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

23  

17

23

 (A1FI , B1

23 A1FI , B1

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 
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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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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



ϓϧЯЮ ϣϲϽϧЧгЮϜ ϣуϯуϦϜϽϧЂшϜ ЉϷЯв                                                        ϽЋв пТ  ϣу϶ϝзгЮϜ ϤϜϽуПϧЮϜ ϽВϝϷв ϢϼϜϸϖбЯЦ ϽЋв пТ оϽЮϜм ϣуϚϝгЮϜ ϸϼϜнгЮϜ ϢϼϜϾнϠ ϣу϶ϝзгЮϜ ϤϜϽуПϧЮϜ Йв  

15                                                                                                                                                                                       ϒ.ϸ .  етϹЮϜ ϼнж Ϲгϳв Ϲгϳв -  Ѐϼϝв 2013  

205014615

21

8

50
3

62
3

69
3

86
3

272050

 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
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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 + 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



ϓϧЯЮ ϣϲϽϧЧгЮϜ ϣуϯуϦϜϽϧЂшϜ ЉϷЯв                                                        ϽЋв пТ  ϣу϶ϝзгЮϜ ϤϜϽуПϧЮϜ ϽВϝϷв ϢϼϜϸϖбЯЦ ϽЋв пТ оϽЮϜм ϣуϚϝгЮϜ ϸϼϜнгЮϜ ϢϼϜϾнϠ ϣу϶ϝзгЮϜ ϤϜϽуПϧЮϜ Йв  

17                                                                                                                                                                                       ϒ.ϸ .  етϹЮϜ ϼнж Ϲгϳв Ϲгϳв -  Ѐϼϝв 2013  

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

ϒ -  ϣЮϝϲ пТ ϣϧϠϝϪ ЭЗϦ ϹЦ ϝгзуϠ  ̪ РϝУϯЮϜ нтϼϝзуЂ ϣЮϝϲ пТ дϜнЂϒ ϹзК ϤϝЧТϹϧЮϜ ЉЦϝзϧϧЂ ЭузЮϜ пЮϝКϒ Ьмϸ ев иϝугЮϜ ϟϳЂ ϹтϜϿϦ ЭЖ пТ йжϒ ϱЎнт  ЭЫЇЮϜ

 дϝЏуУЮϜ нтϼϝзуЂïсТϝЎшϜ ϟϳЃЮϜ ЩЮϺ дϝЏуУЮϜ иϝув пТ ϢϸϝтϿЮϜ ЌнЛϦ ϹЦ ϩуϲ 

 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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Ϟ- дϝЏуУЮϜ нтϼϝзуЃЮϜ мϒ РϝУϯЮϜ нтϼϝзуЂ ϣЮϝϲ пТ ̭ϜнЂ ϽЋв пТ ЭузЮϜ иϝув ев ϸϽУЮϜ ϟуЋж ЉЦϝзϧт ϱЎнт  ЭЫЇЮϜ

Ϭ  - ϤϜϸϜϹвϖ ϤϜϽІϕв  иϝугЮϜ сТϝЎшϜ ϟϳЃЮϜ ϟϡЃϠ ЭузЮϜ иϝув ЉЦϝзϦ ϼϝϡϧКъϜ пТ Ϝϻ϶ϒ ϣϲϝϧгЮϜ ϣϠϻЛЮϜ ϼϸϝЋгЮϜ ЙугϮ ев ϝкϽуϠϹϦ аϾыЮϜ ϣϠϻЛЮϜ иϝугЮϜ ϤϜϸϜϹвϖ  ϱЎнт

дϝЏуУЮϜ нтϼϝзуЃЮϜ м РϝУϯЮϜ нтϼϝзуЂ пϧЮϝϲ пТ  ЭузЮϜ пЮϝКϒ Ьмϸ ев . пЮϜнϲ ϹзК ϸϼϜнгЮϜ иϻк пЮϝгϮϜ ϥуϡϫϦ еЫгт ϸϝЫЮϝϠ йжϒ ЩЮϺ ев ϱЏϧтм50а ϼϝуЯв 3 ϣЮϝϲ пТ 

 м  РϝУϯЮϜ63а ϼϝуЯв 3 дϝЏуУЮϜ ϣЮϝϲ пТ   -ϢϽуГ϶ ϤϝуКϜϹϦ ϝлЮм ϣтϝПЯЮ ϣужϹϧв аϝЦϼϒ ϝгкыЪм

ϸ  - ϣϲϝϧгЮϜ ϼϸϝЋгЮϜ ЙугϮ ев ϝкϽуϠϹϦ еЫггЮϜ иϝугЯЮ сЮϝгϮш ϤϜϽтϹЧϦ ЭЫЇЮϜ Ϝϻк ϱЎнт )аϜϹϷϧЂъϜ ϢϸϝКϖ ЩЮϺ пТ ϝгϠ(   пТ  ϣуϠнуϪцϜ ϸмϹЃЮϜ ϟϡЃϠ ЭузЮϜ иϝув ЉЦϝзϦ ϼϝϡϧКъϜ пТ Ϝϻ϶ϒ

дϝЏуУЮϜ нтϼϝзуЂ м РϝУϯЮϜ нтϼϝзуЂ пϧЮϝϲ . пЮϜнϲ ϹзК ϸϼϜнгЮϜ иϻк пЮϝгϮϖ ϥуϡϫϦ еЫгт ϸϝЫЮϝϠ йжϒ ЩЮϺ ев ϱЏϧтм70а ϼϝуЯв 3 ϢϸϝтϾ пТ ϬϼϹϧЮϜ еЫгт ϝгзуϠ ̪РϝУϯЮϜ нтϼϝзуЂ ϣЮϝϲ пТ 

 ев ϰϝϧгЮϜ72 пЮϖ 94а ϼϝуЯв 3 дϝЏуУЮϜ нтϼϝзуЂ  ϣЮϝϲ   -ϣвϝК ϣУЋϠ пϛуϡЮϜ ЙЎнЮϜ пЯКм ϤϝКϝГЧЮϜ ЙугϮ пЯК  ϢϽуГ϶ ϤϝуКϜϹϦ ϝлЮм ϣтϝПЯЮ ϣужϹϧв аϝЦϼϒ ϝлЛугϮм

 ЭЫЇЮϜ)2-2 (  иϝугЮϜ ϤϜϸϜϹвϖ ϤϜϽІϕв
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ϒ    -дϝЫЃЮϜ ϸϹК ϹтϜϿϦ Йв ϞϽЇЮϜ ϤϝвϜϹϷϧЂъ  ϣЋЋϷгЮϜ иϝугЮϜ ϤϝугЪ пвϝзϦ ϱЎнт ЭЫЇЮϜ

