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 أزمح انمياه والأحرياجاخ انمائيح نهقمح انمنسرع انرنثأ ت

 مصر() تانساحم انشمانً انغرتً 
 أ.د/ عثذ رب اننثً محمذ عثذ انهادي

 انمهخص:

رشثػ انذساسخ انزغييشاد انًُبخيخ انًسزمجهيخ ثبلأؽزيبعبد انًبئيخ نًؾصٕل 

رؼزجش يٍ انزٗ ٔ( يطبس ثبنسبؽم انشًبنٗ انغشثٗ ) يصش لأانمًؼ انًُضسع ػهٗ ييبِ 

أْى انًُبغك انٕاػذح نهزًُيخ انضساػيخ ، ٔرًزذ ْزِ انًُطمخ يٍ الأسكُذسيخ انٗ 

كى ، ثأؽذاصيبد خػ غٕل   40كى ، ٔػًك  500)ششلب( انٗ انسهٕو ) غشثب (  ثأرسبع 

 10  00انٗ 30 50 00ٔخػ ػشض   ) ششلب (  25 10  00 انٗ      29 50  00

 شًبلا . 31

نهضساػخ انًطيشيخ انًسزذايخ الأؽزيبعبد انًبئيخ  خعيبد ألهًرزطهت أسزشا

جأ ثزغييشاد انًُبؿ انضساػٗ ، ٔانزٗ يزٕلغ نٓب ُ)ثًُطمخ انسبؽم انشًبنٗ انغشثٗ( انز

انًؼذلاد انشٓشيخ نلأيطبس  ذنٓزا أسزخذاي ، أٌ رضيذ يٍ يخبغش َذسح انًيبِ

نؾسبة يؼذل انجخش  ٔدسعبد انؾشاسح ) يؾطخ يشسٗ يطشٔػ نلأسصبد انغٕيخ (

- 1973َزؼ ، ٔأسزخذيذ ْزِ انجيبَبد انًُبخيخ نزًضيم خػ لبػذح انًُبؿ ) نهفزشح 

( ٔرنك نهزُجأ ثًؼذل انجخش َزؼ ٔالأؽزيبعبد انًبئيخ خلال انفزشح انًسزمجهيخ  2010

نًؾصٕل انمًؼ ػُذ صساػزّ ثبنسبؽم انشًبنٗ انغشثٗ )يصش( ( 2030- 2011)

ُبخيخ انضساػيخ ػبدح يٍ الأخزلافبد انًٕسًيخ ٔانزٗ رؼشف يبَبد انًجٔرؼبَٗ ان

ثبنزأصيشاد انًٕسًيخ يٍ عبَت يفٕٓو انسلاسم انضيُيخ  ، الأيشانزٖ يزطهت رشريجٓب 

stock series  هزأصيشاد انًٕسًيخننزؾميك الأصانخ انغضئيخ . 

أٌ انٗ  times series analysisانضيُيخ نسلاسم اأشبسد َزبئظ رؾهيم  

( ْٕ  2030 -  2011ٕسػ انؼبو نًؼذل سمٕغ الأيطبس خلال انفزشح انًسزمجهيخ )انًز

سمٕغ ثًؼذل يشرفغ ن يى / شٓش ، ٔرًيض أشٓش ديسًجش نهفزشح انًسزمجهيخ 13.46

( يمذاسْب   2030الأيطبس، ٔرنك يغ ليًخ ػظًٗ يزُجأ ثٓب فٗ شٓش ديسًجش ) 

)خلال  أغسطس –يٕنيٕ  –يَٕيٕ  ذو الأيطبس خلال أشٓشثيًُب رُؼ ،يى /شٓش  78.70

ثًزٕسػ ػبو نًؼذل ثخش  نُزبئظ رُجأد أ ثبلأظبفخ  انٗ رنك فمذ  انفزشح انًسزمجهيخ( ، 

ٔرزٕلغ انُزبئظ   2030 - 2011يى / شٓش)خلال انفزشح انًسزمجهيخ  147.7َزؼ يمذسِ 

يى  204.9رًيض أشٓش سجزًجش ثأػهٗ ليى يؼذل ثخش َزؼ ، ٔرأخز أػهٗ ليًخ نٓب )

يش ثألم بشٓش يُأٔػهٗ َميط يٍ رنك فمذ رزًيض ،  2030/شٓش( خلال شٓش سجزًجش 

-2012يى / شٓش ٔرسٕد خلال انسُٕاد  87.7يمذاسْب ثميًخ انجخش َزؼ  ليؼذ

زُجأ . ٔأربؽذ ليى انجخش َزؼ انً 2014-2018-202-2022-2024-2026-2028

ئيخ نًؾصٕل انمًؼ ػُذ ؽسبة صبفٗ الأؽزيبعبد انًب (Kc)ثٓب ٔيؼبيم انًؾصٕل 

 ( 2030- 2011) صساػزّ ثًُطمخ انذساسخ خلال انفزشح انًسزمجهيخ

لأؽزيبعبد انًبئيخ نًؾصٕل انصبفٗ ألم ليى  أٌ  أشبسد انُزبئظ ايعب انٗ

يى  92.4،   219( ْٗ 2012- 2011) ػبيٗ رمغ خلال انمًؼ ٔالأيطبس انفؼبنخ 

يؾصٕل انمًؼ ) ػُذ صساػزّ ثًُطمخ  ثأٌُجأ انذساسخ ز، ٔر ) ػهٗ انزٕانٗ(/سُخ 

( يى / يٕسى  250.7 صبفٗ الأؽزيبعبد انًبئيخ )انذساسخ ( سيؾزبط انٗ أػهٗ ليًخ ن
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ٔلذ أربؽذ يؼذلاد سمٕغ الأيطبس ٔ صبفٗ .   2017خلال يٕسى ًَٕ ػبو 

