
  يؽ انزغيشاد انًُبخيخ ثٕصاسح انًٕاسد انًبئيخ ٔانشٖ فٗ يصش لهىإداسح يخبطش انزغيشاد انًُبخيخ  فٗ يصش  يهخص الإعزشاريغيخ انًمزشؽخ نهزأ

 2013 يبسط  - يؾًذ يؾًذ َٕس انذيٍ . د.أ     0

وسارج انمىارد انمائيح وانزي

Climate Change Risk Management in Egypt 

 إدارج مخاطز انتغيزاخ انمىاخيح فً مصز

 مع انتغيزاخ انمىاخيحقهممهخص الإستزاتيجيح انمقتزدح نهتأ

 تىسارج انمىارد انمائيح وانزي فً مصز

 تم الإعذاد 

نمكتة انيىوسكى تانقاهزج   

مذمذ مذمذ وىر انذيه/ د .أ  

2013  –يُبيش   



  يؽ انزغيشاد انًُبخيخ ثٕصاسح انًٕاسد انًبئيخ ٔانشٖ فٗ يصش لهىإداسح يخبطش انزغيشاد انًُبخيخ  فٗ يصش                                                        يهخص الإعزشاريغيخ انًمزشؽخ نهزأ

  2013 يبسط  - يؾًذ يؾًذ َٕس انذيٍ  . د.أ                                                                                                                                                                                       1

 عذٔل انًؾزٕيبد 

 

 انصفؾخ انًٕظٕؼ و

  2 

1 4 

11 5 

12 6 

13 6 

2  : 10 

21 11 

2211 

2-3 12 

2413 

2418 

2419 

2420 

2522 

2624 

26124 

26225 

339 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  يؽ انزغيشاد انًُبخيخ ثٕصاسح انًٕاسد انًبئيخ ٔانشٖ فٗ يصش لهىإداسح يخبطش انزغيشاد انًُبخيخ  فٗ يصش                                                        يهخص الإعزشاريغيخ انًمزشؽخ نهزأ

  2013 يبسط  - يؾًذ يؾًذ َٕس انذيٍ  . د.أ                                                                                                                                                                                       2

 

2025205020752100

2050180



  يؽ انزغيشاد انًُبخيخ ثٕصاسح انًٕاسد انًبئيخ ٔانشٖ فٗ يصش لهىإداسح يخبطش انزغيشاد انًُبخيخ  فٗ يصش                                                        يهخص الإعزشاريغيخ انًمزشؽخ نهزأ

  2013 يبسط  - يؾًذ يؾًذ َٕس انذيٍ  . د.أ                                                                                                                                                                                       3

3



  يؽ انزغيشاد انًُبخيخ ثٕصاسح انًٕاسد انًبئيخ ٔانشٖ فٗ يصش لهىإداسح يخبطش انزغيشاد انًُبخيخ  فٗ يصش  يهخص الإعزشاريغيخ انًمزشؽخ نهزأ

 2013 يبسط  - يؾًذ يؾًذ َٕس انذيٍ . د.أ     4

1- 

201283

52025205020752100

2104146191237

11

1720

25

19612000

0 34100 31

10

11

200

2

0 76

74

12



  يؽ انزغيشاد انًُبخيخ ثٕصاسح انًٕاسد انًبئيخ ٔانشٖ فٗ يصش لهىإداسح يخبطش انزغيشاد انًُبخيخ  فٗ يصش                                                        يهخص الإعزشاريغيخ انًمزشؽخ نهزأ

  2013 يبسط  - يؾًذ يؾًذ َٕس انذيٍ  . د.أ                                                                                                                                                                                       5

1722

1610

1531

1485

1522

1457

1417

1266

فٗ انًُبطك الالبنيى  انضًبَيخ ثًصش( يٕو/يى )َزؼ انًشعؿٗ - يزٕعط انجخش (  2-1 ) شكم 

19732002

45501973198269

19932003

11

6500

3507002050

1803
2

75

1200

1400

3480

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

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

North Delta Middel Delta West Delta East Delta

South Delta Middel Egypt North of upper Egypt South of upper Egypt



  يؽ انزغيشاد انًُبخيخ ثٕصاسح انًٕاسد انًبئيخ ٔانشٖ فٗ يصش لهىإداسح يخبطش انزغيشاد انًُبخيخ  فٗ يصش                                                        يهخص الإعزشاريغيخ انًمزشؽخ نهزأ

  2013 يبسط  - يؾًذ يؾًذ َٕس انذيٍ  . د.أ                                                                                                                                                                                       6

84
3

1959

55 5
3

18 5
3

 

 

74
3

2015

8

 

 

 

12

13

13

 

13

 

13

9555 50
3

1959

700
3

3503



  يؽ انزغيشاد انًُبخيخ ثٕصاسح انًٕاسد انًبئيخ ٔانشٖ فٗ يصش لهىإداسح يخبطش انزغيشاد انًُبخيخ  فٗ يصش                                                        يهخص الإعزشاريغيخ انًمزشؽخ نهزأ

  2013 يبسط  - يؾًذ يؾًذ َٕس انذيٍ  . د.أ                                                                                                                                                                                       7

2050112010

2050

1120102050

80

15

2

1,30
3

0 20

80

1

2

34

5

Volume Consumption
(billion m3/year) (billion m3/year) (billion m3/year) %

Drinking (Fresh W only) 1.80 9.00 15%

Nile (HAD) 55.50 Industry 1.40 2.00 2%

Deep Groundwater 2.00 Agriculture 40.40 67.00 83%

Rainfall  & Flash Floods 1.30 Drainage to Sea 12.20

Desalination 0.20 Evap. losses 3.00 3.00 4%

TOTAL Supply conventional 59.00 Env. Balance 0.20 0.20

TOTAL Consumption 59.00

Shallow Groundwater (Delta) 6.20

Re-Use of Ag. Drainage Water 16.00

TOTAL Supply non-conventional 22.20

TOTAL Water Supply 81.20 81.20

Water Supply Demand by Sector

Conventional Water Sources

Unconventional Sources 

TOTAL Water Usage or Allocation

Usage or Allocation
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 2025 2050 2075 2100 

Estimated % change in Nile Flows Drying Scenario -6% -15% -20% -31% 

Estimated % change in Nile Flows Wetting Scenario +10% +21% +24% +27 

Water Cuts due to Upstream  Dams       (billion m3/yr) 5 8 10.50 13 
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year 2010 2025 2050 2075 2100 

Population                                                   (million) 79 104 146 191 237 

Mean air Temperature  increase                          (°C)  1.0 1.7 2.5 3.5 

ETo and Irrigation Water Requirements                   % -- 2% 4.5% 8 % 12% 

Municipal Water                                (million m3/yr) 9.0 9.6 12.55 14.75 17.2 

Industrial Water                                 (million m3/yr) 2.0 2.20 3.4 4.0 4.9 

2Pn=P1(1+Ka(Tn-T1
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Predicted Temperature & Sea Level Rise for Years 2025, 2050, 2075 and 2100 (
o
C) 
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Temperature           (
o
C) 0.9 1.3 1.8 1.8 

SLR West Delta     (cm) 7.0 16.0 27.0 28.0 

SLR Middle Delta  (cm) 8.75 29.50 32.25 35.00 

SLR East Delta       (cm) 18.12 39.50 64.30 72.50 

S
ce

n
ar

io
 

A
1

F
I

 

Temperature (
o
C) 1.2 2.2 3.2 4.0 

SLR West Delta     (cm) 13.0 34.0 55.0 72.0 

SLR Middle Delta  (cm) 14.75 37.50 60.30 79.0 

SLR East Delta       (cm) 27.90 68.80 109.60 144.00 

 

24A1FI 

24A1FI

Year

Region W. M. E. W. M. E. W. M. E. W. M. E.

SLR                           (cm) 13.0 14.8 27.9 34.0 37.5 68.8 55.0 60.3 109.6 72.0 79.0 144.0

Affected Area            (km2) 29.7 63.7 59.5 38.7 140.7 76.9 80.1 284.0 85.7 104.5 565.8 91.0

% of the Nile Delta Area 0.12% 0.25% 0.24% 0.16% 0.56% 0.31% 0.32% 1.14% 0.34% 0.42% 2.26% 0.36%

Total  Affected Area  (km2)

% of the Nile Delta Area

W: West Delta (Alex.) M: Middle Delta (AL-Burullus) E: East Delta (Port Said)

449.80

1.80%

761.30

3.04%

152.85

0.61%

256.29

1.03%

2025 2050 2075 2100
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(3يهيبس و) انُمص فٗ انزصشفبد َزيغخ صيبدح انغؾت ثبلأيبو  0.0 3.0- 5.0- 8.0- 10.5- 13.0-   

 
(يهيٌٕ)ؾذد عكبٌ يصش انزمذيشٖ   80 86 104 146 191 237   

 
(3يهيبس و)َغجخ انُمص فٗ انزصشفبد ثبنُيم ؾُذ أعٕاٌ َزيغخ انزغيشاد انًُبخيخ   - - % 6- % 15- 20%- % 31-   

(3يهيبس و)َغجخ انضيبدح فٗ انزصشفبد ثبنُيم ؾُذ أعٕاٌ َزيغخ انزغيشاد انًُبخيخ   - - % 10 21% 24% % 27 . 