 
Ϟ -ХϠϝЃЮϜ ЭЫЇЮϝϠ ϝгЪ ϤϝугЫЮϜ иϻк ϢϸϝтϾ ев бОϽЮϜ пЯК ϞϽЇЮϜ  ϤϝвϜϹϷϧЂъ  ϣЋЋϷгЮϜ иϝугЮϜ ϤϝугЪ ев ϸϽУЮϜ ϟуЋж ЉЦϝзϦ м 

 
Ϭ    - ХϠϝЃЮϜ ЭЫЇЮϝϠ ϝгЪ ϤϝугЫЮϜ  ϟуЋзЮϜ Ϝϻк ЉЦϝзϦ ев бОϽЮϜ пЯК ϞϽЇЯЮ  ϣЫЯлϧЃгЮϜ иϝугЮϜ ϤϝугЪ ев ϝуϡЃж ϸϽУЮϜ ϟуЋж  ϤϝϡϪï пзЛт ϝгв 

иϝугЮϜ ϤϝвϜϹϷϧЂϜ ϹуІϽϦм пКнЮϜ ЙТϼм иϝугЮϜ аϜϹϷϧЂϜ Ϣ̭ϝУЪ ЙТϼ ϢϼмϽЎ 
 ЭЫЇЮϜ           )2-3( ϞϽЇЮϜ иϝув  ИϝГЦ ϤϜϽІϕв 
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ϒ -  ϣКϜϼϿЯЮ ϝлЋуЋϷϦ еЫггЮϜ иϝугЮϜ ϤϝугЪ ЉЦϝзϧϧЂ ̪ ϞϽЇЮϜ иϝув ϤϝϮϝуϧϲϜ ϹтϜϿϦм ЭузЮϜ ϽлзϠ иϝугЮϜ ϤϝугЪ ЉЦϝзϦ ϹтϜϿϦ ЭЖ пТ

 ϽГЏзЂ ϩуϲ ϽЋв пТ оϼϝϯϧЮϜ дϜϿугЮϜм ̭ϜϻПЮϜ Ϭϝϧжϖ пЯК ϢϽуГ϶ ϤϝуКϜϹϦ пЮϖ оϸϕуЂ ϝгв Ͼ РϝУϯЮϜ нтϼϝзуЂ ϣЮϝϲ пТ ϣЊϝ϶м

ϣуϚϜϻПЮϜ ЙЯЃЮϜ ев ϹтϿгЮϜ ϸϜϽуϧЂъ 

 
Ϟ -    ыϡЧϧЃв ϣϲϝϧгЮϜ иϝугЮϜ пЮϝгϮϖ ев ϣКϜϼϿЮϜ ИϝГЧЮ ϣЋЋϷгЮϜ иϝугЮϜ ϤϝугЫЮ ϣтнϛгЮϜ ϣϡЃзЮϜ м ϣКϜϼϿЮϜ ИϝГЦ ϤϜϽІϕв ЭЫЇЮϜ  ϱЎнтï 

  ϟϡЃϠ ЩЮϺмϞϽЇЮϜ иϝув ϤϝϮϝуϧϲϜ ϹтϜϿϦм ЭузЮϜ ϽлзϠ иϝугЮϜ ϤϝугЪ ЉЦϝзϦ 

 ЭЫЇЮϜ                     )2-4(     ϣКϜϼϿЮϜ ИϝГЦ ϤϜϽІϕв ЙϠϝϦ 

ETo

6
7

6
3

.3

5
7

.2
6

4
9

.7
5

4
8

.1

4
7

.0
36

7

6
3

.3 6
6 6
7

6
7

.7

6
8

.3
7

0

10

20

30

40

50

60

70

80

2010 2015 2025 2050 2075 2100

B
il
. m

3
/y

r

Years

Estimated Total Allocated Agricultural Water
under Wetting & Drying Scenarios and upstream abstractions

Drying           Wetting

8
3

%

8
1

%

7
9

%

7
2

%

6
9

%

6
6

%8
3

%

8
2

%

8
2

%

7
7

%

7
5

%

7
2

%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

2010 2015 2025 2050 2075 2100

%

Years

% of allocated Agricultural water to available Water
under Wetting & Drying Scenarios and upstream abstractions

Drying           Wetting



ϓϧЯЮ ϣϲϽϧЧгЮϜ ϣуϯуϦϜϽϧЂшϜ ЉϷЯв                                                        ϽЋв пТ  ϣу϶ϝзгЮϜ ϤϜϽуПϧЮϜ ϽВϝϷв ϢϼϜϸϖбЯЦ ϽЋв пТ оϽЮϜм ϣуϚϝгЮϜ ϸϼϜнгЮϜ ϢϼϜϾнϠ ϣу϶ϝзгЮϜ ϤϜϽуПϧЮϜ Йв  

22                                                                                                                                                                                       ϒ.ϸ .  етϹЮϜ ϼнж Ϲгϳв Ϲгϳв -  Ѐϼϝв 2013  

 
ϒ -  пГЛϦ ϝлжϒ ЀϝЂϒ пЯК ϝуЮϝϲ ϢϹϚϝЃЮϜ ϤϝззЧгЮϜ аϜϹϷϧЂϜ ϣЮϝϲ пТ ϣуКϜϼϿЮϜ сЎϜϼцϜ ϤϝвϝвϾ пТ ЭгϧϳгЮϜ ЉЦϝзϧЮϜ ϱЎнт ЭЫЇЮϜ

ϣуКϜϼϾ  ϣуϮϝϧжϖ ЭЏТϒ 

 
Ϟ - ϝззЧгЮϝϠ ϣжϼϝЧв ϣуϚϝгЮϜ ϤϝззЧгЮϜ пТ ЙЦнϧгЮϜ ЍУϷЮϜ ϣϡЃж ϱЎнтϤ дϝЏуУЮϜм РϝУϯЮϜ нтϼϝзуЂ пϧЮϝϲ пТ ϝ̯уЮϝϲ ϣЎϽϧУгЮϜ ϣуЮϝϫгЮϜ 

ыϡЧϧЃв ϢϼϜϽϳЮϜ ϤϝϮϼϸ ИϝУϦϼϜ ϟϡЃϠ иϝугЮϜ ев ϣКϜϼϿЮϜ ϤϝϮϝуϧϲϜ ϢϸϝтϾ ев бОϽЮϜ пЯК 

                    ЭЫЇЮϜ)2-5(   ϣКϜϼϿЮϜ ИϝГЦ ϤϜϽІϕв ЙϠϝϦ 

25

 
 ϼϝϡϧКъϜ пТ ϝкϻ϶ϒ бϦ пϧЮϜм ыϡЧϧЃв ЭузЮϜ пЮϝКϒ Ьмϸ Йв дмϝЛϧЮϜ ϤϝКмϽЇв Ьы϶ ев ϝкϽуТнϦ ϟϮϜнЮϜ иϝугЮϜ ϤϝугЪм ЭЫЇЮϜ  Ϝϻк ϱЎнт