 wheat crises انًطش انفؼبل ٔ يؼبيم أصيخ انًيبِ كم يٍ الأؽزيبعبد انًبئيخ ؽسبة

index ( WCR )  ؽيش صبغذ ْزِ انذساسخ يؼبيم أصيخ انًيبِ نًؾصٕل انمًؼ ،

water wheat crisis index ( WWCI )  ٔانزٖ يشثػ ثيٍ يمذاس يؾصٕل انمًؼ

 .(  (WRC، انضساػخ انًطشيخ  (( WOI   رؾذ ظشٔف انشٖ انًضهٗ

WWCI = WOI / WRC  

انًؼبيم  لأصيخ انًيبِ ثُبء ػهٗ ليى ْزارصُفيخ أػطيذ أسثؼخ يشارت 

(WWCI)   ، ٗيشكهخ  –يشكهخ يزٕسطخ  – أصيخ  –كبسصخ :رنك ػهٗ انُؾٕ انزبن

 5- 7.5)  –(  7.5- 10) – 10ثسيطخ ، يمبثم ليى يؼبيم أصيخ ييبِ انمًؼ أػهٗ يٍ 

نضساػبد ٔس كبسصخ يبئيخ ذ. ٔرُجأد ليى ْزا انًؼبيم ثؾ) ػهٗ انزشريت (  5( ألم يٍ 

 ، 2021 - 2019 -2017- 2015- 2013انسُٕاد  خلالانمًؼ ثًُطمخ انذساسخ 

- 2023- 2011 خلال انسُٕاد صساػبد انمًؼ أصيخ ييبِ ٔسزشٓذ يُطمخ انذساسخ 

، ٔيزٕلغ يشكهخ ييبِ 2030. ٔ يشكهخ ييبِ يزٕسطخ ػبو  2029- 2027 – 2025

- 2020- 2018 -2016 – 2014 -2012يٍ انًشرجخ انجسيطخ خلال الأػٕاو 

2022-2024 – 2026 – 2028 . 

انزغييشاد ى يغ هنهزأليخ رٓذف ْزِ انُزبئظ انٗ يسبػذح انًضساػييٍ ٔانؾكٕ

خ نٓزا انمطبع يٍ يانًُبخيخ ٔأرخبر الأعشاءاد نهؾذ يٍ انٓشبشخ الألزصبديخ ٔانجيئ

 يصش. 

صبفٗ  -انسلاسم انضيُيخ  - َذسح انًيبِ –انزألهى  -انزغييشاد انًُبخيخ   انكهماخ انذانح  :

دنيم أصيخ ييبِ  –َذسح انًيبِ  –يؾصٕل انمًؼ  -يبعبد انًبئيخ  الأؽز

 صساػبد انمًؼ  

 راتعا : أهذاف انثحث 

  ؾغى انًسزمجهٗ لأصيخ انًيبِ ثًُطمخ انسبؽم انرمذيى أسهٕة ػهًٗ كًٗ نزمذيش

 انشًبنٗ ، فٗ ؽبنخ  صساػخ انًؾصٕل الأسزشاريغٗ ) انمًؼ  ( 

    ِرصُف يسزٕيبد أصيخ انًيب 

بسح انٗ الأًْيخ انزطجيميخ نٓزا انُٕع يٍ انجؾٕس انزٖ يٕفش ثيبَبد يسزمجهيخ رسبػذ الأش

 يزخزٖ انمشاس ػهٗ ٔظغ سيبسخ نهؾذ يٍ الأصيبد انًبئيخ  

 انخطىاخ الأساسيح ثانثا : 

                                                         حساب درجح انحرارج خلال انفررج انمسرقثهيح  .1

 ) تأجراء ذحهيم انمسهسلاخ انسمنيح ( خلال فررج نمى انقمح : 

o  ( 2010 – 1973) َذخم نهجشَبيظ الأؽصبئٗ دسعخ انؾشاسح خلال انفزشح انًبظيخ  

 ( 1 ) عذٔل -

o  يٍ الأرغبِ انؼبو نٓز انذسعبد يزى رؾذيذ َٕع انًسهسخ انضيُيخ 

o نؾشاسح خلال انفزشح ُبست يزى ؽسبة دسعخ اًثبسزخذاو َٕع انًسهسخ انضيُيخ ان

 ( 2عذٔل )  -(    2030-2010)  انًسزمجهيخ

Table (1) Time series data of monthly mean temperature rate (ºC) of 

the baseline climate period (1973 -2010) 
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خلال انفزشح انًُبخيخ  –هًزٕسػ انشٓشٖ نًؼذل دسعخ انؾشاسح ن( انسهسخ انضيُيخ 1عذٔل )

 ( 2010 – 1973خ انًبظيخ )انًشعؼي

 

