E

 א  א    F א א E  אא
 א אאאF ٢E {אא
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אאא٢١٢  א
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אאאא
אאאאK 

 
 
 
 
 
 

  

  
  . جانب من أحد محطات رصد طاقة الرياح بالمملكة العربية السعودية.)٨٤(صورة 

  

  

  

  

  

  

  

  
  

  . تبين مواقع محطات رصد طاقة الرياح بالمملكة العربية السعودية.)٢(خريطة 
  

o b e i k a n d l . c o m



אFאאEאאא ٢١٣
 Renewable Resources المصادر المتجددة  )٧,٢(

א א { W
   א   אא؛ א א א א

אאאאא،K א
אאא א   א  

אאK 
  The soil التربة )٧,٢,١(

Fאאאאא
אאאKאאא

אא אאא 
אאאFאEאK 

     א Fא אא E   
אKאאא

א     K א  א   F
  E    ،    א   

אאEF،١٩٩٩אEK 
 ،א  א א   א א 
،אאאאאאא

אאK 
 ،א אא א   א  א 

  א   א   א א
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אאא٢١٤  א
 א א    ،א    ،א  ،א
א  א א אא   ،א א ،א

    Kא ،א א ،א א  
؛אאאא،אאא

אאאאאאK
   א  א א    ،א 

אא،א–؛א
אאאא
אאאא؛ א א

אאאא،אאא
אK 

    א אא   אא  
אא א ،א  אא،

،אא،אאאא
אK 

  Plant Resourcesالمصادر النباتية  )٧,٢,٢(
אאאאאאאא

   א א א ،א א אא    
،، ،
     ، א     
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אFאאEאאא ٢١٥
  ،א   ،א א אאא    

Genetic resourcesאאK 
  ستغلال الأمثل للمراعي التي توفرها النباتات البرية وتنميتهاالا )٧,٢,٢,١(

Efficient utilization and improvement of natural pastures 
١ - א א א א   א א  

 ،  א אא   ،א  א  
אאאאא، אא א  
אאא א אאא א אא
 ،אא א   א    
אאא،אאאא
  ، אא  ،א  א אא  ،

א–א–K 
٢ - א  א Fא
אEא      אא      ،

 אא ،א  א ،אא–
אא–K،אאאא

،א
אאא،א

אאאאאK 
٣ - אאא،אאאא

אאאאאאא
K 

o b e i k a n d l . c o m



אאא٢١٦  א
٤ - ،אאאא،אאא

א،אא،אאאאאא
 א א،א א א אא 
אאאא،א  ،אא

אאאאK 
٥ - א  א   א ،  ، 

א،אא،
K 

א  א  א אא  א 
אאאאאאאK 
٦ - ،אאאאא

א،אאאאK 
٧ - א אא  א      א 

Fא E   ،אא    א   
  א א  אא     ،אא  א
،א،אא،אא

אאאא،א
אאאאא،
،אאאא؛

א א   ،א א  א   
 אא  א א   Kאא   

o b e i k a n d l . c o m



אFאאEאאא ٢١٧
א،אאאאאאא

אאאK 
٨ - א  א אא א א א 

אא،אא،אאאא،א
،אא  א א   א ،א אא ،

א،אאאאאK 
 אWKochia scoparia، אאא

Panicum turgidumאFאENitraria retusaא،Rhanterium epapposum،
א Atriplex leucocladaK 

٩ J א    א א א  א
 א א    ،א    ،אא א
אאאאW אAcacia tortilisא،A. seyalא،A. raddiana،

אA. ehrenbergianaK 
  إستغلال الثروة النباتية في أغراض أخرى غير الرعي) ٧,٢,٢,٢(

 Utilization of plant resources for functions other than grazing 
א،אאאא אא
،א،א،אא

  א ،   ،אא  א ،א א א
 א    ، א   א א    ،
؛אאאא،א
 א   א א   א א  א

א א א א  א אא   ،
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אאא٢١٨  א
  א א      ،א א א

אאK 
،אאאאאW 

אאאHyoscyamus muticus :،ت السكران نوع نبا -١
אאאאF٨٥Eאא

 א א  א  K א א א 
 ،א   ،א א  א

F،١٩٩٢אKE  
  

  

  

  

  

  

  

  
  

  

  في مجرى مائي في شمـال المملكـة          Hyoscyamusamuticus توضح نمو نوع نبات السكران       .)٨٥(صورة  
  .العربية السعودية

  

Citrullus colocynthis W الحنظل -٢ א א ،   
א،אאאאאF٨٦E

א  ، א    ،  א    א
؛  ،א    ؛ א
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אFאאEאאא ٢١٩
א אא א    א א א א

אF،١٩٩٢אKE  

،Peganum harmala: F٨٧E) الخياسة (  الحرمل -٣
 א א א א א א  

 א  א א    ،א אF، א
١٩٩٢KE  
  
  
  
  

  

  
  

  
  

  

 تلاحظ الثمـار البيـضاء الناضـجة     Citrullus colocynthis توضح نمو نوع نبات الحنظل.)٨٦(صورة 
  .والخضراء غير الناضجة

  

  

  

  

  
  
  

  . توضح الأزهار والثمارPeganum harmala صورة مقربة لنبات الحرمل .)٨٧(صورة 
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אאא٢٢٠  א
Salvadora persica :  نوع نبات الأراك -٤    F ٨٨

،Eא،אא،
אK 

  

  

  

  

  
  

  
  .Salvadora persica دغل كثيف من نوع نبات الأراك .) أ٨٨(صورة 

 
 
  

  

  

  

  

  

  
  

  .ة والثمار من قرب لفروع نوع نبات الأراك تبين الأوراق والنورات الزهري.) ب٨٨(صورة 
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אFאאEאאא ٢٢١
من الأشجار وتستعمل ثماره   :Balanites aegyptiaca نوع نبات الهجليج -٥

  ).٨٩صورة (كمسهل وملين 
  

  

  

  

  

  

  
  
  

  . توضح بعض فروع نوع نبات الهجليج تحمل اوراقاً وازهاراً وثماراً.)٨٩(صورة 
  

Aloe vera   نوع نبات الصبار-٦ Wא א א א  
אאK  

Senna alexandrina    نوع نبات السنامكة-٧ W ،  
   אא    אF ، ١٩٩٢אE

א  א  ،א א  א א   
 א؛   א  א    

אא.  