َزؼ-َغجخ انزغيش فٗ انجخش   1.1% 2% 4.5% % 8 12%  
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2025 Water Budget under -ve Nile Flow & estimated  Population  =  104.3 millions

Upstraem Abstractions = -5.00 Bil.m3  & CC impact on the Nile flow is -6%

Volume Consumption Usage/Allocation

(billion m3/year) (billion m3/year) (billion m3/year)

Drinking (Fresh W only) 2.20 9.50

Nile (HAD) 47.47 Industry 1.62 2.11

Deep Groundwater 2.30 Agriculture (Adjusted) 35.35 57.26

Rainfall  & Flash Floods 1.45 Drainage to Sea 10.30

Desalination 0.95 Evap. losses 2.80 2.80

Others (Upper Nile Projects) 0.50 Env. Balance 0.40 0.40

TOTAL Supply 52.67 TOTAL Consumption 52.67

Shallow Groundwater (Delta) 5.50

Re-Use of Ag. Drainage Water 13.50

Re-Use of Treated  W Water 0.40

TOTAL 19.40

TOTAL Water Available 72.07 72.07

Water Supply Demand by Sector

Conventional Water Sources

Unconventional Sources

TOTAL Water Usage or Allocation
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 2050 Water Budget under -ve Nile Flow &  est. Population  =  145.8 millions
Upstraem Abstractions = -8.00 Bil.m3  & CC impact on the Nile flow is  -15%

Volume Consumption Usage/Allocation
(billion m3/year) (billion m3/year) (billion m3/year)

Drinking (Fresh W only) 3.30 12.50

Nile (HAD) 40.38 Industry 2.43 3.33

Deep Groundwater 3.40 Agriculture (Adjusted) 32.05 49.75

Rainfall  & Flash Floods 1.70 Drainage to Sea 9.10

Desalination 2.70 Evap. losses 2.70 2.70

Others (Upper Nile Projects) 2.00 Env. Balance 0.60 0.60

TOTAL Supply 50.18 TOTAL Consumption 50.18

Shallow Groundwater (Delta) 5.00

Re-Use of Ag. Drainage Water 10.30

Re-UseTreated W Water 1.50

Others (e.g. Sea water Agr) 1.90

TOTAL 18.70

TOTAL Water Available 68.88 68.88

Water Supply Demand by Sector

Conventional Water Sources

Unconventional Sources

TOTAL Water Usage or Allocation

 

 

262025

2025 Water Budget under +ve  Nile Flow & estimated  Population =  104.3 millions

Upstraem Abstractions = -5.00 Bil.m3  & CC impact on the Nile flow is + 10%

Volume Consumption Usage/Allocation

(billion m3/year) (billion m3/year) (billion m3/year)

Drinking (Fresh W only) 2.40 9.70

Nile (HAD) 55.55 Industry 1.75 2.30

Deep Groundwater 2.00 Agriculture (Adjusted) 41.58 66.50

Rainfall  & Flash Floods 1.30 Drainage to Sea 10.47

Desalination 0.40 Evap. losses 2.90 2.90

Others (Upper Nile Projects) 0.00 Env. Balance 0.15 0.15

TOTAL Supply 59.25 TOTAL Consumption 59.25

Shallow Groundwater (Delta) 6.30

Re-Use of Ag. Drainage Water 16.00

Re-Use of Treated  W Water 0.00

TOTAL 22.30

TOTAL Water Available 81.55 81.55

Unconventional Sources 

TOTAL Water Usage or Allocation

Water Supply Demand by Sector

Conventional Water Sources
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2050 Water Budget under +ve Nile Flow & estimated Population  =  145.8 millions
Upstraem Abstractions = -8.00 Bil.m3  & CC impact on the Nile flow is + 21%

Volume Consumption Usage/Allocation
(billion m3/year) (billion m3/year) (billion m3/year)

Drinking (Fresh W only) 3.30 12.60

Nile (HAD) 57.48 Industry 2.40 3.50

Deep Groundwater 2.20 Agriculture (Adjusted) 43.16 67.00

Rainfall  & Flash Floods 1.40 Drainage to Sea 10.04

Desalination 0.60 Evap. losses 2.90 2.90

Others (Upper Nile Projects) 0.75 Env. Balance 0.63 0.63

TOTAL Supply 62.43 TOTAL Consumption 62.43

Shallow Groundwater (Delta) 6.00

Re-Use of Ag. Drainage Water 17.20

Re-UseTreated W Water 0.50

Others (e.g. Sea water Agr) 0.50

TOTAL 24.20

TOTAL Water Available 86.63 86.63

Water Supply Demand by Sector

Conventional Water Sources

Unconventional Sources 

TOTAL Water Usage or Allocation

 2075 Water Budget under -ve Nile Flow &  est. Population  =  191 millions
Upstraem Abstractions = -10.50 Bil.m3  & CC impact on the Nile flow is  -20%

Volume Consumption Usage/Allocation
(billion m3/year) (billion m3/year) (billion m3/year)

Drinking (Fresh W only) 4.25 14.50

Nile (HAD) 36.00 Industry 3.00 4.00

Deep Groundwater 4.50 Agriculture (Adjusted) 31.50 48.10

Rainfall  & Flash Floods 1.75 Drainage to Sea 8.60

Desalination 4.75 Evap. losses 2.55 2.55

Others (Upper Nile Projects) 3.50 Env. Balance 0.60 0.60

TOTAL Supply 50.50 TOTAL Consumption 50.50

Shallow Groundwater (Delta) 4.50

Re-Use of Ag. Drainage Water 9.00

Re-UseTreated W Water 2.25

Others (e.g. Sea water Agr) 3.50

TOTAL 19.25

TOTAL Water Available 69.75 69.75

Unconventional Sources

TOTAL Water Usage or Allocation

Water Supply Demand by Sector

Conventional Water Sources



  يؽ انزغيشاد انًُبخيخ ثٕصاسح انًٕاسد انًبئيخ ٔانشٖ فٗ يصش لهىإداسح يخبطش انزغيشاد انًُبخيخ  فٗ يصش                                                        يهخص الإعزشاريغيخ انًمزشؽخ نهزأ

  2013 يبسط  - يؾًذ يؾًذ َٕس انذيٍ  . د.أ                                                                                                                                                                                       17

282075

 

210023731

27

13

50
3

64
3

72

3
94

3

2050

292100

 2075 Water Budget under +ve Nile Flow &  est. Population  =  191 millions

Upstraem Abstractions = -10.50 Bil.m3  & CC impact on the Nile flow is + 24%

Volume Consumption Usage/Allocation
(billion m3/year) (billion m3/year) (billion m3/year)

Drinking (Fresh W only) 4.41 15.00

Nile (HAD) 55.80 Industry 3.20 4.00

Deep Groundwater 2.50 Agriculture (Adjusted) 41.95 67.70

Rainfall  & Flash Floods 1.50 Drainage to Sea 9.65

Desalination 1.50 Evap. losses 3.00 3.00

Others (Upper Nile Projects) 1.70 Env. Balance 0.80 0.80

TOTAL Supply 63.00 TOTAL Consumption 63.01

Shallow Groundwater (Delta) 5.50

Re-Use of Ag. Drainage Water 17.85

Re-UseTreated W Water 2.00

Others (e.g. Sea water Agr) 2.15

TOTAL 27.50

TOTAL Water Available 90.50 90.50

Conventional Water Sources

Unconventional Sources 

TOTAL Water Usage or Allocation

Water Supply Demand by Sector

 2100 Water Budget under -ve Nile Flow &  est. Population   =  237 millions
Upstraem Abstractions = -13.00 Bil.m3  & CC impact on the Nile flow is  -31%

Volume Consumption Usage/Allocation
(billion m3/year) (billion m3/year) (billion m3/year)

