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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 35
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

Pri=P1(1+Ka(T,-Tp) daleall ey %2 5545 Jaeay dglual) 30 3l 48 jhay a8 giall ISl 2o s

Adalod) hliall o o i g jal) phaw coguda plis)) 3 2
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gl Y 138 o LS Ailaiall o3gs 530 (g l) 0 oSl At oanda ot Les dn g s (wman ) 59) Rl (3hlially Aala
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Predicted Temperature & Sea Level Rise for Years 2025, 2050, 2075 and 2100 (°C)
2025 2050 2075 2100
o Temperature o) 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
o Temperature  (°C) 1.2 2.2 3.2 4.0
3 | SLR West Delta (cm) 13.0 34.0 55.0 72.0
8 «| SLR Middle Delta  (cm) 14.75 37.50 60.30 79.0
@ | SLR East Delta (cm) | 27.90 68.80 109.60 144.00

3ad a5 WS ATFL g0 lisadl g B (s g Jagy (3o 8 Gall ol cilaliaall (4-2) I Jganl) e g LS
el AU Alaall Jlaeh apanl GBSy g1 Y1 13g] Roaloaall iladl) ypaail caci 3l b il 5 bl Jall (e

Syl 3g0n Ales Ala 3 ATFT 5ol g Jal) By 3 ylaall G peall cilabisall (4-2) Json

Year 2025 2050 2075 2100
Region| W. M. E. W. M. E. W. M. E. W. M. E.

SLR (cm) 13.0 | 1438 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) 152.85 256.29 449.80 761.30
% of the Nile Delta Area 0.61% 1.03% 1.80% 3.04%
W: West Delta (Alex.) M: Middle Delta (AL-Burullus) E: East Delta (Port Said)
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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%

Water Supply _\_/olume Demand by Sector C_or_13umption Usa_g(_e/AIIocation
(billion m3/year) (billion m3/year) (billion m3/year)

Conventional Water Sources Drinking (Fresh W only) 2.20 9.50

Nile (HAD) 47.47 Industry 1.62 211

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

Unconventional Sources

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 TOTAL Water Usage or Allocation 72.07

2025 Alad il s il ae Sl o) el (16 =2) Jsan
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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%

\Water Supply »\‘/olume Demand by Sector qusumption Usa_g(_e/AIIocation
(billion m3/year) (billion m3/year) (billion m3/year)

Conventional Water Sources 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

Unconventional Sources

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 TOTAL Water Usage or Allocation 81.55

2025 alad Jiil slse 333 e il 0 aall (0 6-2) Json
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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%

water suppy e
Conventional Water Sources 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

Unconventional Sources

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 TOTAL Water Usage or Allocation 68.88

2050 alad dall olse (lais pe S ¢ ad) (1 7-2) Jsaa
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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%

Volum nsumption Allocation
\Water Supply (billiocr: r:S/yeear) Demand by Sector zﬁlif:l msrl’)t/egr) Us(ii?ﬁc{n m;S:latr)o
Conventional Water Sources 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
Unconventional Sources
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 TOTAL Water Usage or Allocation 86.63

2050 ?u d.u“ DL..\A SA\:;)' & 6_‘1\.4;3\ u‘):\.d\ (c_v 7_2) d}-\h
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2075 Water Budget under -ve Nile Flow & est. Population = 191 millions

Upstraem Abstractions = -10.50 Bil.m3 & CCimpact on the Nile flow is -20%

Water Supply ilonnlyery _|Demand by Sector otim | Gen e

Conventional Water Sources 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

Unconventional Sources

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 TOTAL Water Usage or Allocation 69.75
2075 Alxd Jail slse lais pe (S o Sad) (T 8-2) s

16



WV_JL;)'\JJ@LJ\J)\%Ms)\)'%a.;;mjl;\\)._;;j\@gmh@lw\);wu@

pas 8 Aaliall il el Hlaldas

2075 Water Budget under +ve Nile Flow & est. Population = 191 millions
Upstraem Abstractions = -10.50 Bil. m3 & CCimpact on the Nile flow is + 24%