Year 
Months 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

1973 12.9 9.0 16.4 15.8 20.4 26.8 26.3 25.5 15.9 23.3 19.9 13.6 

1974 12.9 10.0 15.5 15.9 19.8 20.7 25.1 25.6 24.5 23.5 20.0 13.5 

1975 14.2 12.8 15.3 17.3 17.9 21.3 24.7 25.0 24.4 23.2 17.5 15.0 

1976 15.8 13.1 14.4 19.2 19.6 21.6 25.4 25.4 24.0 23.3 18.2 16.7 

1977 14.3 16.0 17.8 18.2 23.5 28.7 26.9 28.2 26.8 22.8 18.4 14.6 

1978 13.8 14.4 16.2 17.8 22.5 25.1 25.1 25.0 23.5 22.0 15.3 13.6 

1979 15.9 15.5 16.8 18.1 20.1 24.2 25.5 26.4 24.6 21.5 17.4 14.4 

1980 12.6 12.7 14.6 16.8 19.9 22.5 24.7 26.0 24.3 23.6 20.2 14.5 

1981 11.8 12.7 16.2 19.1 20.3 24.5 26.2 26.7 24.9 23.6 18.0 15.9 

1982 14.3 13.0 14.5 18.6 20.0 23.4 25.1 26.3 25.1 23.5 17.6 13.4 

1983 11.6 11.3 14.0 17.7 21.0 23.6 25.7 26.3 24.7 21.3 19.5 14.5 

1984 13.9 14.4 16.3 18.1 21.8 23.4 25.1 26.1 25.4 23.3 18.4 15.1 

1985 14.5 14.7 16.2 19.5 22.5 25.2 25.9 25.8 24.3 22.1 19.8 15.9 

1986 14.6 15.5 16.2 18.9 19.8 24.7 25.8 26.2 25.7 21.6 17.7 14.2 

1987 13.7 14.3 13.5 16.9 20.1 22.9 25.3 26.7 25.0 21.5 17.3 16.2 

1988 13.1 13.3 14.8 17.3 20.9 24.9 26.5 26.6 25.2 21.2 16.2 13.4 

1989 12.2 13.0 15.2 19.0 21.0 23.4 25.0 25.9 25.8 21.2 17.6 15.2 

1990 13.5 13.8 15.1 18.4 20.1 23.7 25.6 25.7 24.4 22.7 19.7 15.6 

1991 13.4 13.8 16.7 18.7 20.5 23.5 24.6 26.0 24.0 22.8 18.0 12.6 

1992 13.2 11.7 14.6 16.9 19.5 24.2 25.2 26.2 24.2 22.7 19.3 13.3 

1993 13.3 12.7 14.4 18.7 20.1 24.0 25.6 25.7 25.5 23.7 19.4 16.3 

1994 14.1 14.1 14.6 19.1 21.1 22.9 25.3 26.1 25.7 24.1 18.3 13.7 

1995 12.4 13.8 15.4 16.4 19.5 25.6 26.7 26.9 26.0 22.2 17.0 15.0 

1996 13.5 14.6 15.4 17.0 20.7 23.1 25.1 26.0 26.2 21.5 19.2 15.1 

1997 14.2 13.4 14.4 16.2 20.1 24.3 26.3 26.0 24.3 21.9 18.1 15.1 

1998 14.1 14.5 14.1 18.8 20.7 23.3 25.9 28.0 26.2 23.3 18.5 15.2 

1999 14.4 14.0 15.9 18.0 21.7 24.5 26.2 26.7 25.4 23.7 19.7 15.7 

2000 12.6 13.5 15.2 18.9 20.7 24.0 26.0 26.6 25.0 22.2 20.1 16.3 

2001 14.9 14.6 17.3 18.6 20.8 23.2 25.9 27.0 26.2 22.7 18.7 14.2 

2002 12.4 14.6 15.9 18.6 20.5 23.5 27.4 27.4 26.6 23.1 19.1 15.2 

2003 15.0 12.6 13.7 17.3 21.8 24.2 27.2 26.9 25.3 23.3 19.4 15.0 

2004 12.9 14.2 16.1 17.6 20.5 23.6 26.6 26.3 24.9 23.2 19.8 15.1 

2005 14.1 13.5 15.9 17.7 20.8 23.4 25.5 26.8 25.7 22.7 19.4 14.9 

2006 13.1 14.0 15.9 18.7 20.3 24.3 25.9 26.9 25.6 22.3 17.7 15.3 

2007 13.9 14.4 16.4 17.3 21.1 24.3 26.1 26.6 25.1 23.0 18.7 15.1 

2008 13.8 13.6 17.9 19.3 21.5 25.0 26.5 26.8 26.1 22.3 19.6 15.7 

2009 14.7 14.5 15.3 17.9 20.2 24.8 26.3 26.4 25.8 23.5 18.9 16.3 

2010 14.9 17.2 17.4 18.9 21.2 24.2 26.2 27.1 26.4 24.0 20.2 15.9 
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Table (2) Forecasted monthly temperature mean of the future climate period        (2011 - 2030) 

 (    2030-2010خلال انفزشح انًسزمجهيخ ) –( اانزُجأ ثبنًزٕسػ انشٓشٖ نًؼذل دسعخ انؾشاسح 2عذٔل )

Future 

Period 

(year) 

