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Summary 

The purpose of this study is to determine the extent to which climate change has an impact on the 

meteorological parameters, ET0, and irrigation scheduling of two strategic crops for Egypt, namely wheat 

and maize. The crops that were grown in three different types of soil, which represented light, medium, 

and heavy textures, were grown in three different Egyptian regions including Al-Gharbiya, Assiut, and 

Aswan. These regions represent the entire weather pattern of Egypt, which includes lower, middle, and 

upper Egypt. The formula Penman-Monetith, which was modified by FAO and calculated by Cropwat, 

was utilized in order to determine ET0, as well as crop water requirements and irrigation scheduling for 

the crops that were desired. During the course of forty years, the effects of climate change were analyzed. 

The Climwat program was able to identify the particular coordinates of weather stations that are 

representative of the regions that were investigated. All of the weather information was gathered from the 

NASA POWER website, and an analysis was performed to determine how the effects of climate change 

would affect the amount of water that would be used for irrigation and water management. 

The forty years were divided into four equal decades, and distinctions were made every ten years in 

order to compute the ET and evaluate the changes in water consumption. Through the use of the Cropwat 

program, appropriate irrigation quantities and timing can be automatically calculated. The research offers 

important new perspectives on the ways in which climate change is influencing various meteorological 

parameters. The data shows that the regions of Al-Gharbiya (Tanta), Assiut, and Aswan experience a wide 

range of temperatures, humidity levels, wind speeds, and sun hours. The months of June, July, and August 

are the hottest months, while January and February months are the coldest by temperature. In order to 

have a complete understanding of the environment and agricultural conditions of the region, these 

meteorological factors are absolutely necessary. The information that is presented in the data includes the 

following: temperatures, humidity levels, wind speeds, sun hours, radiation levels, and potential 

evapotranspiration. During the summer months, the average temperature experiences a slight increase, 

while the humidity remains unchanged. Variations in wind speeds and radiation levels are observed, with 

the average number of hours spent in the sun ranging from 10.2 to 14.1 hours. The understanding of these 

meteorological variables is essential for comprehending the changes in climate and the implications those 

changes have for the management of water resources and agriculture in the region. Sun hours are 

increasing from January to June, reaching their highest point in June, and then beginning to decrease in 

the second half of the year. From July through December, there is an increase in solar radiation, with the 

highest peak occurring in June. A similar pattern is observed with ET0, which shows an increase from 

January to June and then a decrease after that. These tendencies are extremely important for a variety of 

applications, including agriculture, the production of energy, and an examination of climate. When it 

comes to understanding climatic shifts and the impact that these shifts have on the agricultural and water 
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resource management systems in the region, these meteorological parameters are absolutely necessary. 

Through the utilization of data from three different Egyptian stations, the study conducted an analysis of 

the relationship between climatic factors and the ET0 climate factor.  

There is a strong correlation between potential evapotranspiration and four climate parameters, which 

are maximum temperature, radiation, sun hours, and relative humidity, according to the correlation 

coefficients. When it came to the minimum temperature and wind speed, the correlation factor between 

the three was relatively weak. It is remarkable that the regression equations that were obtained could be 

utilized to predict potential evapotranspiration based on a single parameter as well as achieve a 

satisfactory level of accuracy in any of the weather regions that were investigated. 

The findings revealed a pattern that was comparable to the one that was seen at the other stations 

(Assiut and Aswan), which was observed in the Al-Gharbiya region. The research offers an estimation of 

the irrigation schedule that should be followed for wheat and maize that are grown in Egypt in a variety of 

climates (regions and decades) and soil types. The data demonstrated that Tanta has the lowest water 

consumption, whereas Aswan was the one with the highest consumption. Additionally, as a result of 

climate change, the amount of water that is consumed has increased over time. 

It is possible to draw the conclusion that it is evident that the characteristics of the weather change 

over time, which suggests that the climate in Egypt has changed over the course of the past forty years.  

Both the reference ET and the actual ET will eventually be affected by this change in climate, which 

will eventually have an effect on increase. According to the findings of the study, the Cropwat program 

and the Climwat program, or the NASA-Power website should be utilized in order to schedule irrigation 

and water management in Egypt. This will allow for more effective utilization of irrigation water and 

ultimately result in increased production of wheat and maize crops. 
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 ظرٙلان اٌّائٟ فٟ تعغ ِٕاؽك ِظسذأش١س اٌرغ١س إٌّاخٟ عٍٟ الإ عنوان الرسالة:

 إظساء أؼّد ِظطفٟ عثد اٌعص٠ص اسم الباحـث :

   ٌعٍَٛ اٌصزاع١ح١س فٝ ااٌّاظعر الدرجة العلمية:

 الأزاػٟعٍَٛ  القسم العلمى :

