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انًستخهص 
 

 
تانزغى يٍ أٌ إرذثاغ دُٚايٛكا انٕٓاء تانرثادلاخ انثؼذّٚ نٛــض ٔاظحا حرٗ اٌٜ فاٌ  

. انؼلالّ تٍٛ إَاع انؽالاخ انًخرهفّ ذكٌٕ ػهٗ جاَة كثٛز يٍ الأًّْٛ انرٗ ذٕظح ْذا انرثادل

ٚشٚائّٛ إٌ انرؽٕر انًرٕاصم نهًُخفعاخ انجّٕٚ انؼاتزِ ٚظرهشو فًٓاً نًخرهف انؼًهٛاخ انف

أحذٖ انؽزق . انًرؼهمح تٓذِ انًُخفعاخ ٔكذنك يذٖ ذفاػم ْذِ انًُخفعاخ يغ انٕطػ انًحٛػ

, نؼزض ْذا الأرذثاغ ًٚكٍ أٌ ذكٌٕ يٍ خلال انؼًهٛاخ انٕصفٛح نرحهٛم يزكثاخ انؽالح

ٔانؽزٚمح انًرؼارف ػهٛٓا ٔانرٗ ًٚكٍ أٌ ذفظز ذثادل ؼالح انحزكح ذكٌٕ يٍ خلال حظاب 

فٗ ْذِ انذراطح . اَٛح انؽالح نًظاحح يا ٚكٌٕ تذاخهٓا انًُخفط خلال ْذِ انفرزجػُاصز يٛش

ذؼرثز دراطح يٛشاَٛح ؼالح انحزكح ٔدٔر كم يٍ يزكثرٗ انذٔراٌ ٔالاَثؼاج فٗ انرأشٛز انُظثٗ 

 .ػهٗ يٛشاَٛح انؽالح ْٕ انٓذف انزئٛظٗ نهثحس

َخفعاخ ػهٗ انثحز انًرٕطػ َثذج ذارٚخٛح ػٍ يٛشاَٛح ؼالح انحزكح ٔ كذنك ذكٌٕ انى 

ٔيُخفط انظٕداٌ انًٕطًٗ ٔكذنك انرفاػم تٍٛ يُخفعاخ انؼزٔض انٕطؽٗ يغ انًُخفعاخ 

نهزطانح ٚٓرى تؼزض  انفصم انثبَى, ايا انفصم الأولالاطرٕائٛح ذى ذمذًٚٓا تانرفصٛم فٗ 

ذى  ل انثبنثانفصٔفٗ . انُظزٚاخ ٔ ؼزق انحظاتاخ ٔ يؼهٕياخ انمٛاص انرٗ ذذخم فٗ انذراطــح

ذحهٛم حانح انذراطح طُٕٛترٛكٛا يغ اتزاس دٔر كلا يٍ انرٛار انُفاز انمؽثٙ ٔكذنك انرٛار انُفاز 

ٔكذنك ذى ذحهٛم يٛشاَٛح ؼالح انحزكح ٔكذنك انرأشٛز انُظثٗ نًزكثرٗ انذٔراٌ .ذحد انًذارٖ 

ٔلذ أظٓز انرحهٛم  .ٔالأَثؼاج ػهٗ ؼالح انحزكح نخلال فرزج حٛاج انًُخفط انجٕٖ فٕق انًُؽمّ

ٔلذ ٔجذ أٌ . أٌ ذؽٕر ْذا انًُخفط تذأ يغ ظٕٓر انٕٓاء انثارد انًذفٕع خهف ْذا انًُخفط

يصذر انؽالح الاطاطٗ نٓذا انًُخفط َاذج ػٍ حذ فٛط انرمارب الافمٗ ٔاَّ انظثة انزئٛظٙ 



يٍ خلال  فٗ انًحافظح ػهٗ شذج انرٛار انُفاز انؼهٕ٘ ٔٔجذ أٚعا أٌ حذ ذٕنٛذ ؼالح انحزكح

ذماؼغ خؽٕغ ذظأٖ الارذفاع يغ خؽٕغ ذظأٖ انحزارج ٚظثة فمذ ٔإْذار نهؽالح فٙ يؼظى أٚاو 

ٔاذعح أٌ حذ انرشرد نؽالح انحزكح ٔانذ٘ ذى اطرُراجّ كثالٙ نّ لًٛح ػظًٗ . حٛاج انًُخفط

ٔلذ  .يحهٛح فٙ كم يٍ انؽثمح انظفهٗ يٍ انرزٔتٕطفٛز ٔكذنك تانمزب يٍ يظرٕٖ انرٛار انُفاز

أٔظحد يجالاخ انرٕسٚغ الافمٗ نحذٔد يٛشاَٛح انؽالح انًخرهفح اٌ يؼظى ػًهٛاخ سٚادج انؽالح 

ٔلذ ػًم حذ الاَرمال انزاطٙ نؽالح انحزكح كًصذر . كاَد يصاحثح نرؼًك انًُخفط ٔذؽٕرِ

ٔاظٓزخ انذراطح . نهؽالح نهؽثمح انًرٕطؽح نهرزٔتٕطفٛز ٔكذنك نهؽثمح انظفهٗ نلاطرزاذٕطفٛز

يٍ يجًٕع ؼالح انحزكح انكهٛح تًُٛا طاًْد % 6اٚعا اٌ يزكثح الاَثؼاج لذ طاًْد تحٕانٗ 

. يٍ انؽالح انكهٛح خلال فرزج حٛاج انًُخفط% 13يزكثح انفٛط الافك تحٕانٗ 



Abstract 

 
Although the dynamics associated with scale interaction are not yet 

well understood, the relationship of various types of energy 

transformation is of great importance. The behavior of the ever-changing 

migratory cyclone requires an understanding of the various physical 

processes associated with the cyclone as well as interaction with its 

environment. One way of enhancing this understanding is through 

detailed diagnostic energy analyses.  The common approach which can be 

used to explain kinetic energy exchange processes associated with a 

moving cyclone system is via computation of energy budget terms for an 

area containing the cyclone during the period of interest. In the present 

work energy studying the kinetic energy budget and the relative 

contribution of divergent and rotational wind components to the kinetic 

energy budget of a cyclonic system are the main goal.  

Historical reviews about the kinetic energy budget, Mediterranean 

cyclogensies, Sudan Monsoon Low and the interaction between middle 

latitude and tropical cyclones have been considered in Chapter One . 

Chapter Two is concerned with theories, methodology and the data used 

in our study. Synoptic discussion of our case study and the role of the 

polar and subtropical jets have been introduced in Chapter three. Also, an 

analysis of the kinetic energy budget and the relative contribution of 

divergent and rotational wind components to the kinetic energy budget of 

a case of winter cyclogensies have been investigated in Chapter Three. 

Analysis of the kinetic energy budget for this cyclone shows that the 

development occurred as cold fresh air is advected to the rear of the 

system. It is found that horizontal flux convergence constitutes the major 

energy source and is the main cause for maintaining the strength of the  



upper tropospheric jet maxima.  Generation of kinetic energy via cross-

counter flow is a persistent sink at the most days.  Dissipation of kinetic 

energy, computed as a residual, has local maxima both in the lower 

troposphere and near the jet stream level.  Spatial fields of the energy 

terms show that the most intense energy processes occur associated with 

deep cyclogenesis.  The vertical transfer of kinetic energy acts as s source 

of kinetic energy to middle troposphere and lower stratosphere. The 

divergent component contributes about 6% of the total kinetic energy but 

nearly 13% of the flux convergence of total kinetic energy during the 

lifetime of our cyclone. 

 