Months 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Adjusted Forecast 

2011 13.91 14.58 15.90 18.12 21.05 24.32 26.46 27.00 26.35 22.83 19.11 15.57 

2012 13.76 14.86 15.70 18.53 20.75 23.97 26.28 26.95 26.50 22.89 19.34 15.47 

2013 13.93 14.69 15.93 18.16 21.08 24.34 26.52 27.06 26.50 22.85 19.17 15.63 

2014 13.77 14.97 15.73 18.56 20.78 23.99 26.33 27.01 26.65 22.91 19.40 15.53 

2015 13.94 14.79 15.95 18.19 21.10 24.36 26.58 27.12 26.65 22.86 19.23 15.69 

2016 13.78 15.07 15.75 18.60 20.80 24.01 26.39 27.08 26.80 22.92 19.46 15.59 

2017 13.95 14.90 15.98 18.22 21.13 24.38 26.63 27.18 26.79 22.88 19.29 15.75 

2018 13.80 15.18 15.77 18.63 20.83 24.03 26.45 27.14 26.94 22.93 19.52 15.65 

2019 13.97 15.01 16.00 18.26 21.16 24.40 26.69 27.24 26.94 22.89 19.35 15.82 

2020 13.81 15.29 15.80 18.67 20.86 24.05 26.50 27.20 27.09 22.95 19.58 15.71 

2021 13.98 15.11 16.02 18.29 21.18 24.42 26.75 27.31 27.08 22.91 19.41 15.88 

2022 13.82 15.40 15.82 18.70 20.88 24.07 26.56 27.26 27.24 22.96 19.64 15.77 

2023 13.99 15.22 16.05 18.33 21.21 24.44 26.80 27.37 27.23 22.92 19.47 15.94 

2024 13.84 15.50 15.85 18.73 20.91 24.08 26.62 27.32 27.38 22.98 19.70 15.84 

2025 14.01 15.32 16.07 18.36 21.23 24.46 26.86 27.43 27.38 22.93 19.52 16.00 

2026 13.85 15.61 15.87 18.77 20.93 24.10 26.67 27.38 27.53 22.99 19.76 15.90 

2027 14.02 15.43 16.09 18.39 21.26 24.48 26.92 27.49 27.52 22.95 19.58 16.06 

2028 13.87 15.72 15.89 18.80 20.96 24.12 26.73 27.44 27.68 23.01 19.82 15.96 

2029 14.03 15.54 16.12 18.43 21.28 24.49 26.97 27.55 27.67 22.96 19.64 16.12 
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2030 13.88 15.83 15.92 18.84 20.98 24.14 26.79 27.50 27.82 23.02 19.88 16.02 

 

 ) تأجراء ذحهيم انمسهسلاخ انسمنيح (                                حساب معذل انثخر انمسرقثهً ) خلال فررج نمى انقمح (  .2

o  (3عذٔل ) –(                    2010 – 1973)خلال انفزشح انًبظيخ انجخش َذخم نهجشَبيظ الأؽصبئٗ يؼذل 

o   رؾذيذ َٕع انًسهسخ انضيُيخ  يزىانجخش يٍ الأرغبِ انؼبو نٓزِ  نًؼذلاد 

o  ًَٕ ثبسزخذاو َٕع انًسهسخ انضيُيخ انًُبست يزى ؽسبة يؼذل انجخش انًسزمجهٗ خلال انفزشح انًسزمجهيخ ) فٗ انُطبق انضيُٗ نفزشح

 انمًؼ(
Table (3) Time series data of monthly evapotranspiration rate (mm/month) of the baseline climate period (1973 -2010) 

 (  2010 – 1973خلال انفزشح انًُبخيخ انًشعؼيخ انًبظيخ                      ) –( انسهسخ انضيُيخ نًؼذل انجخش َزؼ انشٓشٖ 3عذٔل )

Year 
Months 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

1973 93.3 66.4 143.5 138.0 173.0 198.9 193.1 178.6 130.8 137.6 98.1 81.2 

1974 78.1 84.3 133.9 138.0 163.7 191.4 186.6 175.2 168.0 145.4 98.1 81.8 

1975 80.9 88.5 125.6 144.0 162.4 180.9 196.5 174.8 173.1 143.8 90.9 80.3 

1976 105.1 94.9 126.5 177.3 175.5 177.9 188.2 177.3 182.7 136.4 100.8 84.3 

1977 95.5 96.3 124.0 161.4 191.3 218.1 189.1 190.0 175.2 134.5 98.7 79.7 

1978 96.4 96.6 125.9 157.2 174.2 172.5 182.3 175.8 171.0 132.4 84.3 89.6 

1979 99.2 97.2 132.7 148.8 176.7 191.4 187.2 188.2 173.1 135.8 93.3 79.4 

1980 84.3 86.2 122.5 143.4 177.9 180.3 187.6 183.8 175.8 144.8 102.3 81.8 

1981 79.4 87.1 123.7 156.9 176.4 186.6 191.0 184.5 177.6 139.2 94.2 90.8 

1982 91.8 86.5 118.7 151.5 175.2 182.7 186.6 187.2 178.8 145.1 96.9 79.4 

1983 77.8 80.4 117.2 150.3 179.8 185.1 190.0 183.8 178.8 128.7 101.7 86.8 

1984 87.1 93.2 128.3 152.7 195.0 183.0 184.5 181.0 182.4 137.0 101.1 84.3 

1985 90.8 93.5 126.5 158.1 193.1 195.6 188.8 181.4 173.4 130.2 101.4 86.2 
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Year 
Months 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

