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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 tblpstreamDams  (billion m3/yr) 5 8 10.50 13
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itia ) cleUadlly lal clalia¥) Glua b desdioall bl @) (2-2) s

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

PimPy(1+Ka(T,-Ty) Hsbeall Gag %2 30l ) Jasas dnbuad) 53k 30 48 yhay ad il ) se Glea
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oAl o olae Coguiia LY Tan dusln e (8 daill e Wy s Al el condilly el s Jlel) g gl i L
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 21%D) (
2025 2050 2075 2100
2 Temperature Cc) 0.9 1.3 1.8 1.8
8 4| 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
2 Temperature (°C) 1.2 2.2 3.2 4.0
® | SLRWestDelta (cm) 13.0 34.0 55.0 72.0
8 </ SLR Middle Delta (cm) 14.75 37.50 60.30 79.0
? ["SLREastDelta  (cm)| 27.90 68.80 109.60 144.00

ad a5 WS ATFT o lisadl Wiy W (s g daugy (3o 8 Gall el 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 350n Ales Al 3 ALF] 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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2025Water Budget under -ve Nile Flow & estimated Population = 104.3 millions

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

\Water Supply _\/olume Demand by Sector ansumption Usgge/AIlocatior

(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 Wate 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 o) Jiill sls il an Sl o) 3l (16 -2) Jsan
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2025Water 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 Cppsumption Usqge/AIlocatior

(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 Wate 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 alal Jiil slse 3303 e il o) adll (0 6-2) Json

Ua 8 %15-Cle il L o) adsi = o g dansi (ysale 146 M sad Sl sae Juay of i jiél cum 12050 ple
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Gl Cal gaadly LS iy Al Al Jaal) daas (8 Uiy gl lly 3 Jall ol (e pas anal (e S e L 8
Ma 5%, W50 s Lol jsliadd maes (e Aabiad) Adel) sluall g sene 5 sSiu Cun 0 o liad) (38 (g O
ral pandl Zilia) 2y Aeaiiondll byl s ana Jompas e o)l g bl Alla 3% JLle 62 a5 Gilall 5 i
B3 ke 86 Jsal byl gy bl Alls d 4l bl aaally 3 Lk 69 e L) 4ddasind
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2050Water Budget under -ve Nile Flow & est. Population = 145.8 millions

Upstraem Abstractions = -8.00 Bil.m3 & CC impact on the Nile flowis  -15%

water Sl gy [Pemandbysecor | oo Voot

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 Wate 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 daill olse lais g S o ad) (1 7-2) Jsaa
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2050Water 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 All ior]
\Water Supply (biIIiocn) :13/yeear) Demand by Sector gﬁ)lioil:nsl‘;;::) Us(,;"gi;en/ mB(Z/ZZ't)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 Wate 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
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2075Water Budget under -ve Nile Flow & est. Population = 191 millions

Upstraem Abstractions = -10.50 Bil.m3 & CC impact on the Nile flowis  -20%

Water Supply ionmaveay |Demand by Sector (oton ooy | ool

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 Wate 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 ol Jail sle s pe S ¢ Sad) (T 8-2) s
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2075Water Budget under +ve Nile Flow & est. Population = 191 millions

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

e oy ey [pemensbysecr | Cororen TUGeRenor

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 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

Unconventional Sources

Shallow Groundwater (Delta) 5.50

Re-Use of Ag. Drainage Wate 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 211 Jall slie ) 3w S ol ad) (@ 8-2) Jsas
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2100Water Budget under-ve Nile Flow & est. Population = 237 millions

Upstraem Abstractions = -13.00 Bil.m3 & CC impact on the Nile flowis  -31%

o vy [pemansbysecor | ST TS aton

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 Wate 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
2100 Aad sl slye (il ae Sl ol add) (I 9-2) Jaa
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2100Water Budget under +ve Nile Flow & est. Population = 237 millions