Drinking (Fresh W only) 4.70 16.30

Nile (HAD) 29.33 Industry 3.30 4.70

Deep Groundwater 6.00 Agriculture (Adjusted) 30.80 47.03

Rainfall  & Flash Floods 1.85 Drainage to Sea 7.20

Desalination 6.50 Evap. losses 2.68 2.68

Others (Upper Nile Projects) 6.00 Env. Balance 1.00 1.00

TOTAL Supply 49.68 TOTAL Consumption 49.68

Shallow Groundwater (Delta) 4.10

Re-Use of Ag. Drainage Water 8.68

Re-UseTreated W Water 3.75

Others (e.g. Sea water Agr) 5.50

TOTAL 22.03

TOTAL Water Available 71.71 71.71

Conventional Water Sources

Unconventional Sources

TOTAL Water Usage or Allocation

Water Supply Demand by Sector
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292100

24

انشكم  يٕظؼ أَّ فٗ غم رضايذ عؾت انًيبِ يٍ دٔل أؾبنٗ انُيم عززُبلص انزذفمبد ؾُذ أعٕاٌ فٗ ؽبنخ عيُبسيٕ انغفبف ،  ثيًُب لذ رػم صبثزخ فٗ ؽبنخ  - أ

 ؽيش لذ رؿٕض انضيبدح فٗ ييبِ انفيعبٌ رنك انغؾت الإظبفي–عيُبسيٕ انفيعبٌ 

 2100 Water Budget under +ve Nile Flow &  est. Population   =  237 millions
Upstraem Abstractions = -13.00 Bil.m3  & CC impact on the Nile flow is + 27%

Volume Consumption Usage/Allocation
(billion m3/year) (billion m3/year) (billion m3/year)

Drinking (Fresh W only) 5.30 17.70

Nile (HAD) 53.98 Industry 3.90 5.25

Deep Groundwater 2.75 Agriculture (Adjusted) 40.50 66.65

Rainfall  & Flash Floods 1.60 Drainage to Sea 9.35

Desalination 2.50 Evap. losses 3.21 3.21

Others (Upper Nile Projects) 2.83 Env. Balance 1.40 1.40

TOTAL Supply 63.66 TOTAL Consumption 63.66

Shallow Groundwater (Delta) 5.30

Re-Use of Ag. Drainage Water 18.50

Re-UseTreated W Water 3.00

Others (e.g. Sea water Agr) 3.75

TOTAL 30.55

TOTAL Water Available 94.21 94.21

Water Supply Demand by Sector

Conventional Water Sources

TOTAL Water Usage or Allocation

Unconventional Sources 
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انشكم  يٕظؼ يزُبلص َصيت انفشد يٍ ييبِ انُيم فٗ يصش عٕاء فٗ ؽبنخ عيُبسيٕ انغفبف أٔ انغيُبسيٕ انفيعبٌ -ب

يٕظؼ  إيذاداد انًيبِ انؿزثخ انلاصو رذثيشْب يٍ عًيؽ انًصبدس انؿزثخ انًزبؽخ أخزا فٗ الاؾزجبس رُبلص ييبِ انُيم ثغجت انغؾت الإظبفي انمياي  مؤشزاخ إمذاداخ -  ج

 فٗ ؽبنخ 3 يهيبس و50ٔيزعؼ يٍ رنك أَّ ثبنكبد يًكٍ رضجيذ اعًبنٗ ْزِ انًٕاسد ؾُذ ؽٕانٗ . يٍ دٔل أؾبنٗ انُيم  فٗ ؽبنزٗ عيُبسيٕ انغفبف ٔ انغيُبسيٕ انفيعبٌ

ٔكلاًْب أسلبو يزذَيخ نهغبيخ ٔنٓب رذاؾيبد خطيشح-   فٗ ؽبنخ انفيعبٌ 3 يهيبس و63انغفبف  ٔ 

أخزا فٗ الاؾزجبس رُبلص ييبِ انُيم ثغجت انغذٔد الأصيٕثيخ  فٗ   (ثًب فٗ رنك إؾبدح الاعزخذاو) يٕظؼ ْزا انشكم رمذيشاد لإعًبني نهًيبِ انًًكٍ رذثيشْب يٍ عًيؽ انًصبدس انًزبؽخ -  د

 فٗ ؽبنخ عيُبسيٕ انغفبف، ثيًُب يًكٍ انزذسط فٗ صيبدح 3 يهيبس و70ٔيزعؼ يٍ رنك أَّ ثبنكبد يًكٍ رضجيذ إعًبنٗ ْزِ انًٕاسد ؾُذ ؽٕانٗ . ؽبنزٗ عيُبسيٕ انغفبف ٔ عيُبسيٕ انفيعبٌ

ٔعًيؿٓب أسلبو يزذَيخ نهغبيخ ٔنٓب رذاؾيبد خطيشح  ؾهٗ عًيؽ انمطبؾبد ٔؾهٗ انٕظؽ انجيئٗ ثصفخ ؾبيخ-   ؽبنخ  عيُبسيٕ انفيعبٌ 3 يهيبس و94 إنٗ 72انًزبػ يٍ 

يؤششاد إيذاداد انًيبِ  ( 2-2)انشكم 
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انشكم يٕظؼ رُبيٗ كًيبد انًيبِ انًخصصخ  لاعزخذايبد انششة يؽ رضايذ ؾذد انغكبٌ-    أ

 
 ٔ رُبلص َصيت انفشد يٍ كًيبد انًيبِ انًخصصخ  لاعزخذايبد  انششة ؾهٗ انشغى يٍ صيبدح ْزِ انكًيبد كًب ثبنشكم انغبثك- ة

 
 يًب يؿُٗ –صجبد  َصيت انفشد َغجيب يٍ كًيبد انًيبِ انًغزٓهكخ  نهششة ؾهٗ انشغى يٍ رُبلص ْزا انُصيت  انكًيبد كًب ثبنشكم انغبثك -    ط

 ظشٔسح سفؽ كفبءح اعزخذاو انًيبِ ٔسفؽ انٕؾٗ ٔرششيذ اعزخذايبد انًيبِ
 يؤششاد لطبؼ  ييبِ انششة (3-2)           انشكم 
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فٗ غم رضايذ رُبلص كًيبد انًيبِ ثُٓش انُيم ٔرضايذ اؽزيبعبد ييبِ انششة ، عززُبلص كًيبد انًيبِ انًًكٍ رخصيصٓب نهضساؾخ  - أ

ٔخبصخ فٗ ؽبنخ عيُبسيٕ انغفبف ص يًب عيؤدٖ إنٗ رذاؾيبد خطيشح ؾهٗ إَزبط انغزاء ٔانًيضاٌ انزغبسٖ فٗ يصش ؽيش عُعطش 

 لاعزيشاد انًضيذ يٍ انغهؽ انغزائيخ

 
 –يٕظؼ  انشكم يؤششاد لطبؼ انضساؾخ ٔ انُغجخ انًئٕيخ نكًيبد انًيبِ انًخصصخ نمطبؼ انضساؾخ يٍ إعًبنٗ انًيبِ انًزبؽخ يغزمجلا    - ة

 رُبلص كًيبد انًيبِ ثُٓش انُيم ٔرضايذ اؽزيبعبد ييبِ انششةٔرنك ثغجت  

 ربثؽ يؤششاد لطبؼ انضساؾخ     (4-2)                     انشكم 
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انشكم يٕظؼ انزُبلص انًؾزًم فٗ صيبيبد الأساظي انضساؾيخ فٗ ؽبنخ اعزخذاو انًمُُبد انغبئذح ؽبنيب ؾهٗ أعبط أَٓب رؿطٗ  - أ

 أفعم إَزبعيخ  صساؾيخ

 
 انًضبنيخ انًفزشظخ ؽبنيبً فٗ ؽبنزٗ عيُبسيٕ انغفبف ٔانفيعبٌ ديٕظؼ َغجخ انخفط انًزٕلؽ فٗ انًمُُبد انًبئيخ يمبسَخ ثبنًمُُب - ة

 ؾهٗ انشغى يٍ صيبدح اؽزيبعبد انضساؾخ يٍ انًيبِ ثغجت اسرفبؼ دسعبد انؾشاسح يغزمجلا

 ربثؽ يؤششاد لطبؼ انضساؾخ   (5-2)انشكم                    

25

 
يٕظؼ ْزا  انشكم ٔكًيبد انًيبِ انٕاعت رٕفيشْب يٍ خلال يششٔؾبد انزؿبٌٔ يؽ دٔل أؾبنٗ انُيم يغزمجلا ٔانزٗ رى أخزْب فٗ الاؾزجبس 