אאאW 
Calotropis procera W، نوع نبات العشر -١

אאאF٩٠KE 
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אאא٢٢٢  א
 
 

  

  

  

  

  

   .  يحمل الأوراق والأزهارCalotropis procera توضح فرعاً من نوع نبات العشر .)٩٠(صورة 
  

،F٣٣EאHyphaene thebaica W  نوع نبات الدوم-٢
 ،א  א א  ،א א  

אFאE،אK  

אAgave sp. W ،  نوع السيسال-٣
 א     ،א אאא א א 
، ،א،א،א

אאאK  

אאJuncus acutus W و  Juncus rigidus بنوعيه السمار المر -٤
 א   ،א   א  א א 
א   ؛     א ،א א

אFאEאא٢٠،א
 א א  אא     ،   
אא،אאא،אאא

o b e i k a n d l . c o m



אFאאEאאא ٢٢٣
א١٥٠א،אא

אא  ،א Fא
٣٩,٧E٪אא؛א  ،

א،א،אאא
F،א١٩٩٥KE    

  א אא א
א אא W אAcacia raddiana، אBalanites aegyptiacaא ،

Maerua crassifoliaא،A.tortilisא،A.seyalK 
א  א א א    W אBalanites 

aegyptiaca،F٨٩Eא،Capparis deciduaא،Grewia tenaxא
Ziziphus spina-christi،F٩١KE 

א אא     א א א  א 
אאאאW 

Aloe vera،א 
אSenna alexandrina، 
אS.italica، 

אVerbesina encelioides F٩٢E{ 
א Aloe rubroviolaceaF٦٦E{ 

Lavandula dentata 
אFאEDodonaea viscosa،F٩٣E{ 

אZiziphus spina-christi،F٩١E 
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אאא٢٢٤  א
אPortulaca grandifloraF٩٤E{ 

אPennisetum setaceum F٩٥KE 
  

  

  

  

  

  
  

  
  

  .تحمل أوراقاً وثماراً Ziziphus spina-christi توضح بعض فروع من نبات السدر .)٩١(صورة 
  

  

  

  

  

  

  
  
  

  
  

  
  

  .Verbesina encelioidesضح نوع نبات فيربسينا نسيليويديس المزهر  تو.)٩٢(صورة 
 

o b e i k a n d l . c o m



אFאאEאאא ٢٢٥
  

  
  
  
  
  
  

  

  
  

  

الذي يشكل سياجاً في حديقـة      سviscosa Dodonaea توضح نمو نوع نبات دودونيا فيسكوزا      .)٩٣(صورة  
   .أحد المنازل في مدينة الخرطوم بالسودان

   

  
  
  
  
  
  

  
  
   .Portulaca grandiflora  توضح فروع نوع نبات الرجلة المزهر.)٩٤(ورة ص
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 الذي يستعمل في تـزيين  Pennisetum setaceum توضح أحد أفراد نوع نبات حشيش النافورة .)٩٥(صورة 
   .شوارع مدينة الرياض بالمملكة العربية السعودية

  

  

א    א א    א אא 
Tamarix aphyllaK 
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אFאאEאאא ٢٢٧
א  ، א    א א א 

אאWאT.aphylla א،Panicum turgidumא،Calligonum 

polygonoides،אHaloxylonspersicum،אH.salicornicum،אCyperus 

conglomeratusK 
  א   א   אא  א

אאא؛אא
אאאאא،א

אאK 
 Animal Resourcesالمصادر الحيوانية  )٧,٢,٣(

אאאא אאאא אא
Fא א א E אא  א אFא א אE  ؛

אאאאא،אא،אK 
  F،١٣٩٦ E    אא א

א  ،א אF(Termites،א א ،א
 ،א  אא אא    א א
אא  א אאא،אאא

Girbullus spp.אאא،Acomys spp.א،Jaculus spp.،
א אאאא ،אאאF

٩٦EאF٩٧EאאאF٩٨KEא
 א  א אאFאF E ٩٩ E א ،אF

١٠٠،١٠١،١٠٢Eא،אאא،אא،א،
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אאא٢٢٨  א
אאאF١٠٣KE 

 
  

  

  

  

  

  
  

  

  

   . توضح ضبعاً مخططاً ونمراً عربياً من صحراء المملكة العربية السعودية.)٩٦(صورة 
  ) بالمملكة العربية السعودية- الحياة الفطرية وإنمائها  إصدارات الهيئة الوطنية لحمايةعن(

  

  

  

  

  
 

  

  

  
  

  . رويل من صحراء المملكة العربية السعودية- ثعلب - توضح ثعلب فنك، وثعلب رملي .)٩٧(صورة 
  ) بالمملكة العربية السعودية- إصدارات الهيئة الوطنية لحماية الحياة الفطرية وإنمائها عن (

 

  نمر عربي
Arabian leopard (Panthera pardus nimr) 

 ضبع مخطط
Striped hyaena ( Hyaena hyaena ) 

 علب فنكث
Fennec fox (Fennecus zerda) 

 علب رملي ، ثعلب روبلث
Ruppell's sand fox( Vulpes ruppelli) 

o b e i k a n d l . c o m



אFאאEאאא ٢٢٩
  

  

  

  

  

  

  

  
   . توضح ذئباً عربياً وقطاً رملياً من صحراء المملكة العربية السعودية.)٩٨ (صورة

  ) بالمملكة العربية السعودية-نمائها إن إصدارات الهيئة الوطنية لتنمية لحماية الحياة الفطرية وع(

  

  

  

  

  

  

  

  

  
  

  

   . توضح المها من صحراء المملكة العربية السعودية.)٩٩(صورة 
  ) بالمملكة العربية السعودية-نمائها إة الوطنية لحماية الحياة الفطرية ون إصدارات الهيئع(

  مها ، وضيحي عربي 
Arabian oryx( Oryx leucortx) 

  قط رملي 
Sand cat( Felis margarita) ذئب عربي 

Arabian wolf (Canis lupus arabs) 

o b e i k a n d l . c o m



אאא٢٣٠  א
   

  

  

  

  

  

  

  
  
  

   . الغزال الجبلي، من صحراء المملكة العربية السعودية- توضح الأدمي .)١٠٠(صورة 
  ) بالمملكة العربية السعودية-ن إصدارات الهيئة الوطنية لحماية الحياة الفطرية وإنمائها ع(

  

  

  

  

  

  

  

  
 

  . غزال دوركاس السعودي من صحراء المملكة العربية السعودية – توضح العفري .)١٠١(صورة 
  ) بالمملكة العربية السعودية-ن إصدارات الهيئة الوطنية لحماية الحياة الفطرية وإنمائها ع (

  