 71/4/0204تاريخ موافقة مجلس الكلية : 

   ١حظاِعح إٌّٛفح، و١ٍح اٌصزاع ،أظراذ ذغر٠ٗ ٔثاخ ٚخظٛتح الأزاػٟ   ِؽّد ِؽّد ؼّادٖ شٍثٟ/ أ.د لجنة الإشراف:

   ١حظاِعح إٌّٛفح، اٌصزاعو١ٍح  ، لالاخ اٌّائ١حأظراذ ف١ص٠اء الازاػٟ ٚاٌع  ٟـــــــــــعٍ طاٌػ ِؽّد/ أ.د 

   ١حظاِعح إٌّٛفح، و١ٍح اٌصزاع ،أظراذ ف١ص٠اء الازاػٟ ٚاٌعلالاخ اٌّائ١ح  ساْـــــــــٚائً ِؽّد عّ.د/ أ 

 الملخص العربي

١ٌٛٓ اٌاسٞ ٌّؽظا، ٚظدٌٚاح ET0اٌغسع ِٓ ٘رٖ اٌدزاظح ٘ٛ ذؽد٠د ِدٜ ذأش١س ذغ١س إٌّاؾ عٍٝ عٛاًِ الأزطااد اٌع٠ٛاح، 

ؼ١ااس أظس٠ااد اٌدزاظااح عٍااٟ اٌّؽاطاا١ً اٌرااٟ شزعااد فااٟ شلاشااح أٔااٛا  ِ رٍفااح ِاآ  ،ع١١ٓ ٌّظااس، ّٚ٘ااا اٌمّااػ ٚاٌاارزجاظارساذ١

ٚاٌرااٟ ذّصااً لااٛاَ خف١اا  ِٚرٛظااؾ ٚشم١ااً، فااٟ شاالاز ِٕاااؽك ِظااس٠ح ِ رٍفااح ٚ٘ااٟ ؽٕطااا ٚأظاا١ٛؽ ٚأظااٛاْ. ٚلااد  الأزاػااٟ

 تسٔاااِط ظاار داَ ئتٌصزاعااح ٚذّااد اٌؽعاااتاخ ِٕظّااح الأير٠ااح ٚاعاادٌرٙا ، اٌرااٟ Penman-Monetith اظاار دِد ِعادٌااح 

Cropwatاٌّائ١اح ٚظدٌٚاح اٌاسٞ ٌٍّؽاطا١ً ذؽاد اٌدزاظاح ٚذٌاه خالاي ؼر١اظااخ الإل١ّح اٌث سٔرػ اٌؽادٞ، ٚوارٌه   ، ٌرؽد٠د

ا. ذُ ذم١ا١ُ ذاأش١س ذغ١اس إٌّااؾ ًِ ذؽد٠اد الإؼاداش١اخ اٌ اطاح تّؽطااخ الأزطااد  Climwat ؼ١اس ذاُ تٛاظاطح تسٔااِط أزتع١ٓ عا

عٍاٝ  NASA POWER ع٠ٛح اٌرٟ ذّصً اٌّؽافظااخ اٌراٟ ذاُ اخر١از٘اا ٌٍدزاظاح. ذاُ ظّام ظ١ّام ِعٍِٛااخ اٌطماط ِآ ِٛلاماٌ

سٞ ٚإدازج ٌٙرٖ اٌث١أاخ ٌرؽد٠د و١ف١ح ل١اض أشس ذغ١س إٌّاؾ عٍٝ و١ّح ا١ٌّاٖ اٌرٟ ظ١رُ اظر داِٙا فٟ اٌ ٚذُ إظساء ذؽ١ًٍ  ا٠ٌٛة

 .ا١ٌّاٖ

ا إ ًِ ٌٝ أزتعح عمٛد ِرعا٠ٚح، وً عشس ظٕٛاخ ِٓ أظً ؼعاب اٌث سٔرػ ٚذم١ا١ُ اٌرغ١اساخ فاٟ اظارٙلان ذُ ذمع١ُ الأزتع١ٓ عا

ٚاٌارٞ ٠ّىٕٕاا ِآ ؼعااب و١ّااخ اٌاسٞ إٌّاظاثح ٚاٌرٛل١اد ذٍمائ١اًا. ٠ٚمادَ اٌثؽاس  Cropwatِٓ خالاي اظار داَ تسٔااِط  ا١ٌّاٖ

ِ رٍ  اٌعٛاِاً ٚاٌم١اظااخ اٌ اطاح تالأزطااد اٌع٠ٛاح.  ّٙح ؼٛي اٌطسق اٌرٟ ٠ؤشس تٙا ذغ١س إٌّاؾ عٍٝٚظٙاخ ٔظس ظد٠دج ِ

ٚذظٙس اٌث١أاخ أْ ِٕطمٗ ؽٕطا ذشٙد ِعّٛعح ٚاظعح ِآ دزظااخ اٌؽاسازج ِٚعار٠ٛاخ اٌسؽٛتاح ٚظاسعاخ اٌس٠ااغ ٚظااعاخ 

 ظطٛ  اٌشّط.