Volume Consumption | Usage/Allocation
Water Supply (billion majyeary | PEMand by Sector (billion m3€year) (bigl]lion malyear)
Conventional Water Sources Drinking (Fresh W only) 441 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 150 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
Unconventional Sources
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 TOTAL Water Usage or Allocation 90.50

2075 el Jall e 3 3 ae S ol ad) (@ 8-2) Jsas
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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%
T iy [pemndoyseor | Camn TR
Conventional Water Sources 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
Unconventional Sources
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 TOTAL Water Usage or Allocation 71.71
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2100 Water Budget under +ve Nile Flow & est. Population = 237 millions
Upstraem Abstractions = -13.00 Bil.m3 & CCimpact on the Nile flow is + 27%
aterSpply ey emendoyseor | G TSt
Conventional Water Sources 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
Unconventional Sources
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 TOTAL Water Usage or Allocation 94.21
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Estimated Projected Fresh Nile Water
70 under Wetting & Drying Scenarios and upstream abstractions
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Estimated Share of fresh Nile Water /Capita
under Wtting & Drying Scenarions and Upstream abstractions
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Estimated supplied fresh water from all sources
under Wetting & Drying Scenarios and upstream abstractions
70
60 -
50 4
= 40 -
= o [¥=)
2 30 4 =N = =3 — 54 < (2= <
=21 1®17) B8] |8|%| (3¢ |8|®| |&|®
10 H+
o
2010 2015 2025 2050 2075 2100 Years
[ O Drvina O \Wettina |

Alea) ) sy Jaill ol (il liie V) 8 1340 Aaliadl Adedl joliaal) aren (pe W i 2 30U 3l sleadl Colali) peca gr slall cilalaa) &l piise —

o) ) sl atlly & o e (e omlia) ) o ol J <l d
Als 835 Sl 50 o die o) sall o3 Maa) o oSy AL 43 @lld (e ey s lasdll g jliadl g Ciliadl g b il & daidl el Jss e
8 yshad e ) L 5 Alall Apixiae o8 i LaadlS 5 - laadll Alla 3 34 5Ll 63 5 alaall

Estimated Total Avaliable Water (Including Recycling)
under Wetting & Drying Scenarios and upstream abstractions
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Estimated Allocation to Drinking Water
under Wetting & Drying Scenarios and upstream abstractions
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Estimated Municipal Water Usage per capita
under Wetting & Drying Scenarios and upstream abstractions
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Municipal Water Consumption per capita
under Wetting & Drying Scenarios and upstream abstractions
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Estimated Total Allocated Agricultural Water
80 under Wetting & Drying Scenarios and upstream abstractions
70
60 -
50 -
=40 = ~
2 B 2 els 5 ~ -
=20 1 2|e o < 2 2|® 2|8
0 - 0 = g 5
10 A
0 . . r r r
2010 2015 2025 2050 2075 2100 \ears
| O Drying O Wetting |

Gel ) 3l lpanadd Kaall sbiall il alitin ¢ o pil) slie cilalgial i 35 Juill ey sbaall CilaaS (pailis gl 55 Jla & - |
hain Cua geas (B goladll Ol #1330 e b jplad Sle 1 ) s Lee ) iliall gl Alla Al
300l adud) (a2 3all o) iy

% of allocated Agricultural water to available Water
90% under Wetting & Drying Scenarios and upstream abstractions
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Irrigated Area (with current water duty)
under Wetting & Drying Scenarios and upstream abstractions
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% Reduction in water duty from optimum [to keep same area of (2010)]
under Wetting & Drying Scenarios and upstream abstractions

120%
100% A
80%
S 60% - S
S| A = |2 2 5 5
40% - = | = S | > S| o R | = |3 < | 3
© ©
20% -
0% - r . . .
2010 2015 2025 2050 2075 2100 Years
| O Drying O Wetting |

ol s i) gy s il 3 Gl e i)l Al Ll e A0l i) 3 o siall bl ds enim gy -
iase Byl yall s )3 g U )) Cannsy obaall (10 Aol 3 claliad 304 ) (e a2 e
Aol 30 g U ol g o (5-2) JSA