дϝЏуУЮϜ нтϼϝзуЂм РϝУϯЮϜ нтϼϝзуЂ пϧЮϝϲ пТ  ϣуϚϝгЮϜ ϤϝужϜϿугЮϜ иϻк ϤϝЎϜϽϧТϜ Ьы϶ï ϤϝугЫЮ ϣϡЃзЮϝϠ ϜϹϮ ϣЯуϛЎ ϤϝугЫЮϜ иϻк дϒ Еϲытм 
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                     ЭЫЇЮϜ)2-6(  ϣϠнЯГгЮϜ ϣуТϝЎшϜ иϝугЮϜ ϤϜϽІϕв 

 
ϒ -  ДϝУϳЮϜ ϢϝКϜϽв Йв ϤϝϮϝуϧϲъϜ ϢϸϝтϾм ЭузЮϜ иϝув ЉЦϝзϦ Йв евϜϿϧЮϝϠ ϝлЮыПϧЂϜ  ϞнЯГгЮϜ ϣЧугЛЮϜ ϣуТнϯЮϜ иϝугЮϜ ϤϝугЪ ЭЫЇЮϜ Ϝϻк ϱЎнт

 ϣуТнϯЮϜ ϤϝжϜϿϷЮϜ иϻк ϣвϜϹϧЂϜ пЯКï ϸмϹϳЮϜ ев ϣϡтϽЦ ЭЗϧЂ ϝлзЫЮм ϢϽуϡЪ ϤϝугЪ ϟϳЃЮ ϽГЏзЂ РϝУϯЮϜ нтϼϝзуЂ  ϣЮϝϲ пТ йжϒ Еϲытм 

ϣзвфϜ 

 
Ϟ -  ϤϝϮϝуϧϲъϜ ϢϸϝтϾм ЭузЮϜ иϝув ЉЦϝзϦ Йв евϜϿϧЮϝϠ ϣϳЮϝгЮϜ ϣуТнϯЮϜ иϝугЮϜ мϒ ϽϳϡЮϜ иϝув ев ϝлϧуЯϳϦ аϾыЮϜ иϝугЮϜ ϤϝугЪ  ЭЫЇЮϜ Ϝϻк ϱЎнт -

 пЮϜнϲ ϢϽϧТ ЭϡТ ϝкыПϧЂϜ пТ ЙЂнϧж бЮ дϒ Еϲытм30  ϝвϝК )РϝУϯЮϜ нтϼϝзуЂ ϣЮϝϲ пТ ϣЊϝ϶м(  ев ϝззЫгϦ ϣϫтϹϲ ϝуϮнЮнзЫϦ ϽТнϧЮ ϝϡЃϳϦ

ϣуЯϳϧЮϜ иϝув ев оϸϝЋϧЦϜ Ϭϝϧжϖ ϣϲϝϦϖ 

 
Ϭ   - оϽЮϜ иϝув ев ϣϠϽЃϧгЮϜ иϝугЮϜ пЯК ϹгϧЛт оϻЮϜм ЭузЮϜ Ͻлж ϝϧЮϹϠ пЯузЮϜ пТнϯЮϜ дϜϿϷЮϜ ев ϝлϷЎ еЫггЮϜ ϣЯϳЏЮϜ ϣуТнϯЮϜ иϝугЮϜ ϤϝугЪ Бгж

ϣуϚϝгЮϜ ϤϜнзЧЮϜ мϐ . ЙЦнϧгЮϜ ϤϝззЧгЮϜ ЉЦϝзϦм ЭузЮϜ Ͻлж иϝув ЉЦϝзϦ Йв ϼϹЋгЮϜ Ϝϻк ЉЦϝзϦ ЙЦнϧгЮϜ егТ ЭЫЇЮϜ ев ϱЏϧт ϝгЪм нтϼϝзуЂ пТ

дϝЏуУЮϜ нтϼϝзуЂм РϝУϯЮϜ 

 
ϸ   - оϽЮϜ пТ ϝлвϜϹϷϧЂϜ ϸϝЛгЮϜ пКϜϼϿЮϜ РϽЋЮϜ  иϝув ϤϝугЫЮ Бгж ϱЎнт   ЭЫЇЮϜ . Ϝϻк иϝув ЉЦϝзϦ ЙЦнϧгЮϜ егТ ЭЫЇЮϜ ев ϱЏϧт ϝгЪм

 ЙЦнϧгЮϜ ϤϝззЧгЮϜ ЉЦϝзϦм ЭузЮϜ Ͻлж иϝув ЉЦϝзϦ Йв ϼϹЋгЮϜ РϝУϯЮϜ нтϼϝзуЂ  ϣЮϝϲ  пТ ϣЊϝ϶м  иϝугЮϜ аϜϹϷϧЂϜ Ϣ̭ϝУЪ ИϝУϦϼϜм 

 ЭЫЇЮϜ                      )2-7(    ϣϠнЯГгЮϜ ϣуТϝЎшϜ иϝугЮϜ ϤϜϽІϕв ЙϠϝϦ 
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ϒ -  Бгж ЭЫЇЮϜ ϱЎнтЬϤϝугЪ иϝув ϤϝугЪ Ϭϝϧжϖ ϢϸϝтϾм ЭузЮϜ Ͻлж иϝув ЉЦϝзϦ Йв ыϡЧϧЃв ϝкϼмϸ ϹтϜϿϧуЂ пϧЮϜм ϣϯЮϝЛгЮϜ пϳЋЮϜ РϽЋЮϜ 

ϞϽЇЮϜ иϝув 

 

Ϟ - ϽϳϡЮϜ иϝув ев ϣуϚϜϻО ЭуЊϝϳв Ϭϝϧжϖ Ьы϶ ев оϽ϶цϜ ϼϸϝЋгЮϜ ев иϽуТнϦ еЫгт ϝгЮ ϣϛТϝЫгЮϜ ϽϳϡЮϜ иϝув ϤϝугЪ . ϸϝгϧКъϜ аϹК Еϲытм

 йуЯК ϸϝгϧКъϜ еЫгтм ϝуЯгК ϝлуТ ϼϹЋгЮϜ Ϝϻк ЬыПϧЂϜ ϱϡЋт дϒ ЙЦнϧж ϣЯтнВ ϢϽϧТ ЭϡЦ ϼϹЋгЮϜ Ϝϻк пЯК)ϨϝϳϠϒ ϸϽϯв ЁуЮ( 