 ٔيلاؽع أٌ ْزِ انكًيبد ظئيهخ عذا ثبنُغجخ نكًيبد –خلال افزشاظبد ْزِ انًيضاَيبد انًبئيخ  فٗ ؽبنزٗ عيُبسيٕ انغفبف ٔعيُبسيٕ انفيعبٌ

 ٔنكُُب فعهُب انزؾفع ؾهٗ الآيبل انًؿمٕدح ؾهيٓب آخزيٍ انػشٔف انغيبعيخ انؾبنيخ ٔانٕظؽ –انًيبِ انزٗ يًكٍ اعزمطبثٓب يٍ ؽٕض َٓش انُيم 

  دٔل انؾٕض انًؿمذ انؾبنٗ نهؿلالبد انغبئذح يؽ ْزِ انذٔل ٔانزٗ يغت أٌ رزؾغٍ نصبنؼ عًيؽ
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 يؤششاد انًيبِ الإظبفيخ انًطهٕثخ  (6-2)انشكم                     

 
يٕظؼ ْزا انشكم كًيبد انًيبِ انغٕفيخ انؿًيمخ انًطهٕة  اعزغلانٓب ثبنزضايٍ يؽ رُبلص ييبِ انُيم ٔصيبدح الاؽزيبعبد يؽ يشاؾبح انؾفبظ  - أ

 ٔيلاؽع أَّ فٗ ؽبنخ  عيُبسيٕ انغفبف عُعطش نغؾت كًيبد كجيشح ٔنكُٓب عزػم لشيجخ يٍ انؾذٔد –ؾهٗ اعزذايخ ْزِ انخضاَبد انغٕفيخ 

 الآيُخ

 
- يٕظؼ ْزا انشكم  كًيبد انًيبِ انلاصو رؾهيزٓب يٍ ييبِ انجؾش أٔ انًيبِ انغٕفيخ انًبنؾخ ثبنزضايٍ يؽ رُبلص ييبِ انُيم ٔصيبدح الاؽزيبعبد  - ة

رؾغجب نزٕفش ركُٕنٕعيب ؽذيضخ رًكُُب يٍ  (ٔخبصخ فٗ ؽبنخ عيُبسيٕ انغفبف) ؾبيب  30ٔيلاؽع أٌ نى َزٕعؽ فٗ اعزغلاْب فجم فزشح ؽٕانٗ 

 إربؽخ إَزبط الزصبدٖ يٍ ييبِ انزؾهيخ

 
ًَط كًيبد انًيبِ انغٕفيخ انعؾهخ انًًكٍ ظخٓب يٍ انخضاٌ انغٕفٗ انُيهٗ ثذنزب َٓش انُيم ٔانزٖ يؿزًذ ؾهٗ انًيبِ انًزغشثخ يٍ ييبِ انشٖ -   ط

فٗ عيُبسيٕ ٔكًب يزعؼ يٍ انشكم فًٍ انًزٕلؽ رُبلص ْزا انًصذس يؽ رُبلص ييبِ َٓش انُيم ٔرُبلص انًمُُبد انًزٕلؽ . آٔ انمُٕاد انًبئيخ

 انغفبف ٔعيُبسيٕ انفيعبٌ

 
ٔكًب يزعؼ يٍ انشكم فًٍ انًزٕلؽ رُبلص ييبِ ْزا . انشكم   يٕظؼ ًَط نكًيبد ييبِ  انصشف انضساؾٗ انًؿبد اعزخذايٓب فٗ انشٖ -   د

 ٔاسرفبؼ كفبءح اعزخذاو انًيبِ  ٔخبصخ فٗ  ؽبنخ  عيُبسيٕ انغفبف انًصذس يؽ رُبلص ييبِ َٓش انُيم ٔرُبلص انًمُُبد انًزٕلؽ 

 ربثؽ يؤششاد انًيبِ الإظبفيخ انًطهٕثخ    (7-2)                      انشكم 
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 انصشف انصؾٗ انًؿبنغخ ٔانزٗ عيزضايذ دٔسْب يغزمجلا يؽ رُبلص ييبِ َٓش انُيم ٔصيبدح إَزبط كًيبد ييبِ كًيبدليٕظؼ انشكم ًَط  - أ

 ييبِ انششة

 

ٔيلاؽع ؾذو الاؾزًبد . كًيبد ييبِ انجؾش انًكبفئخ نًب يًكٍ رٕفيشِ يٍ انًصبدس الأخشٖ يٍ خلال إَزبط يؾبصيم غزائيخ يٍ ييبِ انجؾش - ة

 (نيظ يغشد أثؾبس)ؾهٗ ْزا انًصذس لجم فزشح طٕيهخ َزٕلؽ أٌ يصجؼ اعزغلال ْزا انًصذس فيٓب ؾًهيب ٔيًكٍ الاؾزًبد ؾهيّ 

ربثؽ يؤششاد انًيبِ الإظبفيخ انًطهٕثخ (8-2)انشكم                         
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1 (Category)  (I)  (T)
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2  (Scale)  (R) (N)(L) 

3  (Adaptive Capacity)  (L)  (M)  (H) 

4  (Technical Feasibility)  (L) 

 (M) (H)

5  (Economical Cost) 

(L)  (M)  .(H) 

6  (Time Span) (S)   (M(L)  

7 (Reactive or Planned)(R) (P) 

8 (No Regret or Low Regret)LN 

9  Successful)(Possible) 

(Fail) 
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 تصىيف إجزاءاخ انتأقهم ( أ10- 2)  جذول 

Risks  and Consequences 
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Adaptation Measures 

 

 إعشاءاد انزألهى

C
at

eg
o

ry
ؼ

ُٕ
 ان

 

S
ca

le
 ٖ

زٕ
غ

نً
 ا
 

 A
d

ap
ti

v
e 

C
ap

ac
it

y
 

هى
بل
انز

 ٗ
ؾه

ح 
س
مذ

ان
 

 F
ea

si
b

il
it

y
ٖ

ذٔ
غ

 ان
 

P
o

te
n

ti
al

  
C

o
st

 

يخ
بد

ص
لز

لأ
 ا
فخ

كه
انز

 

T
im

e 
S

p
an

ذح
نً

 ا
 

R
es

p
o

n
se

 
 

ثخ
غب

عز
لا

ا
 

R
eg

re
t

و 
ؾذ

ح   
بد

زف
ع

لا
ا

 
S

u
cc

es
s 

C
h

a
n

ce
  

خ
ء
زا

ج
لإ
 ا
ح

جا
و

 

R1. Droughts and water scarcity 

 انجفاف ووذرج انمياي

     
     

R1.a Reduced Water supply 

  َمص يٕاسد انًيبِ

-Development of deep groundwater                            

رًُيخ يٕاسد انًيبِ انغٕفيخ انؿًيمخ    
I L H H H M P N S 

 -Increased Agricultural Drainage water re-use  

 صيبدح   كًيبد إؾبدح اعزخذاو ييبِ انصشف انضساؾٗ
I N H H M S P L P 

 -Construct & encourage Desalination plants   

 رشغيؽ  ٔإَشبء يؾطبد انزؾهيخ
I L M H H S P N S 

 -Resolve conflicts with Nile Basin countries         

 ؽم انُضاؾبد يؽ دٔل ؽٕض انُيم
M R L H M L R N P 

 -Increase regional-level rainfall harvesting    

         صيبدح  ؽصبد ْطٕل الأيطبس الإلهيًيخ 
T R L L L L R N P 

 - Research & applications on Demand 

Management   رطجيك انجؾٕس فٗ إداسح انطهت 
M L L M L M P N S 

 -Local use of Treated Waste Water 

 الاعزخذاو انًؾهٗ نًيبِ انصشف انًؿبنغخ   
I L H H H M P N S 

 -Enhance research to develop new resources             

         رذؾيى  انجؾٕس نزًُيخ انًٕاسد انًبئيخ
T R M M M L P N P 

 -Enhance research on saline & sea water usage  

 رذؾيى انجؾٕس فٗ اعزخذاو ييبِ انًبنؾخ فٗ انضساؾخ
I L M L M M P N S 

 -Reduce evaporation losses from Lake Nasser  

 رمهيم فٕالذ انجخش يٍ ثؾيشح َبصش 
I L M M H M P N S 

 -Reduce water disposal to the Mediterranean 

رمهيم انًُصشف إنٗ انجؾش انًزٕعط   
T N H L L S R L P 

 -Optimize operating rules of the HAD 

 رؿذيم لٕاؾذ انزشغيم ثبنغذ انؿبنٗ
M N H M L S R L S 

 -Regional cooperation & enhance  prediction  tools 

 انزؿبٌٔ الالهيًٗ ٔرؾغيٍ ٔعبئم ٔ أدٔاد انزُجؤ
M R M M L S P N S 

           