Al Aglas dllia o6 o ol Al Gl 13 e aliall a5 Al coliiall i Alla b ad e 2l Ua dpaa) e
5055 Ainal) 336 Y) aen i (ge Daxinl) danl e el s3] ikl sall (ga @l 5 o 59 A gl Cilgad) Aal (e
Al e LS Al s g Clamall JUA (e Allany sluall a5 e sonll L oSl ded )3l g s 0 5 Adlall 2 ) sal)

2 oLl ilia A JISEY) i AR e a5 Aalial) olual) (18l aa AN 4y gllaal) Ailal) psbaal) 5-2
Al paal) s lED pobadll aes e daill gd Sl el Gl gl s Gliall g b lla (e IS (8 L
M‘j GC‘JJX‘ L_Q_).AAS\ o\,}.q C'_A:MS uﬂhS} AENOA | @S}ﬂ\ "1:"““} 47333.1]\ D\T)Aj :u;maj\ :ﬂ:\ﬁ};j\ o\:m]\} d;u“ ‘ﬁl\.{:i U_)\.cj)ﬁms
5 sSal Ayie 30 ) die Lealasid slaall g dallaal

Estimated Required Additional Water from Upper Nile Projects
under Wetting & Drying Scenarios and upstream abstractions
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Estimated Required Deep Groundwater
under Wetting & Drying Scenarios and upstream abstractions
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Estimated Required Desalinated water
under Wetting & Drying Scenarios and upstream abstractions
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Estimated Shallow Groundwater (Delta)
under Wetting & Drying Scenarios and upstream abstractions
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Estimated Re-Use of Agric Drainage Water
under Wetting & Drying Scenarios and upstream abstractions
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Estimated Re-Use of Treated Waste Water
under Wetting & Drying Scenarios and upstream abstractions
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Estimated Equivalent volume of Sea Water Agriculture
under Wetting & Drying Scenarios and upstream abstractions
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R1. Droughts and water scarcity
olaall B i g alaall
R1.a Reduced Water supply -Development of deep groundwater
obaall 2 ) g0 il Liyanl) 48 gal) olsal) 3 ) ga sl l|[L|H|[H|HM|P|N]| S
-Increased Agricultural Drainage water re-use
=l G all sl aladind sale) GlaeS 0L ) PINJ HHIMSIPILLP
:Cop\st;uct &:ﬁ(jurage“Desahnatlon plants Ll mliulalslein] s
-Resolve conflicts with Nile Basin countries
Q) (msm 53 e e 3301 MIR| L |H|M|L|R|NJ] P
-Increase regional-level rainfall harvesting
SaadiYl Uaedl Jslaa slas 5203 TIR| L|L|L|LIR|N]J] P
-Research & applications on Demand
Management  llall 3 la) (A & gall 3k MILI L IMILIMIPINTS
-Local use of Treated Waste Water
Al iyl sladd Il plasiy) PIL] A HIHIMIP NS
-Enhance research to develop new resources
ALl 3 ) el Aaill gl e TIR{M|{M|M|LIP|N|] P
-Enhance research on saline & sea water usage
Aol (b Aadlal olse pladind 3 &gl e L M LM M P NS
-Reduce evaporation losses from Lake Nasser
b s e A 81 M MR MR NS
-Reduce water disposal to the Mediterranean
o giall yadl Y o pemial) L5 TIN|H|L|L|SIR|L]|] P
-Optimize operating rules of the HAD
el 2y Qi ae ) 8 Jyaes MIN|H|M|L|S|IR|L]S
-Regional cooperation & enhance prediction tools
il il ol g Sy e 5 onlB¥) o shail MIR|IM|M|L|S|P|NJ]S
R1.b Conflicts among competing
users & sectors on scarce resources -Distribute water on VVolumetric Basis CINL L IMIHIMIPINT s
Aabial) cile Uadl) 5 oluall ediioe Cpu cile ) 3l (smial) Gulg) paall ol Coyeatl) Gulad e obaall a3 53
‘)ALA‘J\ B ) Caw
-Activate Role & Laws WU Associations
slaal) ariinna ol 5 3 mlil) (il il 5 e gl Jynd MINIT M H | LIMIPN] S
-Issue new Rules and standards for Water Rights
bI:\.A” d}&ﬂ&\&aﬂ\f}ﬁéﬂhx‘_\ﬁ)‘ml M M M LM P S
-Efficient Awareness programs e sill Allxd zeal M M |[M|L|L|P S
R1.c Increased pollution in streams -Strict Environmental Regulation s b 43w 2ol 6
Alall (g laall (A &l By MIN|M|M|L[S|P[N] S
-Effective Monitoring & treatment systems
Al dngtiall Jlab ol TIN|{M|H|HM[P|N] S
EEIZE A;vgfness programs (same as above) MInImImliciclieIn] s
-Active role of Communities and participation ]
il 4 JLEal Jlad 50 MIN| M |H|LM|P|N S
R1.d Cross cutting issues <ileUadll il
i. Public health deterioration _ s -Related to Health sector Asall ¢Uais (3laty
Aalall Anall
ii. Soil salinity & land use changes -Related to Agricultural sectorie! i g Uasy 3l
al Y laladinl a4y yill da gla
iii. Less hydropower generation 255 (=is | -Related to Energy Sector 48l ¢ Ussy (5l
duila 5 el A3l
iv. Less inland navigation -Related to Transportation Sector Jaill gUad (sl
activitiesis ) idaisy) il
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R2. Increased Floods ¢baudl 8243
R2.a Inundation of low-lying -Protection works in exposed areas (banks, ...) LIt HlrIMmlsIrlL] s
lands dmdaidl ol Y1 jee (o osmeadl) Al siall claliall dles Jlee]
-Enhance Toshka spillway S5 55 (e das pund Il /LI HH|M|M|P|N]S
-Adjust HAD operating rules
el ) S el i 5 (e MIN| HM|L|S|R|L] S
-Enhance early warning and prediction tools N
350 Sl ) gy By 5k 5 (g TRIAHEMIP S
-Building capacity to deal with flood risk ) N
- itori i J
Monitoring & Evaluation programs TiInIMIHlLlLirINT s