1986 90.2 98.6 126.2 156.0 173.9 196.2 193.1 186.9 184.2 134.5 94.5 81.2 

1987 92.4 96.6 114.4 147.6 182.6 186.0 188.8 187.2 179.4 132.4 96.9 87.4 

1988 86.5 87.4 124.9 147.6 182.6 198.3 197.5 188.2 181.5 132.4 91.2 80.3 

1989 79.7 87.1 127.1 162.9 184.5 187.2 187.6 182.0 185.4 131.8 97.2 85.9 

1990 85.3 89.3 120.9 153.0 175.8 188.7 191.6 180.7 176.1 138.0 106.5 90.5 

1991 85.9 89.6 130.8 156.0 183.2 189.6 185.7 181.4 173.4 139.8 96.6 74.1 

1992 81.8 80.4 119.7 147.9 170.5 192.9 186.9 182.6 173.1 143.2 100.8 79.7 

1993 87.7 84.3 115.6 157.8 174.5 189.0 191.9 183.5 184.5 144.2 102.3 89.6 

1994 89.9 92.7 119.7 166.8 186.9 181.5 193.1 188.2 185.4 145.4 96.0 80.0 

1995 87.7 90.7 127.7 142.5 175.5 203.4 200.6 189.4 189.3 135.2 93.6 86.2 

1996 89.6 94.4 124.9 144.3 183.2 183.6 188.8 184.1 194.7 133.9 98.4 89.6 

1997 92.4 89.9 119.7 142.5 178.3 192.3 197.8 184.1 176.4 136.4 99.6 86.2 

1998 89.3 91.6 119.4 159.6 182.9 185.7 192.5 194.7 189.6 141.4 99.9 82.2 

1999 89.3 90.2 126.5 151.8 185.4 190.8 195.3 188.8 183.6 142.3 103.5 88.4 

2000 81.8 88.2 123.4 159.6 180.4 186.3 193.4 187.9 180.0 134.9 103.5 89.9 

2001 92.7 94.1 137.0 156.3 184.8 183.3 193.1 191.9 191.4 138.0 101.4 83.4 

2002 82.8 92.4 126.8 153.9 180.4 183.0 205.2 191.9 194.7 141.1 102.6 87.7 

2003 98.6 86.5 114.7 145.5 187.6 190.2 200.0 191.9 184.5 144.8 103.5 86.8 

2004 85.9 92.1 128.3 151.5 181.4 187.8 199.3 186.3 181.2 140.4 103.5 85.3 

2005 89.9 88.2 129.3 147.9 181.0 183.6 190.3 187.6 186.6 137.0 100.5 84.9 
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Year 
Months 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

2006 85.6 92.7 130.2 155.7 178.9 188.7 194.4 191.9 186.0 138.3 94.8 84.3 

2007 88.0 91.0 130.8 143.1 183.5 189.0 195.6 188.5 180.6 141.1 104.1 87.1 

2008 86.8 86.8 143.5 162.9 186.9 197.4 196.2 189.1 189.0 138.3 102.9 88.4 

2009 95.5 96.3 124.9 148.5 174.8 193.8 195.0 185.7 183.6 146.0 99.0 90.5 

2010 96.1 109.8 136.7 156.3 187.2 191.7 193.4 190.3 190.2 144.8 108.3 92.7 

Table (4) Forecasted monthly evapotranspiration of the future climate period            (2011 - 2030) 

 (    2030-2010خلال انفررج انمسرقثهيح )  –( اانرنثأ تانمرىسط انشهري نمعذل انثخر نرح  4جذول )

Future 

Period 

(year) 

Months 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Adjusted Forecast 

2011 89.6 93.2 127.1 151.5 185.7 190.8 197.5 191.0 190.5 140.1 103.2 89.6 

2012 87.7 94.9 127.4 155.1 184.5 188.1 196.9 191.6 193.5 141.7 103.8 88.0 

2013 89.6 93.5 127.4 151.5 186.3 190.8 197.8 191.6 192.0 140.7 103.5 89.9 

2014 87.7 95.5 127.4 155.1 184.8 188.1 197.2 192.2 194.7 142.0 104.4 88.4 

2015 89.6 94.1 127.4 151.5 186.9 190.8 198.4 192.2 193.2 140.7 104.4 90.2 

2016 87.7 95.8 128.0 155.1 185.4 188.4 197.8 193.1 196.2 142.0 104.7 89.0 

2017 89.6 94.4 127.4 151.5 187.6 190.5 198.7 192.8 194.4 141.1 105.0 90.5 

2018 87.7 96.3 128.0 155.4 186.0 188.1 198.4 193.8 197.4 142.6 105.3 89.6 

2019 89.6 94.6 128.0 152.1 188.2 190.5 199.3 193.4 195.6 141.1 105.3 91.5 
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Future 

Period 

(year) 

Months 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Adjusted Forecast 

2020 87.7 96.6 128.0 155.4 186.6 188.4 199.0 194.4 198.6 142.6 105.9 89.9 

2021 89.6 95.2 128.0 152.1 188.5 190.5 200.0 194.1 196.8 141.7 105.6 91.8 

2022 87.7 96.9 128.0 156.0 187.2 187.8 199.6 194.7 199.8 143.2 106.2 90.5 

2023 89.6 95.5 128.0 152.4 188.8 190.5 200.6 194.4 198.0 141.7 106.5 92.1 

2024 87.7 97.4 128.3 156.0 187.9 187.8 200.3 195.3 201.0 143.2 107.1 90.8 

2025 89.9 95.8 128.0 152.4 189.4 190.5 201.2 195.0 199.2 142.3 106.8 92.7 

2026 87.7 97.7 128.7 156.0 188.2 188.1 200.6 195.9 202.2 143.5 107.4 91.1 

2027 89.9 96.3 128.7 152.4 190.0 190.5 201.8 196.2 200.7 142.3 107.1 93.0 

2028 87.7 98.0 128.7 156.0 188.8 188.1 200.9 196.5 203.7 143.8 107.7 91.5 

2029 89.9 96.6 128.7 152.4 190.3 190.8 202.4 196.5 201.9 142.9 108.0 93.3 

2030 88.0 98.6 129.0 156.3 188.8 188.1 201.5 197.2 204.9 144.2 108.3 92.1 

 حساب معذلاخ سقىط الأمطار انمسرقثهيح ) خلال فررج نمى انقمح (  .3

o  (5عذٔل )  –(  2010 – 1973)َذخم نهجشَبيظ الأؽصبئٗ يؼذل سمٕغ الأيطبس خلال انفزشح انًبظيخ 

o يٍ الأرغبِ انؼبو  نًؼذلاد  سمٕغ الأيطبس يزى رؾذيذ َٕع انًسهسخ انضيُيخ انًُبست 

o  (6عذٔل )  –(   2030-2010) انًُبست ، رؾست يؼذلاد سمٕغ الأيطبس انًسزمجهيخ   ثبسزخذاو َٕع انًسهسخ انضيُيخ 