  أدمي ، غزال جبلي 
Arabian gazelle( Gazella gazella cora)  

 عفري ، غزال دوركاس سعودي
Saudi dorcas gazelle( Gazella dorcas saudiya) 

o b e i k a n d l . c o m



אFאאEאאא ٢٣١
  
 
  

  

  

  

  
  

  

  .ة ية السعودي من صحراء المملكة العرب- الغزال الرمل - توضح الريم .)١٠٢(صورة 
 ) بالمملكة العربية السعودية-ن إصدارات الهيئة الوطنية لحماية الحياة الفطرية وإنمائها ع(

  

  

  

  

  

  

  

  
  

  

  . توضح نوعين من طائر الحبارى من صحراء المملكة العربية السعودية.)١٠٣(صورة 
  ) السعوديةبالمملكة العربية -ن إصدارات الهيئة الوطنية لحماية الحياة الفطرية وإنمائها ع (

 

אאאאאא אא א
 אאOryx dammaF ١٠٤E  Addax masomaculatus؛ ،F

 ريم ، غزال رملي
Arabian sand gazelle( Gazella subgutturosa marica) 

  حبارى 
Houbara bustard   

(Chlamydotis undulata) 

 ة عربييحبار
Arabian bustard   (Ardeotis arabs)  

o b e i k a n d l . c o m



אאא٢٣٢  א
١٠٥E א אא Gazella dorcas IsabellaF؛ ١٠٦Eא א ؛

Capraibex nubianaF١٠٧Eא؛אLepus capensisF١٠٨E؛
אאK 

  

  

  

  

  

  

  

  

  
  

  .Oryx damma    توضح المها السودانية.)١٠٤(صورة 
  

 
  

  

  

  

  
  

  . توضح أم كبجو.)١٠٥(صورة 
 

o b e i k a n d l . c o m



אFאאEאאא ٢٣٣

  

  

  

  

  

  

  
  

  

  
   .Gazella dorcas Isabella توضح الغزال العادي .)١٠٦(صورة 

 
  
 
 

  

  

  

  

  

  
  .Capraibex nubiana) العيو( توضح الماعز البري.)١٠٧(صورة 

o b e i k a n d l . c o m



אאא٢٣٤  א

  

  

  

  

  

  
  

  .Lepus capensis   توضح الأرنب البري.)١٠٨(صورة 
 

  صاا نتيجة محاولة الإنسان الاستفادة منهاأ الحيوانات البرية في الصحراء وما )٧,٢,٣,١(
 א   אא  א אא  ، 

        ،   F، 
١٣٩٦E א    א  אא   א ؛

      ،א א אא   
    ،  א  א Kא

،אאאאא אאאא
א؛אאאא

א א א  ،א  א    ،
א  ؛    א א  א אא
 א א  ،א א אא אא  א
؛אאאאאאאאא

،אאאאאאאא

o b e i k a n d l . c o m



אFאאEאאא ٢٣٥
אאאא 

،אF،١٣٩٦KE 
  )ر الوحشويعرف أيضاً بإسم المها أو بق (Oryx leucoryxالوضيحي العربي  -١

 א  אא א F ٩٩ E א א 
 אא؛אא 

אאאאאK 
א    א א א א  א  

א، א  אא   אא   ،
،א،א
א א   א  א א א  א א؛ אא

א א    א א    ،
אאא،אא
א א   א א  א א؛ א  א 

   ،א   א    א א
אא  א אא ؛אא
 א   א א   א א

אK 
    Gazella gazelle cora الأدمي أو الغزال العربي-٢

א،אאאאאאא
אאאF١٠٠KE 

o b e i k a n d l . c o m



אאא٢٣٦  א
א،אאא

אא ،אGazella gazelle coraאאא
א א،א،א א א Kא 

אאאGazella gazelle muscatensisאא،
Kאאאאאא

אאK 
   Gazella dorcas   العفري أو غزال دوركاس-٣

אF١٠١E،אאאאא
א א א   ،א   אא א   

אאאאאK 
،   א א   א א 

אאGazella dorcas saudiyaK 
 אאאאא אאא

אאאאאא
  א אא  א   ،א א  א 

אאאK 
   Gazella selguthunosaو الغزال الفارسي أ الريم -٤

אF١٠٢Eאאאאא
אאאאאאK 

 ،א א   ،     א 
،א   א א   א ،א    

o b e i k a n d l . c o m



אFאאEאאא ٢٣٧
אאאא،אא

אאאאא K א
א א א   א א  א א  א

אאאאK 
 Ardeotis arabs طير الحبارى -٥

אאFWild birdsEאאאאא
אK 

 א א א  א א  Fא 
Ardeotis arabs Eא  F ١٠٣E א ،٦٤٠؛

אא،אאאאא
א      א   א؛  

אאאאא،אK 
 Protection of animal wildlifeحماية الثروة الحيوانية البرية ) ٧,٢,٣,٢(

אאאאא
אא،אאF،١٣٩٦E

،אאW 
١ -     אא    ،א 

א א   א אא   א
  א      א  א ،אא

 Kאאא אא א
א א    א  א ،

o b e i k a n d l . c o m



אאא٢٣٨  א
אKאאא

،אאא،אאאא
א،אא،א،אאא،א

Kאאא
אאאאאאאK 

٢ - א  ،א אא   א א אא
،א   א אא  א  ، א אא
אאא،א א 

א،אK 
٣ -  א   א א     

א א א  ،א א (Game animals)  ،
אאWאאאא אאא

אאאא؛אאאא
אאאאאK 

٤ - ،אאאאאא
א(Nature reserves) ،א

  א אא      א  א  
؛אאא(National parks)

   ،אא  W،אא  א אא  א
א א  ،   א K   

 א א  א אא א   א א 

o b e i k a n d l . c o m



אFאאEאאא ٢٣٩
א    א א א     א
אאא؛אאא

אאאאKאאאאאא
אאא،אאK 

٥ - א ،אא  א   א  א
    ،א אא א  א   ،א

אאאאK 
  

 Nonrenewable Resources المصادر غير المتجددة )٧,٣(
א

       {א  א א 
א   אא،אא  אא א  א א 

 אא אא אא 
אK 

 Metals and Their Oresالمعادن والخامات المعدنية ) ٧,٣,١(
 א   א א א    אF

،١٩٧٦ E ،א א א 
  א א א א א   א א؛ א

א     א א א Kא א א 
    אא א    ،א א

          א א
אאאא،،א،א

o b e i k a n d l . c o m



אאא٢٤٠  א
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Concept of Desertification 
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אא،אא
K 