ثسا٠اس ّ٘اا لأشاٙس الأوصاس ؼاسازج، فاٟ ؼا١ٓ أْ شاٙسٞ ٠ٕاا٠س ٚفذظٙس اٌدزاظح ورٌه أْ أشٙس ١ٔٛ٠ٛ ١ٌٛ٠ٚٛ ٚأيعطط ٘اٟ ا

ذعرثاس وّاا  الأوصس تسٚدج ِٓ ؼ١س دزظح اٌؽاسازج. ِٚآ أظاً اٌرٛطاً إٌاٝ فٙاُ واِاً ٌٍث١راح ٚاٌظاسٚة اٌصزاع١اح فاٟ إٌّطماح

ٍٟ: دزظاخ اٌؽسازج ٚاٌسؽٛتح اٌعٛاًِ اٌّرعٍمح تالأزطاد اٌع٠ٛح ػسٚز٠ح ٌٍغا٠ح. ذرؼّٓ اٌّعٍِٛاخ اٌٛازدج فٟ اٌث١أاخ ِا ٠

خلاي أشٙس اٌظا١ ، ٔشاٙد ش٠اادج فاٟ  اخ ظطٛ  اٌشّط ِٚعر٠ٛاخ الإشعا  ٚاٌرث س اٌّؽرًّإٌعث١ح ٚظسعاخ اٌس٠اغ ٚظاع

ٕ٘ان اخرلافاخ فٟ ظسعح اٌس٠ااغ ِٚعار٠ٛاخ الإشاعا ، ْ أت١ّٕا ذظً اٌسؽٛتح دْٚ ذغ١١س. ٚلد ٌٛؼع  ِرٛظؾ دزظاخ اٌؽسازج

س فٙاُ ٘ارٖ اٌّرغ١اساخ اٌّرعٍماح تالأزطااد ظاعح. ٠ٚعرثا 74.7إٌٝ  72.0ظاعاخ ظطٛ  اٌشّط ِٓ رٛظؾ عدد ؼ١س ٠رساٚغ ِ

اٌع٠ٛح ػسٚزٞ ٌفُٙ اٌرغ١ساخ فٟ إٌّاؾ ٚآشااز ذٍاه اٌرغ١اساخ عٍاٝ اظارٙلان ٚإدازج اٌّاٛازد اٌّائ١اح ٚاٌصزاعاح فاٟ إٌّطماح. 

 ِٓ اٌعاَ فٟ إٌظ  اٌصأٟٔ فاع الإٝ ٔمطح ٌٙا فٟ ١ٔٛ٠ٛ، شُ ذثدأ فٟ ٌرظً إٌٝ أعٍ ذصداد ظاعاخ اٌشّط ِٓ ٠ٕا٠س إٌٝ ١ٔٛ٠ٛ

 ِم ؼدٚز أعٍٝ ل١ّح فٟ ١ٔٛ٠ٛ. ٌٛؼع ّٔؾ ِّاشً ِم اٌث سٔرػ اٌؽدٞ د٠عّثس، ٕ٘ان ش٠ادج فٟ الإشعا  اٌشّعٌٟٟ إِٓ ١ٌٛ٠ٛ 

 ٚاٌرٞ ٠ظٙس ش٠ادج ِٓ ٠ٕا٠س إٌٝ ١ٔٛ٠ٛ شُ أ فاع تعد ذٌه. 

ِآ اٌّعاالاخ، تّاا فاٟ ذٌاه اٌصزاعاح  ١ٙا ذعرثس ِّٙاح ٌٍغا٠اح ٌّعّٛعاح ِرٕٛعاحاخ اٌرٟ ذُ اٌرؽظً عٍاٌرٛظٕٙرائط ٚٚ٘رٖ اٌ

ٚإٔراض اٌطالح ٚأعّاي ٚدزاظاخ إٌّاؾ. عٕدِا ٠رعٍاك الأِاس تفٙاُ اٌرؽاٛلاخ إٌّاخ١اح ٚذاأش١س ٘ارٖ اٌرؽاٛلاخ عٍاٝ أٔظّاح إدازج 
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اٌع١ٍّااخ اٌؽعاات١ح. ِآ خالاي ظاساء لإاد اٌع٠ٛاح ٘ارٖ ػاسٚز٠ح ْ عٕاطاس الأزطااٌّٛازد اٌصزاع١ح ٚاٌّائ١اح فاٟ إٌّطماح، فائ