 ) انرً ذمر خلال قطاع انررتح (  انمسرقثهيح ER   ذحسة كميح الأمطار انفعهيح  .1
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Table (5) Time series data of monthly precipitate rate (mm/month) of the baseline climate period (1973 -2010) 

 (  2010 – 1773خلال انفررج انمناخيح انمرجعيح انماضيح ) –( انسهسح انسمنيح نمرىسط انشهري نمعذل سقىط الأمطار 5جذول )

Year 
Months 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

1973 17.7 0.3 19.3 0.0 0.6 0.0 0.0 0.0 0.0 1.6 58.1 6.3 

1974 102.4 21.7 19.9 9.6 0.0 0.0 0.0 0.0 2.2 0.0 7.4 42.9 

1975 6.7 15.5 3.3 2.0 0.1 0.0 0.0 0.0 0.0 0.0 4.6 26.6 

1976 28.0 18.9 7.4 2.9 8.5 0.0 0.0 0.0 30.5 5.5 5.1 0.6 

1977 5.4 3.5 25.2 5.4 2.7 0.0 0.0 0.0 0.2 8.4 7.7 121.8 

1978 58.0 0.5 25.7 3.2 0.0 0.0 0.0 0.0 2.8 2.2 38.9 7.5 

1979 0.7 4.8 13.0 0.0 0.3 0.0 0.0 0.0 0.0 32.5 27.6 53.4 

1980 10.4 49.1 6.2 16.2 0.0 0.0 0.0 0.0 0.2 0.0 0.0 31.7 

1981 40.0 21.9 1.5 0.6 0.0 0.0 0.0 0.0 0.0 0.3 18.4 0.0 

1982 4.1 48.8 13.0 0.3 1.0 0.0 0.0 0.0 7.1 0.0 7.1 23.4 

1983 112.3 26.4 6.1 0.0 0.0 0.0 0.0 0.0 0.0 0.5 6.9 15.2 

1984 2.0 5.6 2.5 0.8 0.0 0.0 0.0 0.0 0.0 0.0 6.1 27.4 

1985 14.5 43.9 5.8 4.1 0.5 0.0 0.0 0.0 0.0 6.1 3.1 6.4 

1986 1.8 12.5 11.2 0.0 92.5 0.0 0.0 0.0 2.3 0.5 28.5 31.0 

1987 11.7 8.9 14.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.6 1.0 

1988 21.1 37.1 11.2 2.3 0.0 0.0 0.0 0.0 0.0 54.9 16.0 40.9 

1989 65.0 22.1 10.2 0.0 0.0 0.0 0.0 0.0 0.0 136.2 14.7 8.9 
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Year 
Months 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

1990 37.6 32.3 9.1 1.0 1.3 0.0 0.0 0.0 0.0 0.3 13.5 30.0 

1991 27.2 12.5 7.1 1.5 2.3 0.0 0.0 0.0 0.0 0.0 29.7 47.5 

1992 56.1 50.6 1.5 57.9 0.5 0.0 0.0 0.0 0.0 0.0 18.5 74.9 

1993 4.8 64.5 1.3 0.0 1.0 0.0 0.0 0.0 0.0 0.5 27.7 27.7 

1994 100.6 5.6 101.1 37.8 0.3 0.0 0.0 0.0 0.0 0.0 92.0 64.5 

1995 0.0 36.3 8.6 10.2 4.1 0.0 0.0 0.0 0.0 21.6 19.3 0.0 

1996 42.4 4.3 13.5 11.2 0.0 0.0 0.0 0.0 0.0 23.1 18.0 6.9 

1997 26.4 17.3 17.5 3.8 0.5 0.0 0.0 0.0 5.3 39.9 12.2 13.2 

1998 14.2 40.4 23.1 1.0 7.1 0.0 0.0 0.0 0.0 1.3 21.6 40.1 

1999 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.8 16.0 8.6 

2000 60.2 13.7 8.9 1.3 0.0 0.0 0.0 0.0 14.7 13.0 26.9 54.6 

2001 19.1 14.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 13.2 23.1 28.2 

2002 58.7 7.6 0.0 11.2 0.0 0.0 0.0 0.0 0.0 69.8 2.3 30.7 

2003 12.7 46.2 29.2 0.0 0.0 0.0 0.0 0.0 0.0 0.5 14.7 57.2 

2004 33.8 20.3 2.0 3.6 0.0 0.0 0.0 0.0 0.0 0.0 11.9 22.4 

2005 40.4 13.5 5.6 4.8 0.0 0.0 0.0 0.0 0.0 5.1 0.3 33.8 

2006 51.8 11.4 3.6 0.0 0.8 0.0 0.0 0.0 0.0 1.3 16.8 29.0 

2007 21.3 15.2 8.6 2.0 4.1 0.0 0.0 0.0 1.0 0.0 8.1 202.7 

2008 69.1 29.2 7.1 2.0 1.3 0.0 0.0 0.0 0.0 13.2 0.3 15.0 
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Year 
Months 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