R1.b  Conflicts among competing 

users & sectors on scarce resources 

انُضاؾبد ثيٍ يغزخذيٗ انًيبِ ٔانمطبؾبد انًخزهفخ 

 ثغجت َذسح انًصبدس

-Distribute water on Volumetric Basis  

   (ٔنيظ انًُغٕة)رٕصيؽ انًيبِ ؾهٗ أعبط انزصشف أٔ انؾغى   
I N L M H M P N S 

 -Activate Role & Laws WU  Associations  

 يغزخذيٗ انًيبِ رفؿيم انمٕاؾذ ٔانمٕاَيٍ انخبصخ ثشٔاثط
M N M H L M P N S 

 -Issue new Rules and standards for Water Rights  

 إصذاس لٕاؾذ عذيذح ٔيٕاصفبد نؾمٕق انًيبِ
M N M M L M P N S 

 -Efficient Awareness programs ثشايظ فؿبنخ نهزٕؾيخ M N M M L L P N S 
           

R1.c Increased pollution in streams 

 صيبدح انزهٕس فٗ انًغبسٖ انًبئيخ

-Strict Environmental Regulation  لٕاؾذ ثيئيخ صبسيخ 
M N M M L S P N S 

 -Effective Monitoring & treatment systems 

  َػبو فؿبل نهًزبثؿخ ٔ نهًؿبنغخ 
T N M H H M P N S 

 -Efficient Awareness programs (same as above) 

 ثشَبيظ فؿبل نهزٕؾيخ
M N M M L L P N S 

 -Active role of Communities and participation ] 

 دٔس فؿبل نهًشبسكخ انًغزًؿيخ
M N M H L M P N S 

           

R1.d  Cross cutting issues ثبلٗ انمطبؾبد            

i.   Public health deterioration  رذْٕس

 انصؾخ انؿبيخ

-Related to Health sector  يزؿهك ثمطبؼ انصؾخ         
 

ii.   Soil salinity & land use changes 

 يهٕؽخ انزشثخ ٔرغيش اعزخذايبد الاساظٗ

-Related to Agricultural sectorيزؿهك ثمطبؼ انضساؾخ           
 

iii. Less hydropower generation  رٕنيذ َمص

 انطبلخ انكٓشٔيبئيخ

-Related to Energy Sector يزؿهك ثمطبؼ انطبلخ          
 

iv. Less inland  navigation 

activitiesرُبلص الأَشطخ انًلاؽيخ 

-Related to Transportation  Sector  يزؿهك ثمطبؼ انُمم          
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 تصىيف إجزاءاخ انتأقهم   ( ب10-2)             تاتع جذول 

Risks  and Consequences 
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R2. Increased Floods سيادج انفيضان           

R2.a Inundation of  low-lying 

lands غًش الأساظٗ انًُخفعخ 

-Protection works in exposed areas (banks, …)  

(..انغغٕس)أؾًبل ؽًبيخ نهًغبؽبد انًزٕلؿخ   I L H H M S R L S 

 -Enhance Toshka spillway ٗرؾغيٍ عؿخ  يفيط رٕشك I L H H M M P N S 

 -Adjust HAD operating rules  

  رؾغيٍ أٔ رغييش  لٕاؾذ رشغيم انغذ انؿبنٗ             
M N H M L S R L S 

 -Enhance early warning and prediction tools   

   رؾغيٍ ٔرطٕيش ٔعبئم ٔأدٔاد الإَزاس انًجكش انزُجؤ
T R H H L M P 

N 
S 

 -Building capacity to deal with flood risk )            

 ثُبء انكٕادس ٔ انمذساد نهزؿبيم يؽ يخبطش انفيعبٌ 
T R M M L M P 

N 
S 

 -Monitoring & Evaluation  programs                ا    

ٔانًزبثؿخ      ثشايظ   نهزمييى    
T N M H L L P N S 

           

R2.b Erosion in main Nile & canals 

 انُؾش فٗ انُيم ٔ انزشؼ 

-Protect exposed reaches of water streams                 

    ؽًبيخ  انًُبطك انًزٕلؽ رؿشظٓب نهغشق 
I L H H M M R L S 

           

R2.c More Frequent and high intensity of    

      flash floods   انفيعبَبد أكضش ركشاساً  ٔأكضش شذح 

    

  

-Construct protection works in exposed areas & to 
recharge groundwater from flashfloods 

  إَشبء أؾًبل ؽًبيخ يٍ انغيٕل ٔ نشؾٍ انخضاٌ انغٕفٗ يٍ انفيعبٌ
I L M M M M R L P 

 -Improve forecasting systems رؾغيٍ ٔرطٕيش َػى انزُجؤ  T R M H L S P N 
P 

 -Building capacity to make use of flash floods            

         ثُبء انمذساد لاعزخذاو ييبِ انفيعبَبد
M N H H L S P N S 
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 تصىيف إجزاءاخ انتأقهم     ( جـ10-2)             تاتع جذول 

Risks  and Consequences 
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R3. Higher water consumption 

 استهلاك عانً نهمياي

          

R3.a Decreased water availability for 

agriculture َمص انًيبِ  انًزبؽخ    

-Investment in efficient irrigation equipment  
  (piped mesqas-marwas,& trickle irrigation….) 

  (سٖ ثبنزُميط-يغبلٗ ٔ يٕاعيش) اعزضًبساد فٗ َػى  سٖ راد كفبءح ؾبنيخ  

I N H H H M P N P 

 -Develop & Apply volumetric water quota system 

(ؽغًيب)رًُيخ ٔرطجيك رٕصيؽ  انًيبِ ثبنزصشفبد   
I N M M H L P N P 

 -Enhance role of water user associations  

 رشغيؽ دٔس سٔاثط يغزخذيٗ انًيبِ 
M R M M L M P N S 

 -Strict rules on high water consumption crops 

  لٕاؾذ صبسيخ ظذ انًؾبصيم انششْخ نهًيبِ
M N L M L M P N P 

 -Reduce irrigated areas & seasons  

 رمهيم انًغبؽبد انضساؾيخ أٔ ؾذو  انضساؾخ ثجؿط انًٕاعى
M N L L L S R R F 

 -Reduce Water Duty for irrigated lands 

  رمهيم انًمٍُ انًبئٗ
M N M M L S P N S 

 -Generalize controlled drainage in rice areas  

  رؿًيى انصشف انًؾكى ثؾمٕل الأسص
I R M H M L P N P 

 -Efficient water quality protection programs 

  َػى فؿبنخ نهؾفبظ ؾهٗ َٕؾيخ نًيبِ 
M N M H M S P N P 

 -Wide Use of drought and salt tolerant crops   

  انزٕعؽ فٗ اعزخذاو يؾبصيم رمبٔو انًهٕؽخ ٔانغفبف
M R H M L L P N S 

 -Create incentives to conserve irrigation water  

  انزؾفيض نزٕفيش ييبِ انشٖ
M N L M L L P N P 

 -Activate fair & social water tariff system  

  رفؿيم َػبو ؾبدل اعزًبؾيبً نزؿشيفخ انًيبِ
M N M H L S P N P 

 -Efficient Awareness programs (same as above) 

  رٕؾيخ فؿبنخ َػى
M N M M L L P N P 

           

R3.bDecreased water availability for 

the municipal sector  

 َمص انًيبِ  انًزبؽخ نهششة 

-Effective Awareness & educational programs 

among users to use conservative practices  

  َػى رؿهيى ٔرٕؾيخ فؿبنخ ثيٍ انًغزخذييٍ نزششيذ انًيبِ

M N M M L L P N P 

 -Reduce leakage from public networks 

  يٍ شجكبد رٕصيؽ انًيبِ رمهيم انفٕالذ
T L M H H L P N S 

 -Develop tariffs leading  to water conservation  

 ٔظؽ رؿشيفخ نهًيبِ رؤدٖ نهؾفبظ ؾهٗ انًيبِ
M N H H L S P N S 

 -Install meters for all users 

  رشكيت ؾذاداد نهًيبِ نهًغزخذييٍ
I N H H M M P N S 

 -Apply conservative water regulations 

  رطجيك لٕاؾذ صبسيخ نزششيذ نهًيبِ
M N M M L S p N P 

 -Construct & encourage Desalination plants  

  إَشبء ٔرشغيؽ يؾطبد انزؾهيخ
I L M H H S P N S 

           

R3.c Decreased water availability for 

industrial sector َمص انًيبِ انًزبؽخ

 نهصُبؾخ

Apply strict regulations for effluent quality 

  رطجيك لٕاؾذ صبسيخ نهؾفبظ ؾهٗ َٕؾيخ انًيبِ 
M N H M L S P N S 

 Enhance water recycling & offer incentives 

  رشغيؽ إؾبدح اعزخذاو انًيبِ ٔرمذيى انؾٕافض
T L M H M S P N P 
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R4. Sea Level Rise                 

 ارتفاع مىسىب  مياي سطخ  انثذز

          

R4.a Inundation of low-lying lands 

 غشق الاساظٗ انًُخفعخ

- Conduct detailed studies on the effectiveness of the 

proposed measures 

  ؾًم دساعبد رفصيهيخ ؾٍ فبؾهيخ الإعشاءاد انًمزشؽخ

T N M H L M P N S 

 -Creating wetlands in vulnerable low lying areas (e.g. 