                         ЭЫЇЮϜ)2-8( ϣϠнЯГгЮϜ ϣуТϝЎшϜ иϝугЮϜ ϤϜϽІϕв ЙϠϝϦ
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1 (Category)  (I)  (T)

 (M) 

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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 ЬмϹϮ  )2 -10ϒ ( бЯЦϓϧЮϜ ϤϜ̭ϜϽϮϖ СузЋϦ 

Risks  and Consequences 
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R1. Droughts and water scarcity 

иϝугЮϜ ϢϼϹжм РϝУϯЮϜ 

     
     

R1.a Reduced Water supply 

иϝугЮϜ ϸϼϜнв ЉЧж  

-Development of deep groundwater                            

  ϣЧугЛЮϜ ϣуТнϯЮϜ иϝугЮϜ ϸϼϜнв ϣугзϦ 
I L H H H M P N S 

 -Increased Agricultural Drainage water re-use  

пКϜϼϿЮϜ РϽЋЮϜ иϝув аϜϹϷϧЂϜ ϢϸϝКϖ ϤϝугЪ   ϢϸϝтϾ 
I N H H M S P L P 

 -Construct & encourage Desalination plants   

ϣуЯϳϧЮϜ ϤϝГϳв ̭ϝЇжϖм  ЙуϯЇϦ 
I L M H H S P N S 

 -Resolve conflicts with Nile Basin countries         

ЭузЮϜ Ќнϲ Ьмϸ Йв ϤϝКϜϿзЮϜ Эϲ 
M R L H M L R N P 

 -Increase regional-level rainfall harvesting    
 ϣугуЯЦшϜ ϼϝГвцϜ ЬнГк ϸϝЋϲ  ϢϸϝтϾ         

T R L L L L R N P 

 - Research & applications on Demand 

Management   ϟЯГЮϜ ϢϼϜϸϖ пТ ϨнϳϡЮϜ ХуϡГϦ 
M L L M L M P N S 

 -Local use of Treated Waste Water 

   ϣϯЮϝЛгЮϜ РϽЋЮϜ иϝугЮ пЯϳгЮϜ аϜϹϷϧЂъϜ 
I L H H H M P N S 

 -Enhance research to develop new resources             

ϣуϚϝгЮϜ ϸϼϜнгЮϜ ϣугзϧЮ ϨнϳϡЮϜ  буКϹϦ         
T R M M M L P N P 

 -Enhance research on saline & sea water usage  

ϣКϜϼϿЮϜ пТ ϣϳЮϝгЮϜ иϝув аϜϹϷϧЂϜ пТ ϨнϳϡЮϜ буКϹϦ 
I L M L M M P N S 

 -Reduce evaporation losses from Lake Nasser  

 ϽЊϝж ϢϽуϳϠ ев ϽϷϡЮϜ ϹЦϜнТ ЭуЯЧϦ 
I L M M H M P N S 

 -Reduce water disposal to the Mediterranean 

 БЂнϧгЮϜ ϽϳϡЮϜ пЮϖ РϽЋзгЮϜ ЭуЯЧϦ 
T N H L L S R L P 

 -Optimize operating rules of the HAD 

пЮϝЛЮϜ ϹЃЮϝϠ ЭуПЇϧЮϜ ϹКϜнЦ ЭтϹЛϦ 
M N H M L S R L S 

 -Regional cooperation & enhance  prediction  tools 

ϕϡзϧЮϜ ϤϜмϸϒ м ЭϚϝЂм еуЃϳϦм пгуЯЦъϜ дмϝЛϧЮϜ 
M R M M L S P N S 

           

R1.b  Conflicts among competing 

users & sectors on scarce resources 

 ϣУЯϧϷгЮϜ ϤϝКϝГЧЮϜм иϝугЮϜ пвϹϷϧЃв еуϠ ϤϝКϜϿзЮϜ

ϼϸϝЋгЮϜ ϢϼϹж ϟϡЃϠ 

-Distribute water on Volumetric Basis  

   бϯϳЮϜ мϒ РϽЋϧЮϜ ЀϝЂϒ пЯК иϝугЮϜ ЙтϾнϦ)ϞнЃзгЮϜ ЁуЮм(   
I N L M H M P N S 

 -Activate Role & Laws WU  Associations  

БϠϜмϽϠ ϣЊϝϷЮϜ еужϜнЧЮϜм ϹКϜнЧЮϜ ЭуЛУϦ иϝугЮϜ пвϹϷϧЃв 
M N M H L M P N S 

 -Issue new Rules and standards for Water Rights  

иϝугЮϜ ФнЧϳЮ ϤϝУЊϜнвм ϢϹтϹϮ ϹКϜнЦ ϼϜϹЊϖ 
M N M M L M P N S 

 -Efficient Awareness programs ϣуКнϧЯЮ ϣЮϝЛТ ϭвϜϽϠ M N M M L L P N S 
           

R1.c Increased pollution in streams 

ϣуϚϝгЮϜ оϼϝϯгЮϜ пТ ϨнЯϧЮϜ ϢϸϝтϾ 

-Strict Environmental Regulation  ϣвϼϝЊ ϣуϛуϠ ϹКϜнЦ 
M N M M L S P N S 

 -Effective Monitoring & treatment systems 

 ϣϯЮϝЛгЯЮ м ϣЛϠϝϧгЯЮ ЬϝЛТ аϝЗж  
T N M H H M P N S 

 -Efficient Awareness programs (same as above) 

ϣуКнϧЯЮ ЬϝЛТ ϭвϝжϽϠ 
M N M M L L P N S 

 -Active role of Communities and participation ] 

ϣуЛгϧϯгЮϜ ϣЪϼϝЇгЯЮ ЬϝЛТ ϼмϸ 
M N M H L M P N S 

           

R1.d  Cross cutting issues ϤϝКϝГЧЮϜ пЦϝϠ            

i.   Public health deterioration  ϼнкϹϦ

ϣвϝЛЮϜ ϣϳЋЮϜ 

-Related to Health sector  ϣϳЋЮϜ ИϝГЧϠ ХЯЛϧт         
 

ii.   Soil salinity & land use changes 

пЎϜϼъϜ ϤϝвϜϹϷϧЂϜ ϽуПϦм ϣϠϽϧЮϜ ϣϲнЯв 

-Related to Agricultural sectorϣКϜϼϿЮϜ ИϝГЧϠ ХЯЛϧт           
 

iii.  Less hydropower generation ЉЧж ϹуЮнϦ 

ϣуϚϝвмϽлЫЮϜ ϣЦϝГЮϜ 

-Related to Energy Sector ϣЦϝГЮϜ ИϝГЧϠ ХЯЛϧт          
 

iv. Less inland  navigation 

activitiesϣуϲыгЮϜ ϣГЇжцϜ ЉЦϝзϦ 

-Related to Transportation  Sector  ЭЧзЮϜ ИϝГЧϠ ХЯЛϧт          
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R2. Increased Floods дϝЏуУЮϜ ϢϸϝтϾ           