אאאאאא،
א،א،א

אא،،אאא
Kאא،א 

אאאאאאאאא
אאאאאאK 

אאאאאאא،
אאא،אא

אאאא؛אאאא
אאאK،אאאאאא

אאאאאא،א

o b e i k a n d l . c o m



א ٢٥٣
אאאאאאא

،אK 
אאאאאאאא
אאאאא

،אא،א،،אא،אא،،
،  Le  Houerou , 1977)KE 

 Deterioration of Land in Forested Areas   تدهور الأراضي في الغابات) ٨,٢,٤(
،אאא

אאאא،אא
،אאאא،א

،א،אאא
،אאא

אאאאאK
،אאאאא

א،אא
אא،אאא
א،אאא،א

א،אאאאא؛
אאאאK 

אא،אאאא
،אאאא،אאאא،א

،אאאאאאא
אאאאא
،אא،אאאאא،א
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אאאא  ٢٥٤
אאאאא،א،אאא،

אאאאאאאא؛אא
אF٨٢EאK 

   Deterioration of land as a Result of Fires  تدهور الأراضي نتيجة الحرائق ) ٨,٢,٥(
א،אאאאא
אא،אא؛אא،א
אאאאא،א

אאKאאאא
א،אאא
אאאאאאאK

אאאאא،א
אאאא؛אאא
؛אאאאא،א

אאאאאאאK 
  Symptoms Indicative of Deterioration المظاهر التي تدل على التصحر) ٨,٢,٦(

 F،١٩٩٩אEFReining 1978Eאאא
אW 

 Physical symptoms  أدلة فيزيائية) ٨,٢,٦,١(
W 

١-אK 
٢-אאאK 
٣-אK 
٤-אK 
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א ٢٥٥
٥-אאאאאאאK 
٦-אאK 
٧- אK 
٨-אאK 
٩-אאFאAlbedoKE 

  Biological symptomsأدلة بيولوجية  )٨,٢,٦,٢(
 Plant cover النباتي )الغطاء( الكساء - ١
EאאאK 

EאאאK 
EאאאK 
EאאאK 

EאאאאK 
 Animals life حياة الحيوان - ٢
EאאאאK 

EאK 
EאאאאK 
EאאאK 

  Social symptoms  أدلة إجتماعية)٨,٢,٦,٣(
EאאאאK 

EאאאK 
EאאאאK 
EאאLאK 
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אאאא  ٢٥٦
אF،٢٠٠٠Eאאא؛

א،אאא
Kאאאא

אא،אאK 
 

  لجزيرة بالسودانمثال للتصحر ومظاهره وآثاره من مشروع ا) ٨,٣(
Example of desertification and its effects and manifestations of Al-Jazera 

project in Sudan 
،אאא،אאא
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١- ،،א

א،אImperata cylindricaאPhragmitis 

australisא،Oxytenanthera abyssinicaאאא
،אאא؛אאאא

o b e i k a n d l . c o m



אאאא  ٢٦٤
א١٠،٤٠،א

،אאאא؛אאא،א
،אאאאא؛א

،א،א
F١٨אEאאא؛

،אאאF١٨אKE 
 
 
 
 
 
 
 

 

  
  . يوضح الأشكال المختلفة للحواجز التي تستعمل في التثبيت المؤقت للرمال). ١٨(الشكل رقم 

حاجز رأسـي مـدعم     ) ج(حاجز من الغاب المتقاطع     ) ب. (حاجز من الغاب الرأسي   ) أ(
  .بنطاقات متقاطعة 

  

٢- אאאFאE؛א
אאא،אאא

אאאאאK 

 )أ(

 )ب(

 )ج(

 
 نطاق للتقوية

 سطح الأرض 

 

 سطح الأرض 

 نطاق للتقوية
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א ٢٦٥
אאאאא

،א،אא،א،
אאאאא،אא

אא١٠٠–٢٠٠אא
؛אאאא

אאאאW 
E،אאאא٤

אאאאאK 
Eא،אאאאFEא

א٥}١٪אא
،٣א٪؛אאאא

K 
 Biological stabilization) التثبيت الدائم(التثبيت الأحيائي ) ٨,٥,١,٢(

א،אאאאאא
אאאא؛אאאאאא

אא؛אאאא
א،،

אאאאאאאK
،אאאאא

אאאאKאא
אאאאאאאא

אאאאאא؛אא
אאאא؛אאא
،א،א
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אאאא  ٢٦٦
א،

א،אא،א
אאאאאF،٢٠٠٢אE؛

אאאאאאאא
،אא

Kא 
אאאאאאאא

אאאאW 
אTamarix aphylla،T.articulataאT.gallica 

אאאאאאא
،אאאאאW 

אCalligonum polygonoidesF٥٩KE 
אHaloxylon persicum F٥٥א،٥٦KE 
אLeptadenia pyrotechnicaF١١٧KE 

אאSuaeda monoicaF١١٨KE 
  

  

  

  

  

  
، يلاحظ التربة الرمليـة في  Leptadenia pyrotechnica توضح نمو نوع نبات المرخ ). ١١٧(صورة 

  . يعمره الذييالموطن البيئ
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א ٢٦٧
  

  

    

  

  
  

يكسو أحد الكثبان الرمليـة في   Suaeda monoicaتوضح نمو مجتمع نبات سويدا مونويكا ). ١١٨(صورة 
  .منطقة جيزان بالمملكة العربية السعودية

  

אאאאאאא
אאW 

אAmmophila arenariaאImperata cylindricaאPanicum 

turgidum F١١٩KE 
  

  

  

  

  
  

  

، يلاحظ ارتفاع قامـة النبـات     Panicum turgidumتوضح أحد أفراد نوع نبات الثمام ). ١١٩(صورة 
  .يكونهوغزارة تفرعه وتمدده جانبياً والكثيب الرملي الذي 
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אאאא  ٢٦٨
 مثال رائد لمشاريع تثبيت الرمال في المملكة العربية السعودية) ٨,٥,١,٣(

Leading example of sand stabilization projects in Saudi Arabia 
אא،אאאא

א؛אאאאא،אאאא
אאאאא،אאKא

،אאא،
אאאF١٢٠E

אאאאאאאF١٢١KE 
 
  

  

  

  

  
  

  .توضح بعض الزوار لمنتزه الإحساء الوطني بالمملكة العربية السعودية). ١٢٠(صورة 
  

  

  

  

  

  
  

  

