
 

 

 المستخلص

ذُ حساب اٌرسخ١ٓ اٌغ١ش راذٟ ٌّٕخفض جٜٛ تاسرخذاَ ِؼادٌح اٌذ٠ٕا١ِىا اٌحشاس٠ح ػٍٝ  

لٝ ٌٍحشاسج واْ ٌٗ اٌذٚس اٌفؼاي خلاي فاٌّسر٠ٛاخ اٌضغغ١ح اٌّرسا٠ٚح ح١س ٚجذ أْ حذ اٌذفغ الأ

 ِٕغمحٚاْ اٌرثش٠ذ اٌغ١ش راذٟ لذ صاحثٗ دفغ ٘ٛاء تاسد إٌٝ . فرشج ح١اج إٌّخفض اٌجٜٛ

ٚاذضح أْ حذ الأرماي اٌشاسٟ واْ ٠ؼًّ ػىس حذ اٌرسخ١ٓ اٌزاذٟ خلاي فرشج اٌذساسح . دساسحاي

ٚأْ ِساّ٘ح حذ ذغ١شاخ اٌرسخ١ٓ اٌغ١ش راذ١ح ٌذسجح اٌحشاسج اٌّح١ٍح واْ صغ١شا تإٌسثح ٌٍحذٚد 

. ع١شٚلذ ظٙشخ اٌم١ّح اٌؼظّٝ اٌّح١ٍح ٌذسجح اٌحشاسج ػٕذ اٌغثمح اٌحذ٠ح ١ٌٍَٛ اٌُ.  الأخشٜ

الأحّش ٚوزٌه سلاسً جثاي اٌثحش الأحّش واْ ٌٗ تاٌغ اٌثحشاٌثحش اٌّرٛسظ ٚ ولا ِٓ ٚاْ ٚجٛد

الأشش ػٍٝ اٌرسخ١ٓ اٌغ١ش راذٟ فٟ اٌغثمح اٌسفٍٝ ١ٌٍَٛ اٌّغ١ش ٚرٌه ٔر١جح أغلاق اٌحشاسج 

ٚاذضح أْ ٕ٘ان ذغاتما ت١ٓ شذج ٚحشوح ِٕاعك اٌرسخ١ٓ ٚاٌرثش٠ذ ِغ ذغٛس ٚحشوح . اٌىإِح

 . إٌّخفض اٌجٜٛ

ٚ لذ ظٙش ذغٛس ٘زا . وّا ذُ ذح١ًٍ ١ِضا١ٔح عالح اٌحشوح خلاي فرشج ح١اج ٘زا إٌّخفض

إٌّخفض ِغ ظٙٛس اٌٙٛاء اٌثاسد اٌّذفٛع خٍف ٘زا إٌّخفض ٚ ذُ دساسح دٚس ولا ِٓ اٌر١اس 

ٌٙزا ٚلذ ٚجذ أْ ِصذس اٌغالح الاساسٝ . إٌفاز اٌمغثٟ ٚوزٌه اٌر١اس إٌفاز ذحد اٌّذاسٜ

إٌّخفض ٔاذج ػٓ حذ ف١ض اٌرماسب الافمٝ ٚأٗ اٌسثة اٌشئ١سٟ فٝ اٌّحافظح ػٍٝ شذج اٌر١اس 

إٌفاز اٌؼٍٛٞ ٚٚجذ أ٠ضا أْ حذ ذ١ٌٛذ عالح اٌحشوح ِٓ خلاي ذماعغ خغٛط ذساٜٚ الاسذفاع ِغ 

ٚاذضح أْ حذ . خغٛط ذساٜٚ اٌحشاسج ٠سثة فمذ ٚإ٘ذاس ٌٍغالح فٟ ِؼظُ أ٠اَ ح١اج إٌّخفض

ٌرشرد ٌغالح اٌحشوح ٚاٌزٞ ذُ اسرٕراجٗ وثالٟ ٌٗ ل١ّح ػظّٝ ِح١ٍح فٟ وً ِٓ اٌغثمح اٌسفٍٝ ا