R2.a Inundation of  low-lying 

lands ϣЏУϷзгЮϜ пЎϜϼцϜ ϽгО 

-Protection works in exposed areas (banks, é)  

 ϣЛЦнϧгЮϜ ϤϝϲϝЃгЯЮ ϣтϝгϲ ЬϝгКϒ)ϼнЃϯЮϜ..(  I L H H M S R L S 

 -Enhance Toshka spillway пЫІнϦ ЍуУв  ϣЛЂ еуЃϳϦ I L H H M M P N S 

 -Adjust HAD operating rules  

             пЮϝЛЮϜ ϹЃЮϜ ЭуПЇϦ ϹКϜнЦ  ϽууПϦ мϒ еуЃϳϦ  
M N H M L S R L S 

 -Enhance early warning and prediction tools   

ϕϡзϧЮϜ ϽЫϡгЮϜ ϼϜϻжшϜ ϤϜмϸϒм ЭϚϝЂм ϽтнГϦм еуЃϳϦ   
T R H H L M P 

N 
S 

 -Building capacity to deal with flood risk )            

 дϝЏуУЮϜ ϽВϝϷв Йв ЭвϝЛϧЯЮ ϤϜϼϹЧЮϜ м ϼϸϜнЫЮϜ ̭ϝзϠ 
T R M M L M P 

N 
S 

 -Monitoring & Evaluation  programs                Ϝ    

  бууЧϧЯЮ   ϭвϜϽϠ      ϣЛϠϝϧгЮϜм 
T N M H L L P N S 

           

R2.b Erosion in main Nile & canals 

 ИϽϧЮϜ м ЭузЮϜ пТ ϽϳзЮϜ 

-Protect exposed reaches of water streams                 

 ФϽПЯЮ ϝлЎϽЛϦ ЙЦнϧгЮϜ ХВϝзгЮϜ  ϣтϝгϲ    
I L H H M M R L S 

           

R2.c More Frequent and high intensity of    

      flash floods   ϢϹІ ϽϫЪϒм  Ϝ̯ϼϜϽЫϦ ϽϫЪϒ ϤϝжϝЏуУЮϜ 

    

  

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

дϝЏуУЮϜ ев пТнϯЮϜ дϜϿϷЮϜ еϳЇЮ м ЬнуЃЮϜ ев ϣтϝгϲ ЬϝгКϒ ̭ϝЇжϖ  
I L M M M M R L P 

 -Improve forecasting systems ϕϡзϧЮϜ бЗж ϽтнГϦм еуЃϳϦ  T R M H L S P N 
P 

 -Building capacity to make use of flash floods           

ϤϝжϝЏуУЮϜ иϝув аϜϹϷϧЂъ ϤϜϼϹЧЮϜ ̭ϝзϠ         
M N H H L S P N S 

           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ϓϧЯЮ ϣϲϽϧЧгЮϜ ϣуϯуϦϜϽϧЂшϜ ЉϷЯв                                                        ϽЋв пТ  ϣу϶ϝзгЮϜ ϤϜϽуПϧЮϜ ϽВϝϷв ϢϼϜϸϖбЯЦ ϽЋв пТ оϽЮϜм ϣуϚϝгЮϜ ϸϼϜнгЮϜ ϢϼϜϾнϠ ϣу϶ϝзгЮϜ ϤϜϽуПϧЮϜ Йв  

29                                                                                                                                                                                       ϒ.ϸ .  етϹЮϜ ϼнж Ϲгϳв Ϲгϳв -  Ѐϼϝв 2013  

 
 ЬмϹϮ ЙϠϝϦ             )2-10̮Ϯ (     бЯЦϓϧЮϜ ϤϜ̭ϜϽϮϖ СузЋϦ 

Risks  and Consequences 

 

ϽВϝϷгЮϜϝлЛϠϜнϦм  
 

Adaptation Measures 

 

бЯЦϓϧЮϜ ϤϜ̭ϜϽϮϖ 

C
a

te
g

o
ry

И
н
з
Ю
Ϝ
 

 

S
c
a

le
 
о
н
ϧ
Ѓ
г
Ю
Ϝ
 
 

 

A
d

a
p

ti
v
e

 C
a

p
a

c
it
y

 

б
Я
Ц
ϝ
ϧ
Ю
Ϝ
 
п
Я
К
 
Ϣ
ϼ
Ϲ
Ч
Ю
Ϝ

 

 F
e

a
s
ib

ili
ty

о
м
Ϲ
ϯ
Ю
 

 

P
o

te
n

ti
a

l 
 C

o
s
t

 

ϣ
т
ϸ
ϝ
Ћ
ϧ
Ц
ц
Ϝ
 
ϣ
У
Я
Ы
ϧ
Ю
Ϝ

 

T
im

e
 S

p
a

n
Ϣ
Ϲ
г
Ю
Ϝ
 

 

 
R

e
s
p

o
n

s
e

 
ϣ
Ϡ
ϝ
ϯ
ϧ
Ђ
ъ
Ϝ
 

 

R
e

g
re

t
 
Ϣ
ϸ
ϝ
У
ϧ
Ђ
ъ
Ϝ
 
а
Ϲ
К
 
 

 

S
u

c
c
e
s
s
 C

h
a

n
c
e

  
  

Ϝ
̭
Ϝ
Ͻ
Ϯ
ш
Ϝ
 
ϰ
ϝ
ϯ
ж

Ϥ
 

R3. Higher water consumption 

иϝугЯЮ пЮϝК ШылϧЂϜ 

          