  .ع حجز الرمالتوضح مزارع النخيل في واحة الإحساء التي يحميها مشرو). ١٢١(صورة 
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א ٢٦٩
 في منطقة الأحساء ) بدون ري(عملية التشجير بطريقة الزراعة الجافة  •

Afforestation without lrrigation in alhasa area  
אאאאא

אאאW 
אאFאE،אא

،אאאאא
אאאאאK 

אאאא
،אאא،١٠٠،

٢٠א،א
אאאא

٣-٥F١٢٢E 
  

  

  

  

  

    
  

  

الأسيجة التي شيدت من جريد  النخيل في الكثبان الرملية بعد طرحها،            توضح جانباً من    ). ١٢٢(صورة  
في ) الزراعـة الجافـة  (وتشكل بداية مرحلة التثبيت الميكانيكي التي تسبق مرحلة التـشجير   

 .مشروع حجز الرمال بالإحساء

o b e i k a n d l . c o m



אאאא  ٢٧٠
אאאא

،אאאא
K 

אאאFE،אאא
א،אאאא،אאא

٦٢–١٢٠؛א،א
אאאא،אאאK 

،אאאאאא
א،،אאא
،אאא،אאאאאא

אאאאאאKא
אאאאF١٠٠–١٢٠Eא

Tamarix aphyllaT.articulataאאא١٠٠–١٢٠
א٥–١٠א

F١٢٣KE 
א؛אאאא

א٣א–٤אא،א
؛،אF١٢٤Eאא

T.aphyllaא،אא،K 
 
 

o b e i k a n d l . c o m



א ٢٧١
 
  

  

  

  

  
  

  

  

 في مشروع حجز الرمال بالإحساء  يلاحظ التربـة   T. aphyllaتوضح زراعة عقَل الأثل ). ١٢٣(صورة 
  .لزراعةالرطبة، وعقل الأثل اهزة ل

  

  
  

  

  

  

  

  
وهي تحجز الرمال في مشروع حجز الرمال بالإحساء          T.aphyllaتوضح شجيرات الأثل    ). ١٢٤(صورة  

  ).الزراعة الجافة(
  

،א،אאאאא
،אאא

אא،א،אK 

o b e i k a n d l . c o m



אאאא  ٢٧٢
אאא
אאאאאא

אאK 
 Economical Methodsقتصادية الوسائل الا) ٨,٥,٢(

אאאאאא
א،אא،אאאא
אאאא؛אא

אאא؛א،
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אאא،אK

o b e i k a n d l . c o m



אאאא  ٢٧٤
F،١٩٩٩אEFאאא

אKא،אא،א
א،אאאאאאא،א

אאאKE 
،،אאאאא

،אא،א
،אאאאא
אאאאאאא

אFObeid and Mahmoud , 1971E؛
אאא،אאא،אPanicum 

turgidumאאF٦٢KE 
אאא

،אאאא،
،אאא،א،אא

אאKאאאP.turgidum
אאא،אא،

אא،
F٦٣KE،אאאא

אאאאK 
F،١٩٩٩אEא

אWאאא

o b e i k a n d l . c o m



א ٢٧٥
אא،א
א؛אאא

אאא،אאא
،אאאא

،אאKא
،אאא

؛א
אאאאא

K 
F،١٩٩٩אEא

אאאאא
אאKאאא
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 -KאאאאאKא
KאK 

א،אF١٩٩٨EKאא
KאאKאאאKאKאK 

o b e i k a n d l . c o m



אא ٢٧٩
،F٢٠٠٦KEאKא٣K

אא،٨W٨-٣K 
א،א،،א،،،{
F١٩٩٠KEאאKאאKאK 

אא،،{،א،א،
א{،א{אF٢٠٠٦EKא
אKאאאKאאאKאKאK 

אF٢٠٠٧KEאא
אKאאאKאא

אKאK 
،אF١٣٩٦KEאאאאKאא

אא،אא،אאא
אא،K١٠٠-٦٦K 
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אא

א 
Road lighting and warning equipment 
operated by solar energy

אאא Global oil reserves

אאאא Field testing of cooling technology

א Social symptoms

 Biological symptoms

 Physical symptoms

FאE Arabian gazelle

אאאFאE Increased percentage of bound-water
א Support

אא Hydration
א Causes of desertification

אאאא
א 

Response of seeds to ambient 
temperature
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٢٩٠
אאא Response of seeds to soil salinity

אאאאא
אאא 

Utilization of water resources in the 
desert for agriculture

אאאא
אאאא 

Utilization of solar energy for the 
generation of electricity in the Sudan

אאא Efficient utilization and improvement 
of natural pastures

אאאא
א 

Utilization of plant resources for 
functions other than grazing

א Lichens

א Competitive exclusion

אאא Solar cells frames

אא Spray line

אאאא
א 

Production of mature seeds and fruits 
at the advent of the rainy season

אאא International production and 
consumption

אאאא
אאאאא

אא 

The technical achievements in the 
utilization of solar energy in Saudi 
Arabia

אא Resources development activities

אא Domestic water heating systems

 Anemometer
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אא The program objects

 Wadis

אא Crassulacean metabolism
אא Seasonal rhythms

אא Diurnal rhythms
א

אא 
Ecology of seeds and fruits of desert 
plants

 Ionosphere


_� �
� �

 

א Barakhan

אאאא
אא 

The joint Saudi-America program for 
solar energy research

אאא National energy efficiency program

א Abrasion
אאא

אא 
Some of energy researches programs in 
Saudi Arabia
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אאא Economic and social impact

א Soil erosion
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א Evaporation

אאFאאאE Biological stabilization

אא Mechanical stabilization

א Desiccation
א Accumulation of proline

אא Efficiency improvement of central air 
conditioning system

אא The desalination of sea water using 
solar energy

אא Destruction of vegetation

אא Low species density

אאאאא Deterioration of land in irrigated farms

אאא Deterioration of land in forested areas

אאאא Deterioration of pasture land

אאאא
אא 

Deterioration of land in areas with 
rain-dependent agriculture

אאאא Deterioration of land as a result of fires
א The soil

אאא Efficient consumption of
 water in surface irrigation

אאאא
אאאאא 

Efficient consumption of irrigation 
water by improving water management 
systems

אאאאEfficient utilization of water using drip 
irrigation
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א 

אאאא
א 

Efficient utilization of irrigation water 
using sprinklers

א Tropopause

 Troposphere

אא
 

Furnishing seeds and fruits with 
adaptations which facilitate their 
dispersal

אFאE Precipitation

אאאא Operating equipment and electric 
appliances

א Operating water pumps
אאFאE Operating communication equipment

א Deformation
א Desertification

א Classification of deserts
א

א 
Classification of deserts by aridity

א
אא 

Classification of desert by temperature

אFאE Stratification

אאLאא Rural/ Agricultural applications

אאא Applications in industry
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٢٩٤
א Parasitism