2009 2.0 40.2 17.5 0.3 0.0 0.0 0.0 0.0 0.0 6.9 30.0 12.7 

2010 6.1 9.9 1.0 0.0 52.1 0.0 0.0 0.0 0.0 5.3 0.0 12.7 

Table (2) Forecasted precipitation rate of future climate period   (2011 - 2030) 

 (   2030-2010)خلال انفررج انمسرقثهيح  –( اانرنثأ تانمرىسط انشهري نمعذل سقىط الأمطار 6جذول )

Future 

Period 

(year) 

Months 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Adjusted Forecast 

2011 20.11 22.55 11.91 5.21 6.66 0.00 0.00 0.00 0.27 12.71 14.99 34.52 

2012 37.57 28.55 12.02 6.30 6.71 0.00 0.00 0.00 0.78 10.99 15.24 64.36 

2013 19.87 22.93 11.95 5.29 6.85 0.00 0.00 0.00 0.18 12.54 14.78 35.38 

2014 37.34 29.02 12.06 6.38 6.91 0.00 0.00 0.00 0.69 10.81 15.03 65.95 

2015 19.64 23.31 11.99 5.37 7.04 0.00 0.00 0.00 0.09 12.36 14.57 36.25 

2016 37.10 29.49 12.10 6.46 7.10 0.00 0.00 0.00 0.60 10.64 14.81 67.54 

2017 19.40 23.69 12.03 5.45 7.24 0.00 0.00 0.00 0.00 12.19 14.36 37.11 

2018 36.86 29.97 12.14 6.54 7.29 0.00 0.00 0.00 0.51 10.47 14.60 69.14 

2019 19.16 24.06 12.07 5.53 7.43 0.00 0.00 0.00 0.00 12.02 14.15 37.98 

2020 36.63 30.44 12.18 6.62 7.48 0.00 0.00 0.00 0.42 10.30 14.39 70.73 

2021 18.93 24.44 12.11 5.61 7.62 0.00 0.00 0.00 0.00 11.85 13.94 38.84 

2022 36.39 30.91 12.22 6.70 7.67 0.00 0.00 0.00 0.33 10.12 14.17 72.32 
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Future 

Period 

(year) 

Months 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

2023 18.69 24.82 12.15 5.69 7.81 0.00 0.00 0.00 0.00 11.67 13.73 39.71 

2024 36.15 31.39 12.27 6.78 7.86 0.00 0.00 0.00 0.24 9.95 13.96 73.92 

2025 18.45 25.19 12.19 5.77 8.00 0.00 0.00 0.00 0.00 11.50 13.52 40.57 

2026 35.92 31.86 12.31 6.86 8.05 0.00 0.00 0.00 0.14 9.78 13.74 75.51 

2027 18.22 25.57 12.23 5.85 8.19 0.00 0.00 0.00 0.00 11.33 13.31 41.44 

2028 35.68 32.33 12.35 6.94 8.24 0.00 0.00 0.00 0.05 9.61 13.53 77.11 

2029 17.98 25.95 12.27 5.93 8.38 0.00 0.00 0.00 0.00 11.16 13.10 42.30 

2030 35.44 32.81 12.39 7.02 8.43 0.00 0.00 0.00 0.00 9.43 13.31 78.70 

ٔ يؼذل انجخش انًسزمجهٗ ، يًب يزيؼ نهجشَبيظ          الأٌ نذيُب يؼبيم انًؾصٕل  :(WCR) حساب الأحرياجاخ انمائيح انمسرقثهيح نهقمح .2

 ( 7-)عذٔل  ؽسبة الأؽزيبعبد انًبئيخ انًسزمجهيخ نهمًؼ 

 ذقذير انعجس انمائً انمسرقثهً  ) نحانح زراعح انقمح ... تانساحم انشمانً (  .3

=  ............... و ER -    (WCR)انًبئٗ انًسزمجهٗ  =  انؼغض
3
 (7-)عذٔل   

 

 (7-)عذٔل  تذلانح معامم أزمح انمياه نمحصىل انقمح  ذصنيف انعجس انمائً انمسرقثهً  : .4

water wheat crisis index ( WWCI)  
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Table (7) Forecasted water requirements and yield of wheat                                                

(under optimal and rainy irrigation) 

                              ( الأحرياجاخ انمائيح نمحصىل انقمح ومقذار انمحصىل 7جذول )                         

 ذحد ظروف انري انمثهً و انري انمطري  

Future 

Period 

(year) 