Lake Manzala & Lake Burullus) 

يضم ثؾيشح ) ؾًم َػبو الاساظٗ انشطجخ فٗ الاساظٗ انًُخفعخ 

(..انًُضنخ ٔثؾيشح انجشنظ  

I L M H L M P N S 

 -Periodic beach  nourishment and groins 

  انزغزيخ انذٔسيخ  نهشٕاطئ  ثبنشيبل 
T L H H H S R N S 

 -Reinforcing naturally  protected areas  by sand dunes  

 رؿضيض انؾًبيخ انطجيؿيخ ثبنكضجبٌ انشيهيخ
I L H H M S P N S 

 -Protection & enforcement existing protection works 

  ؽًبيخ ٔرذؾيى أؾًبل انؾًبيخ انًٕعٕدح ؽبنيبً
I L H H H M P N S 

 - Construct breakwaters and/or sea walls 

  إَشبء ؽبعض انًيبِ أ ؽٕائط انجؾش -
I L M H H M P N S 

 -Reinforcing the international road along the 

Mediterranean coast, as second defense line 

  رذؾيى انطشيك انذٔنٗ ؾهٗ طٕل انجؾش انًزٕعط كخط دفبؼ صبَٗ

I N H H M M P N S 

 - Using Al-Salam Canal banks as first protection line  

 اعزخذاو عغٕس رشؾخ انغلاو كخط دفبؼ أٔل
I N H H M M P N P 

 -Apply the integrated coastal zone management plan 

 رطجيك خطخ الإداسح انًزكبيهخ نهًُبطك انغبؽهيخ
M N M H M L P N S 

 -Create additional rules for coastal development, 

covering CC impact  

  ؾًم لٕاَيٍ إظبفيخ نهزًُيخ انغبؽهيخ رغطٗ رأصيش انزغيشاد انًُبخيخ

M N M H M L P N S 

           

R4.b Sea Water Intrusion 

  تذاخم مياي انثذز

-Conduct  more research  to update effectiveness of the 

proposed measures 

  ؾًم أثؾبس أكضش نزؾذيش فبؾهيخ الإعشاءاد انًمزشؽخ

M L H H L S P N S 

 -Increased rice areas on Northern regions 

  يغبؽبد الأسص ثبنًُبطك انشًبنيخ صيبدح
T L H M L M P N S 

 -Regulate pumping at coastal areas  

  انزؾكى فٗ ظخ انًيبِ ثبنًُبطك انغبؽهيخ
I L 

M M M 
M P N P 

 - Excavate interceptor drains parallel to the coast  

   يصبسف لبطؿخ يٕاصيخ نهشبطئؽفش -
I L M H H M P N P 

 - Create hydrodynamic barrier by line of injection wells 

parallel to the coast  
  إَشبء ؽبعض يٕاص نخط انغبؽم ثٕاعطخ ؽمٍ الآثبس  -

I L M M M M P N P 

 -Extracting/injecting combination 

  انًضط ثيٍ الاعزخشاط ٔانشؾٍ انغٕفي 
I L L M H M R L P 

 
-Constructing impermeable subsurface barriers 

   ثُبء ؽٕاعض غيش يُفزح  رؾذ عطؼ الأسض
I L L M M M R L P 

           

R4.c Damage to Northern Lakes and 

communities رذييش نهجؾيشاد 

 انشًبنيخ ٔانزغًؿبد

- Building dikes with wide banks (20 meters) and 

sufficient height 2.5 to 3.0 meters) to protect the lakes and 

store water inside lakes. يزش  20ثُبء عغٕس ؾشيعخ ثؿشض  

د يزش نؾًبيخ انجؾيشاد ٔرخضيٍ انًيبِ داخم انجؾيشا3 انٗ 2.5ٔؾًك   

I L H H H M P N S 

 -more studies & Research  are needed to identify 

vulnerability and potential adaptations دساعبد   

 ٔأثؾبس  يكضفخ  نزؾذيذ انًخبطش ٔإعشاءاد انزألهى

T N M H L M P N P 

           

R4.d  Impacts on Coral reefs near the 

Red Sea shore line    رأصش انشؿت انًشعبَيخ

-Reinforce natural protection to the rocky coral reefs 

adjacent to the Red Sea shore دؾى انؾًبيخ انطجيؿيخ 

 نهصخٕس ٔانشؿت انًشعبَيخ ثبنمشة يٍ عبؽم انجؾش الأؽًش

I L L M H M P L S 
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 ثبنمشة يٍ عبؽم انجؾش الأؽًش
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  Implementation Plan for the proposed CC Adaptation Measures (Risk-1: Droughts & Water Scarcity) R1 )   خطح انتىفيذ  نلإجزاءاخ انمقتزدح نهتأقهم مع انتغيزاخ انمىاخيح    أ-2-11   جذول(

  

No Adaption Measures 2010 2015 2020 2025 2030 2040 2050 2075 2100 Remarks 

R1 Droughts and Water Scacity
Ad1-1 Development of Deep Groundwater Wells

Targeted deep Groundwater Volume [Drying scenario]        (Billion m3/yr) 2.00 2.00 2.15 2.30 2.52 2.96 3.40 4.50 6.00 Drying scenario

Estimated Budget for Period                                                        (LE Billion) 0 0.2 0.302 0.347 0.453 1.70 1.70 4.70

Ad1-2  Agricultural Drainage Water Re-Use

Re-Use Volume  under Drying Scenario                                         (Billion m3) 16.00 15.50 14.50 13.50 12.86 11.50 10.30 9.6 8.7

Estimated Budget for Period                                                        (LE Billion) 0.1 0.15 0.2 0.25 0.3 0.3 1.30

Ad1-3 Construction of Desalination plants

Targeted Desalination Volume [Drying scenario]           (Billion m3/yr) 0.2 0.25 0.6 0.95 1.31 1.95 2.75 4.75 6.5 under drying Scenario

Estimated Budget for Period                                                        (LE Billion) 1.00 6.65 6.30 5.76 17.92 19.20 56.83

Ad1-4 Local use of Treated Waste Water

Targeted Treated WW Re-Use Volume  [Drying scenario]    (Billion m3/yr) 0 0 0.20 0.40 0.62 1.06 1.50 2.10 3.75 under drying Scenario / Cost of treatment is not for CC adaptatin only

Estimated Budget for Period                                                        (LE Billion) 1.60 1.60 1.60 1.75 5.30 5.30 17.15

Ad1-5 Use of  Saline & Sea Water for Agriculture

Targeted Used salineor sea Volume /yr  [Drying scenario]   (Billion m3/yr) 0 0 0.00 0.00 0.25 0.80 1.90 3.00 5.50

Estimated Budget for Period                                                        (LE Billion) 0 0.08 0.20 1.00 2.00 2.50 3.00 8.78

Ad1-6 Closing Khors in Lake Nasser to Reduce Evaporation Losses

Targeted Reduced  Volume/yr                                               (Billion m3/yr) 0 0.2 0.4 0.6 0.8 1.0

Estimated Budget for Period                                                        (LE Billion) 0.10 0.20 0.30 0.40 0.50 1.50

Ad1-7 Volumetric Control  on Water Distribution to Branch Canals

Targeted Controlled Volume/yr                                               (Billion m3/yr) 0.00 0.00 0.40 1.00 2.00 4.00 7.00 18.00 30.00

Corresponding area under volumetric control                          (1000 fed.) 0.00 0.00 59 147 294 588 1029

Estimated Budget for Period                                                        (LE Billion) 0.10 0.50 0.75 1.00 1.50 2.50 6.35

Ad1-8 Soft Interventions
-Efficient Awareness programs and campaigns                        
-Capacity Building*

-Applied and Adaptive Research**

-Optimize perating rules of the HAD
-Reduce Water Duty for irrigated lands

-Strict Environmental Regulations

-Issue new rules and standards for water rights 

-Activate& Strengthen  role & laws of Water user associations

-Enhancement of prediction tools

Estimated Budget for Period                                                        (LE Billion) 0.07 0.10 0.15 0.30 0.40 0.50 1.52

TOTAL Estimated Budget for Risk-1   per period    (LE Billion) 3.25 9.70 10.65 11.91 30.12 32.50 98.13

Estimated Annual Budget   for Risk-1                   (LE Billion/yr) 0.65 1.94 2.13 2.38 3.01 3.25

Existing Drainage Re-Use amounts are subjec to future reductions 

under drying scenario, and may increase slightly under the wetting 

scenario and may not need additional budget

Use of sea water for agriculture is still an applied research (2012), 

therefore it is not cpnsidered significant till 2050. The amounts 

mentioned here are the equivalent fresh water amounts. ROUGH 

Rough estimate of how much savings from evaporation losses can be 

achieved. If water levels are reduced (due to reduced flows or due to 

modifying lake levels) evaporation losses will decrease as well.