 Progressive successional  change
 Retrogressive successional change

אא Hydrach succesion

א Definition and classification of Deserts

אא
א 

Changes of the physical and chemical 
characteristics of the soil

אאא Successional changes
אאא Accidental changes
אאא Seasonal changes

FE Mutualism

א Dwarfing
אא

אא 
Saudi techniques to reduce the 
consumption of oil reserves

אא Assessment of solar energy resources

א Symbiosis

א Breakage
אא Sand formations

אאאא Adaptation of animals to desert life

אאא Adaptation of plants to desert life

אאאאAdaptation of some animals, insects, 
reptiles and snakes
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אא 

א Adaptation of camel

אאאאא
אא 

Adaptations of animals inhabiting 
sandy habitats

אא Behavioural adaptations
א Ripples

א Preparation and leveling of the ground

אאאאאא Water balance of desert animals

אאא Economic and social impact
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א Mammals

אאא  Wet– and – dry bulb hygrometer

אאאא Maximum and Minimum 
Thermometers

א Thermographs

FE Ruppell's sand fox

 Fennec fox
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א Mountains

אא Gerbils

א Crickets
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 Another case of desertification

 Houbara bustard

 Arabian bustard

א Burning

אאאא Portection of animal wildlife

אאא Carriage of saline spray
אא Animals life

אאאא Larg mammales
אא Game animals

א Longevity of the seeds
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אא Characteristics of the atmosphere

אאא
אא 

Characteristics of the natural 
vegetation of hot deserts

אאא
אאא 

General characteristics of plant 
comunities which constitute vegetation

א Characteristics of germination

אא The program technical plan
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א Dung-beetles
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אא Temperature

אא Desert armour

אאאא
א 

Dynamics of deserts natural vegetation

� �
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 Arabian wolf  
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אאא Rotary sprinkler

א Humidity

אא Absolute humidity

אא Relative humidity

א Grazing

א Wind

FאE Arabian sand gazelle
� �
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אאאא Agriculture using water from artesian 

wells
אאאא Agriculture using rivers for irrigation

אאאFאאאE Rain-dependent agriculture

אאאאא Agriculture in desert Wadis

אא Reptiles

אאא Increased capacity for obtaining water
אא Increasing the efficiency of irrigation 

canals
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FE Dormancy

אאאא
אאא 

Efficient utilization of water for 
irrigating farms in deserts

א Stratosphere

אא
א 

Rapid germination when favourable 
environmental conditions prevail

אא
אא 

Rapid transport of water to the 
transpiring parts of the plant

אאא Sand sheets

אאא Desert plains
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 Hemi-parasites

אא Etiolation

אא The Sun and utilization

  

l� �
� �

אא Extremely arid deserts

 Arid deserts

אאא Gravel deserts

 Semi –arid deserts

אא Hammad deserts

אאFאE Grasshopper

אאא Anatomical characteristics of  
xerophytes

אאאPhysiological characteristics of 
xerophytes

אאאMorphological characteristics of  
xerophytes
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 Striped hyaena

אאא High osmotic pressure
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אאאאUtilization of Solar energy in Saudi 
Arabia
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אא  

א Sandgrouse

אא Field layer

אאא Upper field layer

א Ozone layer

אא Shrub layer

אאא Topography of hot deserts

א Measuring evaporion

אא Methods of measuring relative 
humidity

א Measuring wind speed

א Birds

אא Wild birds
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FE Host

א Evaporation potential

FאE Saudi dorcas gazelle

א Biotic relationships
אאאא

אא 
Social relationships between desert 
plant species

אאאEcological relationships of desert plant 
communities
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٣٠١
אא 

אא Topographic relationships

 General climate relationships

אאא
אאא

א 

Direct and indirect Human 
relationships with components of plant 
communities and their

אאאא
FEא 

Afforestation without irrigation in 
Alhasa area

א Atmospheric elements
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אא Creeks

 Meteorological screen

אFאEא Plant cover

 perianth
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א Kangaroo rat

 Achenes

 Nozzles
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٣٠٢
אא Capacity to reduce water loss

אא The solar village

אא
אא 

The thick seed testa, which restricts 
imbibition of water, inhibits and 
regulates germination

 Sand cat

א Cutting

אא Rodontia
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א Complete parasites

אא Sand dunes

אאFאE Linear dunes

אאא Star dunes

אא Urate pellets

אאFאE Barkhan dunes
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 For Lighting
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א Water 

אא Bound-water
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٣٠٣
אא Definition of a desert

אא
FE 

Albedo

א Parasites

אאא
אא 

Leading example of sand stabilization 
projects in Saudi Arabia


אא 

Example of desertification and its 
effects and manifestations of Al-Jazera 
project in Sudan

אא In the area of the health services

FE Communities

אאFאE
אא 

Communities of inland salt marshes

אאFאE
א 

Communities of coastal salt marshes

אאאאא
אא 

Plant communities inhabiting graded 
sloped ground

אאאא
א 

Plant communities inhabiting sand 
formations

אאאא Plant communities inhabiting 
mountains

אאאא
אא 

Plant communities inhabiting desert 
plains
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٣٠٤
אאאאא

אFאE 
Plant communities inhabiting gravel 
deserts

אאאא
א 

Plant communities inhabiting hammada 
desers

אאאא
אFאE 

Plant communities inhabiting salt 
marshes

אאאא
אא 

Plant communities inhabiting 
depression and different water runnels

אאאא
אא 

Plant communities inhabiting plateaus 
and rocky habitats

אאאאאא
אאא 

Plant communities inhabiting 
permanent aquatic habitats

אאא
א 

Saudi Arabian attempts to utilize the 
wind energy

א Contents

 Nature Reserve

א Seed bank
אא References

אאאאאאStage of floating-leaved anchored plant 
species

אאאFאE The tree (climax) stage
אאא Stage of shrub plant species

אאאFאE Stage of emergent anchored 
(amphibious) plant species
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٣٠٥
אאא Stage of sedge-meadow plant species