Gadially il el s

R2.b Erosion in main Nile & canals
gl 5 dall 3

-Protect exposed reaches of water streams
Gl L a3 2 giall (3laliall dles

R2.c More Frequent and high intensity of
flash floods sa& yiSis 1) S5 S clilayill

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

Shzmill ga A sall G Al Gadl 5 Jsmadl e dlas Jlae oliti)

-Improve forecasting systems 3l ol jashis e | 1o M IH L L I sl pIN] P

-Building capacity to make use of flash floods
Glilzasdl) olae aladiuy &l Hadll oy
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R3. Higher water consumption
slaall e eiblgial

-Investment in efficient irrigation equipment
(piped mesgas-marwas,& trickle irrigation....) I'{N|H|{H|HM|P|N]P
(Bl (5 - o) g 5 Hle) Alle 50l Cld oy olai 3l il

R3.a Decreased water availability for
agriculture Aabiall ol ads

-Develop & Apply volumetric water quota system
(Lana) b pailly sbaall a3y 5 (3uuda g 41als

-Enhance role of water user associations
b\:\Aﬂ ‘SA&MLAL%‘}J ‘)}J@;uuw

-Strict rules on high water consumption crops
sleall 4 il Jualaall A da i 2e )

-Reduce irrigated areas & seasons
il sall mrn el 530 axe o Al 3l Claliad) Julis

-Reduce Water Duty for irrigated lands
el (il s

-Generalize controlled drainage in rice areas
J)‘)!‘J}S;J?Sa.d\u‘)d\ﬁmu

-Efficient water quality protection programs
saal e 53 e Jaliall Allad o

-Wide Use of drought and salt tolerant crops
Calial) 5 A slall o sl Jaalae aladi) 8 au ill

-Create incentives to conserve irrigation water

Gl dhse sl Sl

-Activate fair & social water tariff system
a\ea]\ 434):_“ t.\:;\.;u;‘ dJL‘; (‘;LE:.'\ J:\ui