 ظر داَ اٌث١أاخ ِٓ شلاز ِؽطاخ ِظس٠ح ِ رٍفح، ٚلد أظسخ اٌدزاظح ذؽ١ٍلاً ٌٍعلالح ت١ٓ اٌعٛاًِ إٌّاخ١ح ٚاٌث سٔرػ.ا

ٌؽاسازج اٌعظّاٟ طاس إٌّاخ١اح، ٚ٘اٟ دزظاح إ٘ان علالح ازذثااؽ ل٠ٛاح تا١ٓ اٌث اسٔرػ اٌؽادٞ ٚأزتعاح ِآ اٌعٕاْ أٚلد ٚظد 

تدزظاح اٌؽاسزاج اٌظاغسٞ  ٚظااسعح . أِاا ف١ّااا ٠رعٍاك زذثااؽالإماًا ٌّعااِلاخ ٚف شااعا ٚالإٚظااعاخ اٌشاّط ٚاٌسؽٛتاح إٌعاث١ح 

اٌراٟ ٔؽاداز الإاٌلافد ٌٍٕظس أْ ِعاادلاخ ت١ٓ اٌعٕظس٠ٓ ٚاٌث سٔرػ اٌم١اظٟ واْ ػع١فاً ٔعث١اً. ِٓ زذثاؽ الإاٌس٠اغ، فئْ ِعاًِ 

ِآ ِاسع ِعاِاً ٚاؼاد تالإػاافح إٌاٝ ذؽم١اك ِعارٜٛ ع١ٍٙا ٠ّىٓ اظر داِٙا ٌٍرٕثؤ تاٌث سٔرػ اٌم١اظٟ تٕااءً عٍاٝ ذُ اٌؽظٛي 

 اٌدلح فٟ أٞ ِٓ إٌّاؽك إٌّاخ١ح اٌرٟ ذّد دزاظرٙا.

ثؽاس ؽٕطاا فاٟ اٌّؽطرا١ٓ الأخاس١٠ٓ وأظا١ٛؽ ٚأظاٛاْم. ٠مادَ اٌ ٚأظٙسخ إٌرائط ّٔطا ِّاشلا ٌٍّٕؾ اٌرٞ ٌاٛؼع فاٟ ِؽطاح

فٟ ِظس فٟ ِعّٛعح ِرٕٛعح ِٓ إٌّاخاخ وإٌّااؽك ٚاٌعماٛد ٠سًا ٌعدٌٚح اٌسٞ اٌرٞ ٠عة اذثاعٗ ٌٍمّػ ٚاٌرزج اٌرٟ ذصز  ذمد

أْ أظاٛاْ وأاد الأوصاس  اٌص١ِٕحم ٚأٔٛا  اٌرستح. ٚتشىً عااَ، أظٙاسخ اٌث١أااخ أْ ؽٕطاا ٌاد٠ٙا ألاً اظارٙلان ١ٌٍّااٖ، فاٟ ؼا١ٓ

 .ٌرغ١س إٌّاؾ، شادخ و١ّح ا١ٌّاٖ اٌّعرٍٙىح تّسٚز اٌٛلدتالإػافح إٌٝ ذٌه، ٔر١عح  اظرٙلاوًا

ّىٓ اظر لاص ٔر١عح ِفاد٘ا أٔٗ ِٓ اٌٛاػػ أْ خظائض إٌّاؾ ذرغ١س تّسٚز اٌٛلد، ِّا ٠ش١س إٌٝ أْ إٌّاؾ فٟ ِظس ٠ٚ

ا اٌّاػ١ح ًِ  .لد ذغ١س عٍٝ ِداز الأزتع١ٓ عا

 ظارٙلانالإدٚزٖ عٍٝ اٌص٠ادج فاٟ ؤشس ت١غ١س فٟ إٌّاؾ، ٚاٌرٞ ظاٌفعٍٟ فٟ إٌٙا٠ح تٙرا اٌر ETاٌّسظعٟ ٚ  ETظ١رأشس وً ِٓ 

ِٓ أظً ظدٌٚح  NASA-Powerأٚ ِٛلم  Climwatٚتسٔاِط  Cropwatاٌّائٟ. ٚٚفماً ٌٕرائط اٌدزاظح، ٠عة اظر داَ تسٔاِط 

إٌااٝ ش٠اادج إٔراااض  صاس فعا١ٌااح ِّاا ٠اؤدٞ فااٟ إٌٙا٠اح. ٚظ١عااّػ ذٌاه تاظار داَ ١ِاااٖ اٌاسٞ تشااىً أواٌاسٞ ٚإدازج ا١ٌّااٖ فااٟ ِظاس

  ِؽاط١ً اٌمّػ ٚاٌرزج.

  

 

 

 
 