אאא Stage of submerged anchored plant 
species

אאא Photosynthetic pathways

 water runnels
אאFאEא

אא 
Coastal and Inland salt marshes

אאFאE Salt marshes
אאאא Inland salt marshes

אאא Coastal salt marshes
אא

אא 
Project of cooling by absorption using 
solar energy

אאא
FE 

Project for the production of hydrogen, 
using solar energy

א Radiator

א Genetic resources

אאא Animal resources
אאא Permanent resources

אאאא Natural resources of deserts

אא Renewable resources

אא Plant resources

אא Non-renewable resources
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٣٠٦
א Rain

א Orographic rain
אאא Symptoms indicative of desertification

אאא Metals and their ores

א Arthropoda
א Concept of desertification

 Introduction
אאאא Thermohygrograph

אאאאHygrograph
א Combating desertification

אאא Air components

אאאא Climate in hot desert

א Competition

 National Parks
אאאא Depressions, water runnles and wadis

FE Arabian oryx

אא Permanent aquatic habitats

אאא Explosive heat death
 Primary ecotope
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٣٠٧
אאא Sclerophytes
אאא Ephemeral annuals
אאא Perennial succulents

אא Halophytes

אאא Succulent halophytes
אאא Succulent halophytes

אאא Salt exclusive halophytes
אאא Salt cumulative halophytes
אאא Salt excretive halophytes

אא Ephemeroids
אא  Cushion plants 

אאHydrogen producing system using 
solar energy

א Saturation deficit
אא Reduction of the plants water content

אא Habitat type

אאא The dominant plant  species

  
��� �
� �

א Plateaus

אא Air
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� �
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אא Presence of chemical germination 
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٣٠٨
אא Social methods
אא Economical methods

אא Technological methods
 

�� �
 

א caterpillar

 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 
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٣٠٩

   عربي–إنجليزي : ثانياً
  

  

א Abrasion
אא Absolute humidity

אאא Accidental changes
א Accumulation of proline

 Achenes

אאאאא
אא 

Adaptations of animals inhabiting sandy 
habitats

אאאא Adaptation of animals to desert life

א Adaptations of camel

אאא Adaptation of plants to desert life

אאאא
אא 

Adaptation of some animals, insects, 
reptiles and snakes

אאאא
FEא 

Afforestation without irrigation in Alhasa 
area

אאאאא Agriculture in desert Wadis

אאאא Agriculture using rivers for irrigation

אאאא Agriculture using water from artesian 
wells

אא Air

A 
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٣١٠
אאא Air components

אא
FE 

Albedo

אאא Anatomical characteristics of  xerophytes

 Anemometer

אאא Animal resources
אא Animals life

 Another case of desertification

אאא Applications in industry

 Arabian bustard
FאE Arabian gazelle

 Arabian leopard

FE Arabian oryx

FאE Arabian sand gazelle

 Arabian wolf

 Arid deserts

א Arthropoda

אא Assessment of solar energy resources

א Atmospheric elements

 Barakhan Dunes  )البرخان ( الكثبان الهلالية      
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א Barakhan

אא Behavioural adaptations
אאFאאאE Biological stabilization

 Biological symptoms

א Biotic relationships
א Birds

אא Bound-water
א Breakage
א Burning

  

אא Capacity to reduce water loss

אאא Carriage of saline spray

א Caterpillar

א Causes of desertification

אא
א 

Changes of the physical and chemical 
characteristics of the soil

אא Characteristics of germination

אא Characteristics of the atmosphere

אאא
אא 

Characteristics of the natural vegetation of 
hot deserts

אClassification of desert by temperature

C 
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٣١٢
אא 

א Classification of deserts
א

א 
Classification of deserts by aridity

אאאא Climate in hot desert

אאFאE
אאא 

Coastal and inland salt marshes

אאא Coastal salt marshes

א Combating desertification

א Competition

א Competitive exclusion

א Complete parasites

FE Communities

אאFאE
א 

Communities of coastal salt marshes

אאFאE
אא 

Communities of inland salt marshes

א Concept of desertification

א Contents

אא Crassulacean metabolism
אא Creeks
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٣١٣
א Crickets

אא Cushion plants

א Cutting

  

א Definition and classification of Deserts

אא Definition of a desert

א Deformation
אאאא Depressions, water runnels and wadis

אא Desert armour

אאא Desert plains

א Desertification
א Desiccation

אא Destruction of vegetation

אאאא Deterioration of land as a result of fires
אאאא
אא 

Deterioration of land in areas with rain-
dependent agriculture

אאא Deterioration of land in forested areas

אאאאא Deterioration of land in irrigated farms

אאאא Deterioration of pasture land

אאא
אאא

Direct and indirect Human relationships 
with components of plant communities 
and their habitat types
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٣١٤
א 

אא Diurnal rhythms
אא Domestic water heating systems

FE Dormancy

א Dung-beetles

א Dwarfing
אאאא

א 
Dynamics of deserts natural vegetation

  

אאא
אא 

Ecological relationships of desert plant 
communities

א
אא 

Ecology of seeds and fruits of desert 
plants

אאא Economic and social impact

אא Economical methods

אא Efficiency improvement of central air 
conditioning system

אאאא
אאאאא 

Efficient consumption of irrigation water 
by improving water management systems

אאאEfficient consumption of water in surface 
irrigation

אאא Efficient utilization and improvement of 
natural pastures

אאאאEfficient utilization of irrigation water 
using sprinklers
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٣١٥
א 

אאאא
אאא 

Efficient utilization of water for irrigating 
farms in deserts

אאאא
א 

Efficient utilization of water using drip 
irrigation

אא Ephemeroids
אא Etiolation

א Evaporation

א Evaporation potential


אא 

Example of desertification and its effects 
and manifestations of Al-Jazera project in 
Sudan

אאא Explosive heat death
אא Extremely arid deserts

  

 Fennec fox

אא Field layer

אאאא Field testing of cooling technology

 For Lighting

אא
 

Furnishing seeds and fruits with 
adaptations which facilitate their dispersal
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אא Game animals

 General climatic relationships

אאא
אאא 

General characteristics of plant 
communities which constitute vegetation

א Genetic resources

אא gerbils

אאא Global oil reserves
אאFאE Grasshoppers

אאא Gravel deserts

א Grazing

  

אא Habitat type

אא Halophytes

אא Hammad deserts

 Hemi-parasites

אאא High osmotic pressure

 Host

אא Hydrach succesion

אא Hydration
אאHydrogen producing system using solar 

energy
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٣١٧
אאאאHygrograph

אאאא
אא 

Hygrothermograph

 HYSOLAR agreement

  

אא In the area of the health services

אאא Increased capacity for obtaining water
אאFאE Increased percentage of bound-water

אא Increasing the efficiency of irrigation 
canals

אאאא Inland salt marshes

אאא International production and consumption

 Introduction

 Ionosphere

  