R3.a Decreased water availability for 

agriculture   ϣϲϝϧгЮϜ  иϝугЮϜ ЉЧж 

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

  ϣуЮϝК Ϣ̭ϝУЪ ϤϜϺ оϼ  бЗж пТ ϤϜϼϝгϫϧЂϜ )ϽуЂϜнв м пЦϝЃв-БуЧзϧЮϝϠ оϼ(  

I N H H H M P N P 

 -Develop & Apply volumetric water quota system 

 ϤϝТϽЋϧЮϝϠ иϝугЮϜ  ЙтϾнϦ ХуϡГϦм ϣугзϦ)ϝугϯϲ(  
I N M M H L P N P 

 -Enhance role of water user associations  

 иϝугЮϜ пвϹϷϧЃв БϠϜмϼ ϼмϸ ЙуϯЇϦ 
M R M M L M P N S 

 -Strict rules on high water consumption crops 

иϝугЯЮ ϣкϽЇЮϜ ЭуЊϝϳгЮϜ ϹЎ ϣвϼϝЊ ϹКϜнЦ  
M N L M L M P N P 

 -Reduce irrigated areas & seasons  

бЂϜнгЮϜ ЍЛϡϠ ϣКϜϼϿЮϜ  аϹК мϒ ϣуКϜϼϿЮϜ ϤϝϲϝЃгЮϜ ЭуЯЧϦ 
M N L L L S R R F 

 -Reduce Water Duty for irrigated lands 

пϚϝгЮϜ езЧгЮϜ ЭуЯЧϦ  
M N M M L S P N S 

 -Generalize controlled drainage in rice areas  

ϾϼцϜ ЬнЧϳϠ бЫϳгЮϜ РϽЋЮϜ бугЛϦ  
I R M H M L P N P 

 -Efficient water quality protection programs 

 иϝугЮ ϣуКнж пЯК ДϝУϳЯЮ ϣЮϝЛТ бЗж  
M N M H M S P N P 

 -Wide Use of drought and salt tolerant crops   

РϝУϯЮϜм ϣϲнЯгЮϜ амϝЧϦ ЭуЊϝϳв аϜϹϷϧЂϜ пТ ЙЂнϧЮϜ  
M R H M L L P N S 

 -Create incentives to conserve irrigation water  

оϽЮϜ иϝув ϽуТнϧЮ ϿуУϳϧЮϜ  
M N L M L L P N P 

 -Activate fair & social water tariff system  

иϝугЮϜ ϣУтϽЛϧЮ ϝ̯уКϝгϧϮϜ ЬϸϝК аϝЗж ЭуЛУϦ  
M N M H L S P N P 

 -Efficient Awareness programs (same as above) 

бЗж ϣЮϝЛТ ϣуКнϦ  
M N M M L L P N P 

           

R3.bDecreased water availability for 

the municipal sector  

 ϞϽЇЯЮ ϣϲϝϧгЮϜ  иϝугЮϜ ЉЧж 

-Effective Awareness & educational programs 

among users to use conservative practices  

иϝугЮϜ ϹуІϽϧЮ еувϹϷϧЃгЮϜ еуϠ ϣЮϝЛТ ϣуКнϦм буЯЛϦ бЗж  

M N M M L L P N P 

 -Reduce leakage from public networks 

ϹЦϜнУЮϜ ЭуЯЧϦ иϝугЮϜ ЙтϾнϦ ϤϝЫϡІ ев  
T L M H H L P N S 

 -Develop tariffs leading  to water conservation  

иϝугЮϜ пЯК ДϝУϳЯЮ оϸϕϦ иϝугЯЮ ϣУтϽЛϦ ЙЎм 
M N H H L S P N S 

 -Install meters for all users 

еувϹϷϧЃгЯЮ иϝугЯЮ ϤϜϸϜϹК ϟуЪϽϦ  
I N H H M M P N S 

 -Apply conservative water regulations 

иϝугЯЮ ϹуІϽϧЮ ϣвϼϝЊ ϹКϜнЦ ХуϡГϦ  
M N M M L S p N P 

 -Construct & encourage Desalination plants  

ϣуЯϳϧЮϜ ϤϝГϳв ЙуϯЇϦм ̭ϝЇжϖ  
I L M H H S P N S 

           

R3.c Decreased water availability for 

industrial sector ϣϲϝϧгЮϜ иϝугЮϜ ЉЧж

ϣКϝзЋЯЮ 

Apply strict regulations for effluent quality 

 иϝугЮϜ ϣуКнж пЯК ДϝУϳЯЮ ϣвϼϝЊ ϹКϜнЦ ХуϡГϦ  
M N H M L S P N S 

 Enhance water recycling & offer incentives 

ϿТϜнϳЮϜ бтϹЧϦм иϝугЮϜ аϜϹϷϧЂϜ ϢϸϝКϖ ЙуϯЇϦ  
T L M H M S P N P 
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R4. Sea Level Rise                 

ϽϳϡЮϜ  ϱГЂ иϝув  ϞнЃзв ИϝУϦϼϜ 

          

R4.a Inundation of low-lying lands 

ϣЏУϷзгЮϜ пЎϜϼъϜ ФϽО 

- Conduct detailed studies on the effectiveness of the 

proposed measures 

ϣϲϽϧЧгЮϜ ϤϜ̭ϜϽϮшϜ ϣуЯКϝТ еК ϣуЯуЋУϦ ϤϝЂϜϼϸ ЭгК  

T N M H L M P N S 

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

Lake Manzala & Lake Burullus) 

 ϣЏУϷзгЮϜ пЎϜϼъϜ пТ ϣϡВϽЮϜ пЎϜϼъϜ аϝЗж ЭгК ) ϢϽуϳϠ Эϫв

ЁЮϽϡЮϜ ϢϽуϳϠм ϣЮϿзгЮϜ..(  

I L M H L M P N S 

 -Periodic beach  nourishment and groins 

 ЬϝвϽЮϝϠ  ϙВϜнЇЯЮ  ϣтϼмϹЮϜ ϣтϻПϧЮϜ  
T L H H H S R N S 

 -Reinforcing naturally  protected areas  by sand dunes  

ϣуЯвϽЮϜ дϝϡϫЫЮϝϠ ϣуЛуϡГЮϜ ϣтϝгϳЮϜ ϿтϿЛϦ 
I L H H M S P N S 

 -Protection & enforcement existing protection works 

ϝ̯уЮϝϲ ϢϸнϮнгЮϜ ϣтϝгϳЮϜ ЬϝгКϒ буКϹϦм ϣтϝгϲ  
I L H H H M P N S 

 - Construct breakwaters and/or sea walls 

- ϽϳϡЮϜ БϚϜнϲ мϜ иϝугЮϜ ϿϮϝϲ ̭ϝЇжϖ  
I L M H H M P N S 

 -Reinforcing the international road along the 

Mediterranean coast, as second defense line 

пжϝϪ ИϝТϸ БϷЪ БЂнϧгЮϜ ϽϳϡЮϜ ЬнВ пЯК пЮмϹЮϜ ХтϽГЮϜ буКϹϦ  

I N H H M M P N S 

 - Using Al-Salam Canal banks as first protection line  

Ьмϒ ИϝТϸ БϷЪ аыЃЮϜ ϣКϽϦ ϼнЃϮ аϜϹϷϧЂϜ 
I N H H M M P N P 

 -Apply the integrated coastal zone management plan 

ϣуЯϲϝЃЮϜ ХВϝзгЯЮ ϣЯвϝЫϧгЮϜ ϢϼϜϸшϜ ϣГ϶ ХуϡГϦ 
M N M H M L P N S 

 -Create additional rules for coastal development, 

covering CC impact  

ϣу϶ϝзгЮϜ ϤϜϽуПϧЮϜ ϽуϪϓϦ пГПϦ ϣуЯϲϝЃЮϜ ϣугзϧЯЮ ϣуТϝЎϖ еужϜнЦ ЭгК  

M N M H M L P N S 

           