-Efficient Awareness programs (same as above)
s G 53 ol

R3.bDecreased water availability for
the municipal sector
il Aaliall olaall s

-Effective Awareness & educational programs
among users to use conservative practices
slaall 303 50 (pariiosal (Al e 55 e’ o

-Reduce leakage from public networks
sbaall ) 65 S (e 81 ) Jolis

-Develop tariffs leading to water conservation
bw\&kuddﬁbw@)ﬁﬁj

-Install meters for all users
Q&AM a\:mﬂ Calalae t_t:ISJJ

-Apply conservative water regulations
biall 205 51l e Jlua 20 8 (ke

-Construct & encourage Desalination plants

R3.c Decreased water availability for
industrial sector dalid) sluall b
icluall

Apply strict regulations for effluent quality
sbaall e 5 o Blaallia jlon ac) 8 (ks

Enhance water recycling & offer incentives
80 ) a5 olsall aladia sale) auand
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R4. Sea Level Rise
A pha ol e gl

- Conduct detailed studies on the effectiveness of the
proposed measures TIN|MIH| L |{M|P|[N] S
da el el Y dleld e diluadi bl )3 Jee

R4.a Inundation of low-lying lands
daidnd) ol Y 52

-Creating wetlands in vulnerable low lying areas (e.g.
Lake Manzala & Lake Burullus)

5y Jie) Acabdiall ol HY1 (8 3ada 1 ol HY) alai e
(oo 8y A il

-Periodic beach nourishment and groins
Juoll halpall 4y ) pall 4aasl

-Reinforcing naturally protected areas by sand dunes
ke )l SIL Agmdall Aleall 3 35

-Protection & enforcement existing protection works
Gl 53 5 sall Alaall Jlacf ase i g Alen

- Construct breakwaters and/or sea walls
-l il en o) slaall ala oLi)

-Reinforcing the international road along the
Mediterranean coast, as second defense line I'{N|H|H|IM|M|P|NJ]S
8y TaaS L i) jadl Jsha e sl 3y yhal) e

- Using Al-Salam Canal banks as first protection line
Jsf plas JadS 2Dl de ji ) g pladiial

-Apply the integrated coastal zone management plan
lalidl slaliall ALl 5 Y] ddad Gyl

-Create additional rules for coastal development,
covering CC impact M|{N|MIH|M|L|[P|N]S
Joalial el el s daas dalalid) Apenill ddlia) oyl 6 Jae

R4.b Sea Water Intrusion
Al ol Jals

-Conduct more research to update effectiveness of the
proposed measures M|L|HIH|L|S|P|N]S
Ja yidl el ey Adeld Euaatl ST Elagl Jae

-Increased rice areas on Northern regions
Aol glaliadl 5,Y) cilabiw 33l )

-Regulate pumping at coastal areas M M| M
Alaliad) 3lalially sbaall feua b Sl

- Excavate interceptor drains parallel to the coast
- (LA A 5) e Aadald (o jlaa jia

- Create hydrodynamic barrier by line of injection wells
parallel to the coast lIfL{MM|M|M|P|N|P
- LY s e g Jalidl Jadl 5l ge Sala oL

-Extracting/injecting combination

-Constructing impermeable subsurface barriers
sy s el Bl ye el s el

R4.c Damage to Northern Lakes and

communities <l jsll el
laaaill g Alladl)

- 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. e 20 am iay je ) gus ol
) Jala obaall (35 < ) dead yie 3 1 2.5 GBas

-more studies & Research are needed to identify
vulnerability and potential adaptations <l )
AL e a5 Hhlaall aaadl AESL Clal

R4.d Impacts on Coral reefs near the
Red Sea shore ling  4la jell )

-Reinforce natural protection to the rocky coral reefs
adjacent to the Red Sea shore &l ileal) ae s
¥l el dale e il dla jall ol sl
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Policy, legal and institutional framework

!

Understand the vulnerability

Information needs

\4

Impact assessment

Evaluate

A\ 4 A

Vulnerability assessment

!