ٚلذ أٚضحد ِجالاخ اٌرٛص٠غ الافمٝ . ِٓ اٌرشٚتٛسف١ش ٚوزٌه تاٌمشب ِٓ ِسرٜٛ اٌر١اس إٌفاز

ٌحذٚد ١ِضا١ٔح اٌغالح اٌّخرٍفح اْ ِؼظُ ػ١ٍّاخ ص٠ادج اٌغالح وأد ِصاحثح ٌرؼّك إٌّخفض 

ٚسٖ ٚلذ ػًّ حذ الأرماي اٌشاسٟ ٌغالح اٌحشوح وّصذس ٌٍغالح ٌٍغثمح اٌّرٛسغح ٚذظ

.  ٌٍرشٚتٛسف١ش ٚوزٌه ٌٍغثمح اٌسفٍٝ ٌلاسرشاذٛسف١ش

ٚتّماسٔح اٌرسخ١ٓ اٌغ١ش راذٟ ِغ حذ ذ١ٌٛذ اٌغالح اٌحشو١ح ٔجذ اْ حشوح ِٕاعك اٌرسخ١ٓ 

١ٌذ اٌغالح اٌحشو١ح، وزٌه ِغ حشوح ٚاٌرثش٠ذ ِصاحثح ٌحشوح ِٕاعك اٌم١ُ اٌّٛجثح ٚاٌساٌثح ٌرٛ



إٌّخفض اٌجٛٞ، اٌرثش٠ذ اٌغ١ش راذٟ ِصاحة ٌرح٠ًٛ اٌغالح اٌحشو١ح اٌٝ عالح وإِح ٚرٌه 

٠ساس الأخذٚد اٌجٛٞ فٟ عثماخ اٌجٛ اٌؼ١ٍا، ٚاٌرسخ١ٓ اٌغ١ش راذٟ ِصاحة ٌرح٠ًٛ اٌغالح 

 .اٌىإِح اٌٝ عالح حشو١ح ٚرٌه ١ّ٠ٓ الأخذٚد اٌجٛٞ
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ABSTRACT 

 

Calculations of the diabatic heating for a developing winter-type 

cyclone are presented. This case represents a middle latitude cyclone that 

is developed significantly north of the Mediterranean Sea. Analysis have 

been made using the thermodynamic equation in isobaric coordinates. 

The horizontal advection of heat is the dominant term during the life 

cycle of the cyclone. The diabatic cooling is strongly associated with the 

cold air advected to the computational domain. Throughout the period of 

study the vertical advection term is working against the adiabatic one. 

The contributions from the term of local temperature change to the 

diabatic heating changes are very small with respect to all the other terms, 

the maximum local increase of temperature occurs at the boundary layer 

on the rainy day. The existence of Mediterranean, Red sea and red sea 

mountains suggest that the diabatic heating in the lower layer at the rainy 

day is primarily due to latent heat release of condensation. The 

intensification and movement of the heating and cooling areas coincide 

with the developing and movement of the cyclone. 

Analysis of the kinetic energy budget for this cyclone shows the 

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

system.  The role of the polar and subtropical jets is discussed.  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-contour 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 specify 

energy processes occur in association with deep cyclogenesis. The 

vertical transfer of kinetic energy acts as a source of kinetic energy to 

middle troposphere and lower stratosphere. 

By comparing the diabatc heating and the generation of kinetic 

energy we find the movement of the heating or cooling pattern is strongly 

associated with the movement of positive or negative generation and also 

with the movement of the cyclone. The diabatic cooling associated with 

the conversion of kinetic energy to potential energy (destruction of 

kinetic energy) in the lift side of the upper air trough and diabatic heating 

associated with generation of kinetic energy in the right side of the upper 

air trough. 