WR 

mm 

Eff. rain 

mm 

Wheat Yield 

Ton grain /ha 

Under  
WWCI 

Water Crisis 

Categories 

WOI WIC 

2011 249.9 92.40 8.84 1.02 8.67 Crisis 

2012 219.1 140.5 8.85 2.82 3.14 Low Problem 

2013 250.2 93.40 8.88 0.72 12.33 Disaster 

2014 219.6 142.00 8.90 2.82 3.16 Low Problem 

2015 250.6 94.30 8.93 0.79 11.31 Disaster 

2016 220.1 143.10 8.95 2.90 3.09 Low Problem 

2017 250.7 95.10 8.98 0.80 11.23 Disaster 

2018 220.5 145.0 8.80 3.03 2.90 Low Problem 

2019 251.2 95.90 8.84 0.73 12.11 Disaster 

2020 221.1 146.30 8.86 3.08 2.88 Low Problem 

2021 251.7 96.70 9.06 0.87 10.41 Disaster 

2022 221.5 147.80 9.07 3.45 2.63 Low Problem 

2023 247.6 97.70 9.09 0.89 10.21 Disaster 

2024 222.0 149.40 9.11 3.52 2.59 Low Problem 

2025 248.1 98.60 9.15 0.90 10.17 Disaster 

2026 222.4 150.70 9.15 3.58 2.56 Low Problem 

2027 248.5 99.30 9.18 0.92 9.98 Crisis 

2028 222.5 152.10 9.20 3.49 2.64 Low Problem 

2029 248.5 100.20 9.01 0.93 9.69 Crisis 

2030 222.8 153.50 9.02 3.56 2.53 
Moderate 

Problem 

o   الأؽزيبعبد انًبئيخ نًؾصٕل انمًؼWR     ) يى ( 

o  انًطش انغؼبلEff. Rain   ) يى ( 

o  يمذاس يؾصٕل انمًؼWOI  رؾذ ظشٔف انشٖ انًضبنٗ ) انزٖ يٕفش عًيغ

 الأؽزيبعبد انًبئيخ (

o  يمذاس يؾصٕل انمًؼWIC  ٍرؾذ ظشٔف انشٖ انًطشٖ ) انزٖ يٕفش عضء ي

 الأؽزيبعبد انًبئيخ (

o نًيبِ نًؾصٕل انمًؼ يؼبيم أصيخ اWWCI : water wheat crisis index 

o  انًشرجخ انزصُفيخ نلأصيخ انًبئيخWater Crisis Categories 
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Water Crisis and Water Requirements of Wheat Cultivated 

at The Northern West Coast (Egypt ) 

Abstract 

This study links climate changes to the future water 

requirements of  rainfall cultivated – wheat crop  at Northern West 

Coast (Egypt). The North Western Coastal Region (NWCR) of Egypt 

is one of the most promising areas for agricultural development. It 

extends from Alexandria in the east to Sallum in the west with about 

500 km width and about 40 km depth, between longitude 29º 50’ 00’’ 

and 25º 10’ 00 E and latitude 30º 50’ 00’’ and 31º 10’ 00’’ N.  

The adaptation strategies, for water requirements of sustainable 

rainfall agriculture on (NWCR) region, requires the forecasting of the 

agroclimate changes that are  expected to intensify the existing risks 

of  the current water scarcity. Monthly precipitation and temperature 

rates (Mersa Matruh, Egypt, Weather Station, 2011) were used to 

calculate the potential evapotranspiration rates (ETo). These 

agroclimatic data represented the baseline climate period (1973 -2010) 

to forecast (ETo) and water requirements of wheat that may be 

cultivated of , through the future period (2011 -2030) , at the Northern 

West Coast (Egypt) . The agroclimatic data are usually sever from 

seasonal variations that are termed, from the view of times series 

concept, as seasonal effects. So, they were arranged as stock series to 

remove partially the seasonal effects.  

The results of the times series analysis showed that the 

forecasted precipitation rate, of future period, had a general mean of 

(13.46 mm/month) . December months are characterized by maximum 

value (78.70 mm/month at 2030), while months of July June and 

August have not precipitation. In addition, the obtained results 

indicated that the forecasted evapotranspiration rate, of the future 

period, that had averaged value of (147.7 mm/month) . The highest 

values of evapotranspiration rate are September months, with maximal 

value (204.9 mm/month) in 2030. On contrary, months of January are 

characterized by the lowest evapotranspiration rate month, with 

minimal value (87.7 mm/month) that will dominate through various 

years; 2012, 2014, 2016,2018, 2020 , 2022, 2024, 2026 and 2028 . 

The forecasted values of (ETo) and well known crops factor (Kc) 

enabled to calculate the net irrigation water requirements of wheat, 
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that may be cultivated through the future period    ( 2011-2030) at the 

studied .  

In addition, the results showed that the minimal wheat water 

requirement and effective rain were 219and 92.40 for the years of 

2012 and 2011 , respectively. It was forecasted  that wheat crop will  

need 250.7 mm  /season , as maximal net irrigation requirement , to be 

cultivated ( in 2017 ) at the studied region .Then ,the forecasted  

precipitation rates (P) , and net water requirements (NWR) enabled to 

assess the effective rain and water wheat crises index (WCR) . This 

study formulated a conventional water wheat crisis index (WWCI) 

that relies the wheat yields, at certain region, under optimal (WOI )  

and rainy cultivation  (WRC) , respectively :  

WWCI = (WOI ) / (WRC) 

Four water crisis categories were assigned to (WWCI); disaster , crisis  

, moderate and low problem for (WWCI) values more than 10, (7.5 -

10 ) , (5-7.5 ) and less 5, respectively .The values of (WWCI) 

predicated that the  (NWCR) will face wheat water disaster  at the 

years of  2013 , 2015, 2017, 2019 and 2021, wheat water  crisis  at the 

years of 2011, 2023,2025 , 2027  and 2029. Wheat water- moderate 

problem may only occur at the year of 2030. Wheat water- low 

problem is expected through the years of 2012 , 2014 ,2016 ,2018 

,2020, 2022 ,2024 ,2026 and 2028 .  

These results aim to assist stakeholders as they take up the 

adaptation challenge and develop measures to reduce the economic 

and environmental vulnerability of this sector of Egypt. 

Keywords : climate changes , adaptation , water scarcity, time series , 

net water requirements  ,wheat yield , and water wheat crisis index 

 