Development of measures

Financial arrangements
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Implementation Plan for the proposed CC Adaptation Measures (Risk-1: Droughts & Water Scarcity) R1  4saliall ¢ paa s Al 4s Shal) cile) ol bdith) das (1211-2)J 92>

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) 200 (200 | 215|230 | 252 | 296 | 3.40 | 450 6.00 |Drying scenario
Estimated Budget for Period (LE Billion) |0 0.2 0.302|0.347|0.453| 1.70 | 1.70 .70

Ad1-2| Agricultural Drainage Water Re-Use Existing I?ramage Re-Use amou_nts are sub_jec to future reducﬂo_ns
Re-Use Vol - - — under drying scenario, and may increase slightly under the wetting

¢-Use Volume under Drying Scenario (Billionm3) 1600 1550 |1450 | 1350 1286 | 1150 | 1030 | 96 87 ]scenario and may not need additional budget

Estimated Budget for Period (LE Billion) 01 ]015| 02 | 025| 03 | 03 130

Ad1-3|Construction of Desalination plants
Targeted Desalination VVolume [Drying scenario] (Billion m3/yr) 02 (025 |06 095|131 |195|275| 475 6.5 Junder drying Scenario
Estimated Budget for Period (LE Billion) 1.00 | 6.65 | 6.30 | 5.76 | 17.92 | 19.20 56 03

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 7.5

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

Ad1-5)Use of Saline & S_ea Water for Agriculture therefore it is not cpnsidered significant till 2050. The amounts
Targeted Used salineor sea Volume /yr [Drying scenario] (Billion m3/yr) 0 0 0.000.00|0.25| 0.80 | 1.90 | 3.00 5.50 |mentioned here are the equivalent fresh water amounts. ROUGH
Estimated Budget for Period (LE Billion) |0 0.08 | 020 | 1.00 | 2.00 | 2.50 | 3.00 b7

Ad1-6|Closing Khors in Lake Nasser to Reduce Evaporation Losses Rough estimate of how much savings from evaporation losses can be

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

Targeted Reduced Volume/yr (Billionm3/yr) | 0 | 02 | 04 | 06| 08 1.0 modifying lake levels) evaporation losses will decrease as well.
Estimated Budget for Period (LE Billion) 0.0 | 0.20 | 0.30 | 0.40 | 0.50 150

Ad1-7{Volumetric Control on Water Distribution to Branch Canals Volumetric water control to branch canals is not an easy task, and it
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 |will need some time to build capacity and decisde on appropriate
Corresponding area under volumetric control (1000 fed.) 10.00 | 0.00| 59 | 147 | 294 | 588 | 1029 control mechanism. But it will help in distributing water shortage
Estimated Budget for Period (LE Billion) 010 | 050 | 0.75 | 1.00 | 150 | 2.50 o5

Ad1-8]Soft Interventions
-Efficient Awareness programs and campaigns * Includes: training on water conservation, conflict resolution, effective water
—Capalety BUIldIng*. control, monitoring & Evaluation...
'APP_“e_d and A(_japtlve Research** ** Includes: developing new water resources, energy, control
-Optimize perating rules of the HAD algorithms, water quality management,sea water agricuture, ..etc..
-Requce Water Duty Tor 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) 007 | 0.0 | 0.15 | 0.30 | 040 | 0.50 152
TOTAL Estimated Budget for Risk-1 per period (LE Billion) 395 | 970 | 1065 | 11.91 | 30.12 | 32.50 los13
Estimated Annual Budget for Risk-1 (LE Billion/yr) 065 | 1.94 | 213 | 2.38 | 301 | 3.25
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Implementation Plan for the proposed CC Adaptation Measures) R2
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Aalial) @l il pa Al A 8l Clp) 230 LA Ad (@-11-2) Joia

No[Adaption Measures 201012015 | 2020 | 2025 | 2030| 2040 | 2050| 2075 | 2100 Remarks
R2 |Increased Floods