Volumetric water control to branch canals is not an easy task, and it 

will need some time to build capacity and decisde on appropriate 

control mechanism. But it will help in distributing water shortage 

equally and reduce expected tension

* Includes: training on water  conservation, conflict resolution, effective water 

control, monitoring & Evaluation…

** Includes: developing new water resources, energy, control 

algorithms,  water quality management,sea water agricuture, ..etc..
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Implementation Plan for the proposed CC Adaptation Measures) R2     (ب-11-2)جذول           خطح انتىفيذ  نلإجزاءاخ انمقتزدح نهتأقهم مع انتغيزاخ انمىاخيح                                      
 

 
  

No Adaption Measures 2010 2015 2020 2025 2030 2040 2050 2075 2100 Remarks 

R2 Increased Floods
Ad2-1 Protection works at exposed reaches (banks,….)

Targeted length/level of protection  this period                                            (km) 500 1000 1500 2000 2500 3000 2000 1000

Estimated Budget for Period                                                 (LE Billion) 0.25 0.50 0.50 0.75 0.75 1.00

Ad2-2 Enhancement of Toshka Spillway & Depressions

Targeted Additional  Capacity                                                               (Billion m3) 0 3 7 10 12

Estimated Budget for Period                                                                  (LE Billion) 0.10 0.20 0.25 0.50 0.50

Ad2-3 Flash Floods Protection Works & Groundwater Recharge facilities 

Targeted  protection works    

Estimated Budget for Period                                                                   (LE Billion) 0.10 0.25 0.40 0.50 0.60 0.75 2.60

Ad2-4 Soft Interventions

-Efficient Awareness programs and campaigns  

-Capacity Building*

-Applied and Adaptive Research**

-Adjust HAD operating rules

-Enhance early warning and prediction tools

-Monitoring & Evaluation  programs

Estimated Budget   for Period (all soft interventions)                          (LE Billion) 0.05 0.10 0.15 0.30 0.40 0.50 1.50

TOTAL estimated Budget   for Risk-2                                   (LE Billion) 0.50 1.05 1.30 2.05 2.25 2.25 9.40

Estimated Annual Budget   for Risk-2                              (LE Billion/yr) 0.10 0.21 0.26 0.41 0.23 0.23

These works include remodeling and raising banks in low-lying reaches, 

and/or provide more regulation on water levels. Budget cannot be estimated 

at this stage, but can be estimated by ministry experts

needs more information from relevant departments to estimate size f works 

and budgeting

Enhancements to accoodate probable high floods and in case of emergency.  

Budget is roughly estimated and needs to be checked  ministry experts

* Includes: training on flood risk management, monitoring & Evaluation, groundwater 

recharge ..etc

** Includes: weather forecasting and climate mdeling, flood risk assessment 

and management, protection works…
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          Implementation Plan for the proposed CC Adaptation Measures)  R3                               خطح انتىفيذ  نلاجزاءاخ انمقتزدح نهتأقهم مع انتغيزاخ انمىاخيح          (ج-11-2)جذول     

 

No Adaption Measures 2010 2015 2020 2025 2030 2040 2050 2075 2100 Remarks 

R3  Higher Water Consumption
Ad3-1 Install modern irrigation systems at reasonable locations in old lands

Targeted area with piped systems (million fed) 0.05 0.10 0.25 0.50 0.90 1.50 2.20 3.00

Estimated Budget for Period                                                                 (LE Billion) 0.30 0.90 1.50 2.40 3.60 4.20 12.60

Ad3-2 Install low presure pipe systems (mesqa & marwa) in old lands

Targeted area with piped systems                                          (million fed) 0.10 0.25 0.50 0.75 1.10 1.45 1.90 2.40

Estimated Budget for Period                                                                 (LE Billion) 0.00 1.50 2.50 2.50 3.50 3.50 13.50

Ad3-3 Generalize installation of Controlled Drainage in Rice areas

Target area coverage                                                           (million fed) 0.1 0.25 0.40 0.70 1.10 1.50 1.75

Costs of Controlled drainaeg/fed                                                         (LE/feddan) 3500 3500 3500 3500 3500 3500

Estimated Budget for Period                                                                 (LE Billion) 0.18 0.53 0.53 1.05 1.40 1.40 4.90

Ad3-4 Volumetric Control  on Water Distribution to Branch Canals same as Ad1-7

Ad3-5 Enhancing and fixing water supply distributin networks                (LE Billion)

0.2 0.5 0.75 1 1.25 1.5

Ad3-6 Soft Interventions

-Efficient Awareness programs and campaigns    `
-Capacity Building*

-Applied and Adaptive Research**

-Enhance role and supporting laws for water user associations

-Wide Use of drought and salt tolerant crops 

-Efficient water quality protection programs

-Create incentives to conserve irrigation water 

-Activate fair & social water tariff system

-Rreduce or eliminate high water consumption crops

-Reduce Water Duty for irrigated lands

-Enhancement of prediction tools

Estimated Budget   (all soft interventions)                                        (LE million) 0.07 0.10 0.15 0.30 0.40 0.50 1.52

TOTAL estimated Budget   for Risk-3                              (LE million) 0.75 3.53 5.43 7.25 10.15 11.10 38.20

* Includes: training on water  conservation, conflict resolution, effective water control, 

monitoring & Evaluation…

** Includes: developing new water resources, energy, control algorithms,  water quality 

management, etc..
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         Implementation Plan for the proposed CC Adaptation Measures)  R4                                           خطح انتىفيذ  نلإجزاءاخ انمقتزدح نهتأقهم مع انتغيزاخ انمىاخيح  (د- 11-2 )جذول   
No Adaption Measures 2010 2015 2020 2025 2030 2040 2050 2075 2100 Remarks 

R4  Sea Level Rise

Ad4-1 Construct Necessary Protection works 

- Sea Wall protecting  EL-Malaha [East Port Said] (about  3km sea wall)

- Sea walls or breakwater along Alexandria coast (about 15 km)

- Protection works for Baltim and Port Said Shore Lines

- Submerged detached break water north  Gmasa to protect  industrial area

-Protect area West of Raas El-Bar &  Borg Al-Burullus, East Port Said & AlArish

- Protect beaches of Matrouh (e.g. Agiba, Al-Obaied , Lido, Romil & Celiopatra)

- Protect Coastal roads in South Sinai and Suez on the Red Sea

Estimated Budget for Period                                                               (LE Billion) 0.75 1.00 1.75 2.00 2.50 2.75 10.75

Ad4-2 Rehabilitation and Enforcement of Existing Protection works  

- Enhancing Mohamed Ali sea wall for about 4 km

- Complete protection of Alexandria Eastern Port near the court's complex

Estimated Budget for Period                                                               (LE Billion) 0.25 0.50 0.75 1.50

Ad4-3 Enhancement of naturally  protected areas  
- Enhancement of the Nile banks and sea walls East & West of Rossetta outlet 

- Enhancement of  Nile banks and sea walls  of Damtietta outlet 

- Protect North of El-Burullus lake & utilize the low-lying strip (@40 km)

- Raising  banks of AL-Salam canal for  (14 km between Damietta & Port Said) 

- Complete protection works in the area between Raas EL-Bar & Demietta

- Stabilize and strengthen sand dunes at North-Middle delta 

- Reinforce  the rocky coral reefs adjacent to the Red Sea shore

Estimated Budget for Period                                                               (LE Billion) 0.25 0.50 1.00 1.50 1.75 2.00 7.00