R4.b Sea Water Intrusion 

ϽϳϡЮϜ иϝув Э϶ϜϹϦ  

-Conduct  more research  to update effectiveness of the 

proposed measures 

ϣϲϽϧЧгЮϜ ϤϜ̭ϜϽϮшϜ ϣуЯКϝТ ϩтϹϳϧЮ ϽϫЪϒ ϨϝϳϠϒ ЭгК  

M L H H L S P N S 

 -Increased rice areas on Northern regions 

ϢϸϝтϾ ϣуЮϝгЇЮϜ ХВϝзгЮϝϠ ϾϼцϜ ϤϝϲϝЃв  
T L H M L M P N S 

 -Regulate pumping at coastal areas  

ϣуЯϲϝЃЮϜ ХВϝзгЮϝϠ иϝугЮϜ ϵЎ пТ бЫϳϧЮϜ  
I L 

M M M 
M P N P 

 - Excavate interceptor drains parallel to the coast  

- ϽУϲϙВϝЇЯЮ ϣтϾϜнв ϣЛВϝЦ РϼϝЋв   
I L M H H M P N P 

 - Create hydrodynamic barrier by line of injection wells 

parallel to the coast  
-  ϼϝϠфϜ еЧϲ ϣГЂϜнϠ ЭϲϝЃЮϜ БϷЮ ϾϜнв ϿϮϝϲ ̭ϝЇжϖ  

I L M M M M P N P 

 -Extracting/injecting combination 

 сТнϯЮϜ еϳЇЮϜм ϬϜϽϷϧЂъϜ еуϠ ϬϿгЮϜ  
I L L M H M R L P 

 
-Constructing impermeable subsurface barriers 

ЌϼцϜ ϱГЂ ϥϳϦ  ϢϻУзв ϽуО ϿϮϜнϲ ̭ϝзϠ   
I L L M M M R L P 

           

R4.c Damage to Northern Lakes and 

communities ϤϜϽуϳϡЯЮ ϽувϹϦ 

ϤϝЛгϯϧЮϜм ϣуЮϝгЇЮϜ 

- 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.   ЌϽЛϠ ϣЏтϽК ϼнЃϮ ̭ϝзϠ20  Ͻϧв

 ХгКм2.5 пЮϜ 3ϜϽуϳϡЮϜ Э϶Ϝϸ иϝугЮϜ етϿϷϦм ϤϜϽуϳϡЮϜ ϣтϝгϳЮ Ͻϧв Ϥ  

I L H H H M P N S 

 -more studies & Research  are needed to identify 

vulnerability and potential adaptations ϤϝЂϜϼϸ   

бЯЦϓϧЮϜ ϤϜ̭ϜϽϮϖм ϽВϝϷгЮϜ ϹтϹϳϧЮ  ϣУϫЫв  ϨϝϳϠϒм 

T N M H L M P N P 

           

R4.d  Impacts on Coral reefs near the 

Red Sea shore line    ϣужϝϮϽгЮϜ ϟЛЇЮϜ ϽϪϓϦ

-Reinforce natural protection to the rocky coral reefs 

adjacent to the Red Sea shore ϣуЛуϡГЮϜ ϣтϝгϳЮϜ бКϸ 

ϽгϲцϜ ϽϳϡЮϜ ЭϲϝЂ ев ϞϽЧЮϝϠ ϣужϝϮϽгЮϜ ϟЛЇЮϜм ϼнϷЋЯЮ 

I L L M H M P L S 
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  Implementation Plan for the proposed CC Adaptation Measures (Risk-1: Droughts & Water Scarcity) R1    ϣу϶ϝзгЮϜ ϤϜϽуПϧЮϜ Йв бЯЦϓϧЯЮ ϣϲϽϧЧгЮϜ ϤϜ̭ϜϽϮщЮ  ϻуУзϧЮϜ ϣГ϶   ( 2-11-ϒ )ЬмϹϮ  

  

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 & Evaluationé

** 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                                      ϣу϶ϝзгЮϜ ϤϜϽуПϧЮϜ Йв бЯЦϓϧЯЮ ϣϲϽϧЧгЮϜ ϤϜ̭ϜϽϮщЮ  ϻуУзϧЮϜ ϣГ϶           ЬмϹϮ)2-11-Ϟ(    
 

 
  

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

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

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 worksé
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     ЬмϹϮ)2-11-Ϭ(          ϣу϶ϝзгЮϜ ϤϜϽуПϧЮϜ Йв бЯЦϓϧЯЮ ϣϲϽϧЧгЮϜ ϤϜ̭ϜϽϮыЮ  ϻуУзϧЮϜ ϣГ϶                               Implementation Plan for the proposed CC Adaptation Measures)  R3          

 

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 & Evaluationé

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

management, etc..
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   ЬмϹϮ) 2-11 -ϸ(  ϣу϶ϝзгЮϜ ϤϜϽуПϧЮϜ Йв бЯЦϓϧЯЮ ϣϲϽϧЧгЮϜ ϤϜ̭ϜϽϮщЮ  ϻуУзϧЮϜ ϣГ϶                                           Implementation Plan for the proposed CC Adaptation Measures)  R4         
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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No Adaption Measures 2010 2015 2020 2025 2030 2040 2050

R1 Droughts and Water Scacity
Ad1-1 Development of Deep Groundwater Wells                             ϣЧугЛЮϜ ϣуТнϯЮϜ иϝугЮϜ ϸϼϜнв ϣугзϦ  0.20 0.30 0.35 0.45 1.70 1.70

Ad1-2  Agricultural Drainage Water Re-Use                пКϜϼϿЮϜ РϽЋЮϜ иϝув аϜϹϷϧЂϜ ϢϸϝКϖ ϤϝугЪ  ϢϸϝтϾ 0.10 0.15 0.20 0.25 0.30 0.30