Ad2-1|Protection works at exposed reaches (banks,....) These works include remodeling and raising banks in low-lying reaches,
Targeted length/level of protection this period (km) 500 {1000 1500 | 2000| 2500 | 3000 | 2000 | 1000 |and/or provide more regulation on water levels. Budget cannot be estimated
Estimated Budget for Period (LE Billion) 025 | 050 | 050 | 075 | 0.75 | 1.00 at this stage, but can be estimated by ministry experts

Ad2-2|Enhancement Of Toshka Spl-llway & Depressions — Enhancements to accoodate probable high floods and in case of emergency.
Targeted Additional Capacity (Billion m3) 0 | 3] 7 ]10] 1 Budget is roughly estimated and needs to be checked ministry experts
Estimated Budget for Period (LE Billion) 0.0 | 020 | 025 | 050 | 050

Ad2-3|Flash Floods Protection Works & Groundwater Recharge facilities needs more information from relevant departments to estimate size f works
Targeted protection works and budgeting
Estimated Budget for Period (LE Billion) 0.0 | 025 | 040 | 050 | 060 | 0.75 260

Ad2-4{Soft Interventions
-Efficient Awareness programs and campaigns * Includes: training on flood risk management, monitoring & Evaluation, groundwater
-Capacity Building* recharge ..etc
-Applied and Adaptive Research** ** Includes: weather forecasting and climate mdeling, flood risk assessment
-Adjust HAD operating rules and management, protection works. ..
-Enhance early warning and prediction tools
-Monitoring & Evaluation programs
Estimated Budget for Period (all soft interventions) (LE Billion) 005 | 010 | 015 | 030 | 040 | 050 150
TOTAL estimated Budget for Risk-2 (LE Billion) 0501 1.05! 1.30 | 2.05| 2.25 | 2.25 lo.0
Estimated Annual Budget for Risk-2 (LE Billion/yr) 010 | 021 | 026 | 041 | 023 | 0.23
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Implementation Plan for the proposed CC Adaptation Measures) R3
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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

150

2.20

3.00

Estimated Budget for Period (LE Billion)

0.30

0.90

1.50

240

3.60

4.20

12.60

Ad3-2

Install low presure pipe systems (mesga & marwa) in old lands

Targeted area with piped systems (million fed)

0.10

0.25

0.50

0.75

110

145

1.90

240

Estimated Budget for Period (LE Billion)

0.00

150

250

2.50

3.50

3.50

1350

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

150

1.75

Costs of Controlled drainaeg/fed (LE/feddan)

3500

3500

3500

3500

3500

3500

Estimated Budget for Period (LE Billion)

0.18

053

053

1.05

1.40

140

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

1.25

15

Ad3-6

Soft Interventions

-Efficient Awareness programs and campaigns

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

-Capacity Building*

monitoring & Evaluation...

-Applied and Adaptive Research**

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

-Enhance role and supporting laws for water user associations

management, etc..

-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

152

TOTAL estimated Budget for Risk-3 (LE million)

0.75

3.53

543

1.25

10.15

11.10

38.20
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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 EI-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

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 EI-Burullus Take & utilize the Tow-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

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

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

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

IOTAL 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 Tor RISK-4 (LE Billion/yn