Ad4-4  Regular Maintenance of break water & Sand Nourishment

- Construct rock hills at Rossetta coast and sand nourishment

- Sand Nourishment and maintainance for groins in Alxandria beaches

Estimated Budget for Period                                                               (LE Billion) 0.25 0.50 0.75 0.75 2.25

Ad4-5 Monitoring & Evaluation & Rresearch

- Regular monitoring of the coast line and sea levelmonitor A39

- Evaluating the effectiveness of current protection works

- propose appropriate protection works

Estimated Budget for Period                                                               (LE Billion) 0.20 0.40 0.40 0.60 0.80 0.80 3.20

Ad4-6 Reduce threats of Sea Water Intrusion 
- More research  & monitoring programs to define appropriate measures

- Allow more rice areas at Northern regions

- Regulate pumping at coastal areas

- Implement several pilot projects to test different  measures

- Define plans and effective methods in dealing with sea water intrusion

- Implemntation of succesful mesaures

Estimated Budget for Period                                                               (LE Billion) 0.25 0.50 1.00 1.50 1.75 2.00 7.00

Ad4-7 Soft Interventions 

Activating the National Coastal Zone Management Committee

Apply the integrated coastal zone management plan

Create additional rules for coastal development, covering CC impact 

Land use plans tp Redirect growth away  towards less vulnerable areas 

Land use change to make better use of low lands (aquaculture)

More research to identify vulnerability and potential adaptations

Estimated Budget   (all soft interventions)                                       (LE million) 0.15 0.25 0.50 0.75 1.00 1.00 3.65

TOTAL estimated Budget   for Risk-4                             (LE million) 2.10 3.65 6.15 7.10 7.80 8.55 35.35

TOTAL Annual estimated Budget   for Risk-4          (LE Billion/yr) 0.42 0.73 1.23 1.42 0.78 0.86
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     2122050

No Adaption Measures 2010 2015 2020 2025 2030 2040 2050

R1 Droughts and Water Scacity
Ad1-1 Development of Deep Groundwater Wells                             0.20  تًُيت يواسد انًياِ انجوفيت انعًيقت 0.30 0.35 0.45 1.70 1.70

Ad1-2  Agricultural Drainage Water Re-Use                صيادة  كًياث إعادة استخذاو يياِ انصشف انضساعي 0.10 0.15 0.20 0.25 0.30 0.30

Ad1-3 Construction of Desalination plants                                                             تشجيع  وإَشاء يحطاث انتحهيت 1.00 6.65 6.30 5.76 17.92 19.20

Ad1-4 Local use of Treated Waste Water                                                     الاستخذاو انًحهي نًياِ انصشف انًعانجت 1.60 1.60 1.60 1.75 5.30 5.30

Ad1-5 Use of  Saline & Sea Water for Agriculture                                                  استخذاو يياِ انًانحت في انضساعت 0.08 0.20 1.00 2.00 2.50 3.00

Ad1-6 Closing Khors in Lake Nasser to Reduce Evaporation Losses                  0.10  تقهيم فواقذ انبخش يٍ بحيشة َاصش 0.20 0.30 0.40 0.50

Ad1-7 Volumetric Control  on Water Distribution to Branch Canals       0.10  توصيع انًياِ عهي أساط انتصشف أو انحجى 0.50 0.75 1.00 1.50 2.50

Ad1-8 Soft Interventions           ٍإجشاءاث فُيت وإداسيت وبشايج توعيت  وسفع انوعي وتذسيب وبُاء قذساث وإصذاس نوائح وقواَي 0.07 0.10 0.15 0.30 0.40 0.50

TOTAL Estimated Budget for Risk-1   per period    (LE Billion) 3.25 9.70 10.65 11.91 30.12 32.50 98.13

Estimated Annual Budget   for Risk-1                   (LE Billion/yr) 0.65 1.94 2.13 2.38 3.01 3.25

R2 Increased Floods

Ad2-1 Protection works at exposed reaches (banks,….)                  (.. جسوس)0.25 اعًال حًايت نهًساحاث انًعشضت نهغشق 0.50 0.50 0.75 0.75 1.00

Ad2-2 Enhancement of Toshka Spillway & Depressions                                                تحسيٍ سعت  يفيض توشكي 0.10 0.20 0.25 0.50 0.50 0

Ad2-3 Flash Floods Protection works & Groundwater Recharge facilities   أعًال حًايت يٍ انسيول وشحٍ انخضاٌ انجوفي 0.10 0.25 0.40 0.50 0.60 0.75

Ad2-4 Soft Interventions             ٍإجشاءاث فُيت وإداسيت وبشايج توعيت  وسفع انوعي وتذسيب وبُاء قذساث وإصذاس نوائح وقواَي 0.05 0.10 0.15 0.30 0.40 0.50

TOTAL Estimated Budget for Risk-2   per period    (LE Billion) 0.50 1.05 1.30 2.05 2.25 2.25 9.40

Estimated Annual Budget   for Risk-2                   (LE Billion/yr) 0.10 0.21 0.26 0.41 0.23 0.23

R3  Higher Water Consumption

Ad3-1 Install modern irrigation systems at reasonable locations in old lands 0.30  استثًاساث في َظى  سى حذيث راث كفاءة عانيت 0.90 1.50 2.40 3.60 4.20

Ad3-2 Install low presure pipe systems (mesqa & marwa) in old lands استثًاساث في َظى  سى سطحي راث كفاءة عانيت 0.00 1.50 2.50 2.50 3.50 3.5

Ad3-3 Generalize installation of Controlled Drainage in Rice areas                   تعًيى انصشف انًحكى بحقول الاسص 0.18 0.53 0.53 1.05 1.40 1.40

Ad3-4 Volumetric Control  on Water Distribution to Branch Canals       توصيع انًياِ عهي أساط انتصشف أو انحجى same as Ad1-7

Ad3-5 Enhancing and fixing water supply distributin networks                        ِ0.2   تقهيم انفواقذ يٍ شبكاث توصيع انًيا 0.5 0.75 1 1.25 1.5

Ad3-6 Soft Interventions           ٍإجشاءاث فُيت وإداسيت وبشايج توعيت  وسفع انوعي وتذسيب وبُاء قذساث وإصذاس نوائح وقواَي 0.07 0.10 0.15 0.30 0.40 0.50

TOTAL Estimated Budget for Risk-3   per period                   (LE Billion) 0.75 3.53 5.43 7.25 10.15 11.10 38.20

Estimated Annual Budget   for Risk-3                                     (LE Billion/yr) 0.15 0.71 1.09 1.45 1.02 1.11

R4  Sea Level Rise

Ad4-1 Construct Necessary Protection works                                                                 0.75  اَشاء أعًال انحًايت انًطهوبت 1.00 1.75 2.00 2.50 2.75

Ad4-2 Rehabilitation and Enforcement of Existing Protection works                           ًحًايت وتذعيى اعًال انحًايت انًوجودة حانيا 0.25 0.50 0.75 0.00 0.00 0.00

Ad4-3 Enhancement of naturally  protected areas                                             0.25 تعضيض وصياَت انحًايت انطبيعيت انًوجودة 0.50 1.00 1.50 1.75 2.00

Ad4-4  Regular Maintenance of break water & Sand Nourishment                              0.25  انتغزيت انذوسيت نشواطئ بانشيال 0.50 0.75 0.75 0.00 0.00

Ad4-5 Monitoring & Evaluation & Rresearch                                                               0.20 أعًال انشصذ وانتقييى انًستًشة 0.40 0.40 0.60 0.80 0.80

Ad4-6 Reduce threats of Sea Water Intrusion                             اتخار الإجشاءاث انضشوسيت نتقهيم تذاخم يياِ انبحش انًانحت  0.25 0.50 1.00 1.50 1.75 2.00

Ad4-7 Soft Interventions                              ٍإجشاءاث فُيت وإداسيت  نلإداسة انًتكايهت  وسفع انوعي وتذسيب وبُاء قذساث وإصذاس نوائح وقواَي 0.15 0.25 0.50 0.75 1.00 1.00

TOTAL Estimated Budget for Risk-4   per period    (LE Billion) 2.10 3.65 6.15 7.10 7.80 8.55 35.35

Estimated Annual Budget   for Risk-4                   (LE Billion/yr) 0.42 0.73 1.23 1.42 0.78 0.86

6.60 17.93 23.52 28.31 50.32 54.40 181.08

Estimated Annual Budget   for the 4  Risks         (LE Billion/yr) 1.32 3.59 4.70 5.66 5.03 5.44

GRAND TOTAL Estimated Budget for All 4 Risks          (LE Billion)
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