Ad1-3 Construction of Desalination plants                                                             ϣуЯϳϧЮϜ ϤϝГϳв ̭ϝЇжϖм  ЙуϯЇϦ 1.00 6.65 6.30 5.76 17.92 19.20

Ad1-4 Local use of Treated Waste Water                                                     ϣϯЮϝЛгЮϜ РϽЋЮϜ иϝугЮ пЯϳгЮϜ аϜϹϷϧЂъϜ 1.60 1.60 1.60 1.75 5.30 5.30

Ad1-5 Use of  Saline & Sea Water for Agriculture                                                  ϣКϜϼϿЮϜ пТ ϣϳЮϝгЮϜ иϝув аϜϹϷϧЂϜ 0.08 0.20 1.00 2.00 2.50 3.00

Ad1-6 Closing Khors in Lake Nasser to Reduce Evaporation Losses                  ϽЊϝж ϢϽуϳϠ ев ϽϷϡЮϜ ϹЦϜнТ ЭуЯЧϦ  0.10 0.20 0.30 0.40 0.50

Ad1-7 Volumetric Control  on Water Distribution to Branch Canals       бϯϳЮϜ мϒ РϽЋϧЮϜ ЀϝЂϒ пЯК иϝугЮϜ ЙтϾнϦ  0.10 0.50 0.75 1.00 1.50 2.50

Ad1-8 Soft Interventions           еужϜнЦм ϱϚϜнЮ ϼϜϹЊϖм ϤϜϼϹЦ ̭ϝзϠм ϟтϼϹϦм пКнЮϜ ЙТϼм  ϣуКнϦ ϭвϜϽϠм ϣтϼϜϸϖм ϣузТ ϤϜ̭ϜϽϮϖ 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,é.)                  (.. ϼнЃϮ)ФϽПЯЮ ϣЎϽЛгЮϜ ϤϝϲϝЃгЯЮ ϣтϝгϲ ЬϝгКϜ 0.25 0.50 0.50 0.75 0.75 1.00

Ad2-2 Enhancement of Toshka Spillway & Depressions                                                пЫІнϦ ЍуУв  ϣЛЂ еуЃϳϦ 0.10 0.20 0.25 0.50 0.50 0

Ad2-3 Flash Floods Protection works & Groundwater Recharge facilities   пТнϯЮϜ дϜϿϷЮϜ еϳІм ЬнуЃЮϜ ев ϣтϝгϲ ЬϝгКϒ 0.10 0.25 0.40 0.50 0.60 0.75

Ad2-4 Soft Interventions             еужϜнЦм ϱϚϜнЮ ϼϜϹЊϖм ϤϜϼϹЦ ̭ϝзϠм ϟтϼϹϦм пКнЮϜ ЙТϼм  ϣуКнϦ ϭвϜϽϠм ϣтϼϜϸϖм ϣузТ ϤϜ̭ϜϽϮϖ 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 ϣуЮϝК Ϣ̭ϝУЪ ϤϜϺ ϩтϹϲ оϼ  бЗж пТ ϤϜϼϝгϫϧЂϜ  0.30 0.90 1.50 2.40 3.60 4.20

Ad3-2 Install low presure pipe systems (mesqa & marwa) in old lands ϣуЮϝК Ϣ̭ϝУЪ ϤϜϺ пϳГЂ оϼ  бЗж пТ ϤϜϼϝгϫϧЂϜ 0.00 1.50 2.50 2.50 3.50 3.5

Ad3-3 Generalize installation of Controlled Drainage in Rice areas                   ϾϼъϜ ЬнЧϳϠ бЫϳгЮϜ РϽЋЮϜ бугЛϦ 0.18 0.53 0.53 1.05 1.40 1.40

Ad3-4 Volumetric Control  on Water Distribution to Branch Canals       бϯϳЮϜ мϒ РϽЋϧЮϜ ЀϝЂϒ пЯК иϝугЮϜ ЙтϾнϦ same as Ad1-7

Ad3-5 Enhancing and fixing water supply distributin networks                        иϝугЮϜ ЙтϾнϦ ϤϝЫϡІ ев ϹЦϜнУЮϜ ЭуЯЧϦ   0.2 0.5 0.75 1 1.25 1.5

Ad3-6 Soft Interventions           еужϜнЦм ϱϚϜнЮ ϼϜϹЊϖм ϤϜϼϹЦ ̭ϝзϠм ϟтϼϹϦм пКнЮϜ ЙТϼм  ϣуКнϦ ϭвϜϽϠм ϣтϼϜϸϖм ϣузТ ϤϜ̭ϜϽϮϖ 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                                                                 ϣϠнЯГгЮϜ ϣтϝгϳЮϜ ЬϝгКϒ ̭ϝЇжϜ  0.75 1.00 1.75 2.00 2.50 2.75

Ad4-2 Rehabilitation and Enforcement of Existing Protection works                           ̯ϝуЮϝϲ ϢϸнϮнгЮϜ ϣтϝгϳЮϜ ЬϝгКϜ буКϹϦм ϣтϝгϲ 0.25 0.50 0.75 0.00 0.00 0.00

Ad4-3 Enhancement of naturally  protected areas                                             ϢϸнϮнгЮϜ ϣуЛуϡГЮϜ ϣтϝгϳЮϜ ϣжϝуЊм ϿтϿЛϦ 0.25 0.50 1.00 1.50 1.75 2.00

Ad4-4  Regular Maintenance of break water & Sand Nourishment                              ЬϝвϽЮϝϠ ϙВϜнЇЮ ϣтϼмϹЮϜ ϣтϻПϧЮϜ  0.25 0.50 0.75 0.75 0.00 0.00

Ad4-5 Monitoring & Evaluation & Rresearch                                                               ϢϽгϧЃгЮϜ бууЧϧЮϜм ϹЊϽЮϜ ЬϝгКϒ 0.20 0.40 0.40 0.60 0.80 0.80

Ad4-6 Reduce threats of Sea Water Intrusion                             ϣϳЮϝгЮϜ ϽϳϡЮϜ иϝув Э϶ϜϹϦ ЭуЯЧϧЮ ϣтϼмϽЏЮϜ ϤϜ̭ϜϽϮшϜ ϺϝϷϦϜ 0.25 0.50 1.00 1.50 1.75 2.00

Ad4-7 Soft Interventions                              еужϜнЦм ϱϚϜнЮ ϼϜϹЊϖм ϤϜϼϹЦ ̭ϝзϠм ϟтϼϹϦм пКнЮϜ ЙТϼм  ϣЯвϝЫϧгЮϜ ϢϼϜϸщЮ  ϣтϼϜϸϖм ϣузТ ϤϜ̭ϜϽϮϖ 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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