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
Ad1l-1 |Development of Deep Groundwater Wells Agand) 48 sl olpall 2 ) 50 Agass 0.20 0.30 0.35 0.45 1.70 1.70
Ad1-2 | Agricultural Drainage Water Re-Use =00 caall slis aladiu) sale) eSS 33L5 0.10 0.15 0.20 0.25 0.30 0.30
Ad1-3 |Construction of Desalination plants Aplanll Dlasa 2L5) 5 aaandS 1.00 6.65 6.30 5.76 | 17.92 | 19.20
Ad1l-4 |Local use of Treated Waste Water Aalleall ca_pall sbial (Asall alaiiny) 1.60 1.60 1.60 1.75 5.30 5.30
Ad1-5 |Use of Saline & Sea Water for Agriculture Aol 8 Aatlall olae aladiud 0.08 0.20 1.00 | 2.00 2.50 3.00
Ad1l-6 |Closing Khors in Lake Nasser to Reduce Evaporation Losses i B yan (e AN 28) 68 Jolas 0.10 0.20 0.30 0.40 0.50
Ad1-7 |Volumetric Control on Water Distribution to Branch Canals anall o i patll il (e slaall a3 53 0.10 0.50 0.75 1.00 1.50 2.50
Ad1-8 |Soft Interventions O 585 =) 5l Hlaual 5 il a8 el s iy (oo Y 2d s dae 55 el s A lal s A le) e 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,....) (.. o) Boall dm jrall Gilaliall dgles Jles) 0.25 0.50 0.50 0.75 0.75 1.00
Ad2-2 |Enhancement of Toshka Spillway & Depressions S Gmie Am (e 0.10 0.20 0.25 0.50 0.50 [0}
Ad2-3 |Flash Floods Protection works & Groundwater Recharge facilities (3 sl &) 5al Gl s Jsaad) e Slaa Jlas 0.10 0.25 0.40 0.50 0.60 0.75
Ad2-4 |Soft Interventions O B =S Hlaal 5 Sl 58 el s s (oo Y ads Aas 55 el s Aalals Al le) e 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 Jo.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 Zalle 3:US Chld Cuaa (55 alal (8 <l la¥in) 0.30 0.90 1.50 2.40 3.60 4.20

Ad3-2 |Install low presure pipe systems (mesqa & marwa) in old lands 4ulle 3:WS b adaw (5 olad (& il lafin) 0.00 1.50 2.50 2.50 3.50 3.5

Ad3-3 |Generalize installation of Controlled Drainage in Rice areas DoY) J s aSaall (o juall aress 0.18 0.53 0.53 1.05 1.40 1.40

Ad3-4 |Volumetric Control on Water Distribution to Branch Canals aaall ol i peatll (b (e slaall a5 53 same as Ad1-7

Ad3-5 |Enhancing and fixing water supply distributin networks olaall &y 5 55 COlSad (ye 38 a1 Jalas 0.2 0.5 0.75 1 1.25 1.5

Ad3-6 |Soft Interventions O B = Hlaal 5 Sl 58 el s iy (oo Y ad s s 55 el s Aol s Ad le) e 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 L evel Rise

Ad4-1 |Construct Necessary Protection works A sllaall laall Jlae i ol 0.75 1.00 1.75 2.00 2.50 2.75

Ad4-2 |Rehabilitation and Enforcement of Existing Protection works Glls 32 52 gall Alaad) Jlee ) ae iy Aglas 0.25 0.50 0.75 0.00 0.00 0.00

Ad4-3 |Enhancement of naturally protected areas B3 s sall Apmpdall Aglaad) Bolpa 5 52 523 0.25 0.50 1.00 1.50 1.75 2.00

Ad4-4 | Regular Maintenance of break water & Sand Nourishment Jlalb (da) suil 4y 5 al) A0k 0.25 0.50 0.75 0.75 0.00 0.00

Ad4-5 |Monitoring & Evaluation & Rresearch B atiisal) apdill 5 aa M Jlasd 0.20 0.40 0.40 0.60 0.80 0.80

Ad4-6 |Reduce threats of Sea Water Intrusion Aadlall jaall olae Jabas Jlasl 4y 5 sezall Chle) oY) i) 0.25 0.50 1.00 1.50 1.75 2.00

Ad4-7 |Soft Interventions Ol 85 ool ol laual 5 <l 5a8 el g 53Ty (o sl @by AlalSEall 31000 A Hla) 5 Ad ile) sa) 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

GRAND TOTAL Estimated Budget for All 4 Risks (LE Billion) 6.60 | 17.93 | 23.52 | 28.31 | 50.32 | 54.40 ]i1s1.08

|Est|mated Annual Budget Tor the 4 Risks (LE Billion/yr) 1.32 3.59 4.70 5.66 5.03 5.44
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Estimated CC Adaptation Budget for the Main 4 Risks
in Billion LE over 35 years

ER1: Drought & Water Scarcity
B R2: Increased Floods
ER3: Higher Water Consumption
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Estimated % of CC Adaptation Budget for the Main 4 Risks over

35 years
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[ R4: Sea Level Rise
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