א Kangaroo rat

  

  

אאאא Large mammals  

אאLeading example of sand stabilization 
projects in Saudi Arabia

I 
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٣١٨
אאא 

א Lichens

אאFאE Linear dunes

א Longevity of the seeds

אא Low species density

  

א Mammals

אאאא Maximum and Minimum Thermometers

א Measuring evaporation

א Measuring wind speed

אא Mechanical stabilization

אאא Metals and their ores

 Meteorological screen

אא Methods of measuring relative humidity

אאאMorphological characteristics of  
xerophytes

א Mountains

FE Mutualism

  

אאא National energy efficiency program

 National Parks
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٣١٩
אאאאא Natural resources of deserts

 Nature Reserve
אאא Negative effects on irrigation systems

אא Non-renewable resources

אא Non-renewable resources
 Nozzles

  

אאFאE Operating communication equipment

אאאא Operating equipment and electric 
appliances

א Operating water pumps
א Orographic rain

א Ozone layer

  

א Parasites

א Parasitism

אאא Perennial succulents

 Perianth

אא Permanent aquatic habitats

אאא Permanent resources

אאא Photosynthetic pathways

O 
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٣٢٠
 Physical symptoms

אאאPhysiological characteristics of 
xerophytes

אאאא
אא 

Plant communities inhabiting depression 
and different water runnels

אאאא
אא 

Plant communities inhabiting desert plains

אאאאא
אא 

Plant communities inhabiting graded 
sloped ground

אאאאא
אFאE 

Plant communities inhabiting gravel 
deserts

אאאא
א 

Plant communities inhabiting hammada 
desers

אאאא Plant communities inhabiting mountains
אאאאא

אאאא 
Plant communities inhabiting permanent 
aquatic habitats

אאאא
אא 

Plant communities inhabiting plateaus and 
rocky habitats

אאאא
אFאE 

Plant communities inhabiting salt marshes

אאאא
א 

Plant communities inhabiting sand 
formations
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٣٢١
אFאEא Plant cover

אא Plant resources

א Plateaus

אFאE Precipitation

א Preparation and leveling of the ground

אא Presence of chemical germination 
inhibitors

 Primary ecotope
אאאא

א 
Production of mature seeds and fruits at 
the advent of the rainy season

 Progressive successional  change 
אא

אFE 
Project for the production of hydrogen, 
using solar energy

אא
אא 

Project of cooling by absorption using 
solar energy

אאאא Protection of animal wildlife

  

א Radiator

א Rain

אאאFאאאE Rain-dependent agriculture

אא
א 

Rapid germination when favourable 
environmental conditions prevail
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٣٢٢
אא

אא 
Rapid transport of water to the transpiring 
parts of the plant

אא Reduction of the plants water content

אא References

אא Relative humidity

אא Renewable resources

אא Renewable resources

אא Reptiles

אא Resources development activities

אאאא
א 

Response of seeds to ambient temperature

אאא Response of seeds to soil salinity

 Retrogressive successional change
א Ripples

אא
א 

Road lighting and warning equipment 
operated by solar energy

אא Rodontia

אאא Rotary sprinkler

אאLאא Rural/ Agricultural applications

  

אאא Salt cumulative halophytes
S 
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٣٢٣
אאא Salt exclusive halophytes
אאא Salt excretive halophytes

אאFאE Salt marshes

 Sand cat

אא Sand dunes

אא Sand formations

א Sandgrouse

אאא Sand sheets

א Saturation deficit
אאא

א 
Saudi Arabian attempts to utilize the wind 
energy

FאE Saudi dorcas gazelle

אא
אא 

Saudi techniques to reduce the 
consumption of oil reserves

אאא Sclerophytes
אאא Seasonal changes

אא Seasonal rhythms


א Seed bank

 Semi –arid deserts

אא Shrub layer

אא Social methods
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٣٢٤
אאאא

אא 
Social relationships between desert plant 
species

 Social symptoms

א Soil erosion
אאא Solar cells frames

אאא
אא 

Some of energy researches programs in 
Saudi Arabia

אא Spray line
אאאFאEStage of emergent anchored (amphibious) 

plant species

אאאאא
א 

Stage of floating-leaved anchored plant 
species

אאא Stage of sedge-meadow plant species

אאא Stage of shrub plant species

אאא Stage of submerged anchored plant 
species

אאא Star dunes

אFאE Stratification

א Stratosphere

 Striped

אאא Successional changes  
אאאFאESucculent halophytes

א Support
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٣٢٥
א Symbiosis

אאא Symptoms indicative of desertification

  

אא Technological methods

אא Temperature

אאא The coastal salt marshes

אא The desalination of sea water using solar 
energy

אאא The dominant plant  species

אFאEאאאThe inland salt marshes

אא The program objects

אא The program technical plan

א The soil

אא The solar village

אא The Sun and utilization

אאאא
אאאאא

אא 

The technical achievements in the 
utilization of solar energy in Saudi Arabia

אא
אא 

The thick seed testa, which restricts 
imbibition of water, inhibits and regulates 
germination

אאאFאEThe tree (climax) stage
א Thermographs

T 
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אאאא Thermohygrographs

אאא Topography of hot deserts

אא Topogrphic relationships
א Tropopause

 Troposphere

  

אאא Upper field layer

א Urate pellets

אאאא
א 

Utilization of plant resources for functions 
other than grazing

אאאא
אאאא 

Utilization of solar energy for the 
generation of electricity in the Sudan

אאאא
אא 

Utilization of Solar energy in Saudi 
Arabia

אאאאאאאאUtilization of water resources in 
the desert for agriculture

  

 Wadis

א Water

אאאאאא Water balance of desert animals

 water runnels

אאא  Wet– and – dry bulb hygrometer

אא Wild birds

U
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א Wind
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אא
אאא٢٤٢ 

אאא٢٥٧ 
אא

א١٩٥ 
אאא٢٤١ 

אאא١٩٤ 
א٢٥٥ 
٢٥٤ 

אאא١٤٣ 
אאא٣،٤ 
א٥١ 

א٢٤٧ 
אאאא

א١٥٤ 
אאא١٥٨ 

אאאא١٨٤ 
אאאא

אא١٨٨ 
אאאאא٢٠٠ 

אאא٢١٥ 
אאאא

א٢١٧ 
אאא١٤٧،

١٥٧ 
א١٥٤ 

א١٥١،١٥٣،١٥٥،
١٥٦ 

٢٤٣ 
אאא٢٤٣ 
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