Upstraem Abstractions = -13.00 Bil.m3 & CC impact on the Nile flow is + 27%

s Sl gy Pemendbysecor | G TOe ool

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 abstractio
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Estimated supplied fresh water from all sources
under Wetting & Drying Scenarios and upstream abstractions
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Estimated Total Avaliable Water (Including Recycling)
100 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
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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
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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
20 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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Risks andConsequences Adaptation Measures CRR? 8 ] € - é 31 Ec N Py
@ Tlo=| 51K & |2 _{
, 2R GORBHIE So
F 1 N3B H BmMIOF 6AUYsIOF dF HI|°Eo|QF30 8
3 3 %)
B¢ o
R1. Droughts and water scarcity
MFyr OF WpCxm PF
R1.a Reduced Water supply -Development of deep groundwater el alalalwlelnd s
MFyYyrtlF ppFHB JbYXx wdyr NHOF wyy THTOF wufpryr
-Increased Agricultural Drainage wateruse
nKFpOKF PORIKF ufrpyB akF PN H I HIMSIPI LT P
-Construct & encourage Desalination plants
wy A) 9lOF dfFTj B Fixwom DL | M HIHISIPINTS
-Resolve conflicts with Nile Basin countries
9y 3OF KHc bmp Ws <'-I|=KI-'-'VI RIL{HIMILIR NP
-Increase regiondevel rainfall harvesting
wyrydAdUlwF pfFrreyuF bHTK TIRPLLLLRINLP
-Research &pplications on Demand
Management 45 ATNIKF WpFpw n ML L IMILIMIP NS
-Local use of Treated Waste Water
wt tOF Nr toF POTFIOF upy| ' [V H|[H[HMPINTS
-Enhance research to develop new resources
wy CrrtOF ppFHTOF wyr 33 TR M AMIMAL PN P
-Enhance research on saline & sea water usage
WKFpOKWF nT wj OFr KOF wnrF PIL ML MIMAPINT S
-Reduce evaporation losses from Lake Nasser
OHWF X WOyj 3 eB JbIF PL | MM PH IMIPI NS
-Reduce water dispostl the Mediterranean
BBHIrIOF D) 31OF ntow POHR ' [V| T || SIRILLP
-Optimize operating rules of the HAD
ntoF NIOF Critof 3 aynistr |[MIN|HMILISIRILYES
-Regional cooperation & enhance prediction tool
0%33F 9FMpY M 3¢fBm |V |RIMMILISIPINGS
R1.b Conflicts among competing
users & sectors on scarce resources -Distribute water on Volumetric Basis PINT L IMIaIMIPIN]T s
wysAspbr lOF df KF 4K (tHI3 rMOF6EYyIOM MY POHhHS3
ppbfF hr OF Wp Cx 43T
-Activate Role & Laws WU Associations
WFE YT OB 2F mOBs3 ysbr b IOF ey'vI NI MIHILIMPINTS
-Issue new Rules and standards for Water Rights
WFyr OF ¢qu+OqFYFbFHBMM MAMIL MIP
-Efficient Awareness programgy KH 3 A0 | M M |M]|L|L]|P
R1.c Increased pollution in streams | -Strict Environmental Regulatioys p f b Wy MinImImiclislein] s
wy CfFrlOF oppfFtr lOF
-Effective Monitoring & treatment systems
wt OF It K0 M W/l IfFrar 410 I:T NG M HHIMAPIN TS
-Efficient Awareness programs (same as apove
Wy KHIAK bFNT 6BF X079 MANY MM LIL )P NS
-Active role of Communities and participatipn
wy Nlr 3t r lOF wbpfrlir A0 bf MAN | Mo H LM PN S
R1.d Cross cutting issuésp K f ' Y
i. Public health deterioration p H k J -Related to Health sectorwj HOF  UF [ 4 3
wB fF JIIOF  wj hIOF
ii. Sgil salinity & land use changes -Related to Agricultural sectoyK F p 9 FOF U F
nYFpbF 9fBFCP3BF
iii. Less hydropower generatiorC yb¥Dj -Related to Energy Sectowy LI I FOF W [T Y
wy CFBMOnbIlOF wUf I
iv. Less inland navigation -Related to Transportation Secto® 4 3 tOF U
activitiesyy ¢ bir FOF Wl i x|
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Risks andConsequences g |G Bl 2 glafc"
q Adaptation Measures % "8 j% S o8 8> 12 .
'S % HIE | X 8
. T192 402 =89
Fon 1B M b MIOR 6 ALYsIOF dF_ Rs| (292238 |2l
g |3 WED
< 3
R2. Increased Floodg F L1y Y
R2.a Inundation of lovlying Protection works in ex DL alwm rRIL
lands wWlIY b3 r lOF nYFp/(.oHDNTUWFLUHSsT IOF dfFcfplr A0
-Enhance Toshka spillway bll b Wy Y s I L H| M |M|P|N
-Adjust HAD operating rules
ntoF NIOF C MIN| HM| L |S|R|L
-Enhance early warning and prediction tools N
¢ 333 HKOF Oblyr OF pFMxXWF TR HH L MIP S
-Building capacity to deal with flood risk ) N
nFlyYOF OBfbs We 2sf| ' R MM LIMIP S
-Monitoring & Evaluation programs
WD 96 WOF W3 510 seFo3 | |N|MH|LILIPINTS
R2.b Erosion in main Nile & canals | -Protect exposed reaches of water streams Lt HlHImIMIRIL] s
MO KOF ™M 2y 3 IOF n ®ONAK FNYODNb WUHSIT IOF
R2.c More Frequent and high intensity { -Construct protection works in exposed areas & tq
flash floods WC 1 _FpHYOwlb | recharge groundwater from flashfloods
nFLyYIOF es nTuttoF agfFop| || MMM IMIRILYP
-Improve forecasting systengs3 3 9 tOF 63y + [l M IH| L Is|pIN] P
-Building capacity to make use of flash floods
d9fF XF LUy YIOF wnfrysB aFCDs'FJMN HH | L PSIPINTS
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6 ALYs IOF Y(F 10RO bm CE
> o2 >0 Sw] 3[C
5 S 1 £|0o © g lc
L%E%BELHC@- 8| 1|2
Risks andConsequences . S 8R9e |z <o B|mpP
Adaptation Measures e|lzP AT Q% 81>
nys lOF =0 gE |z 5 & |85
F 3B MHBM 6 AL Y9 OF 9F_ HS ‘g©§£33;§5
< | ° 3
R3. Higher water consumption
MEFyr A0 n O K Wbl
R3.a Decreased water availability f¢ -Investment in efficient irrigation equipment
agriculture wc fF 3 r lOF (piped mesqgamar was, & trickle irf I IN/H|/H|HM|P|NJP
(By Ys3-910mPBH B p MyyntOkrK BW F Y b 9
-Develop & Apply volumetric water quota systen
FYYyMdeEe TORIOF 3 umfryr lOF PINJMIM I H AL PINTP
-Enhance role of water user associations
MFyrtOF neCPasle B3FmMp MIRIM M LM P NS
-Strict rules on high water consumption crops
MEyr A0 wk Ol OF By kpjriof™M [N ML MIPINTP
-Reduce irrigated areas & seasons
6 BFHTIOF NN3Y3 wKFpatr |M{N|LJLILISIRIR]F
-Reduce Water Duty for irrigated lands
nCfrpr lOF e3yYr OF 3Dy AYb MINIM M LSEPINYGS
-Generalize controlled drainage in rice areas
CouF buUYj > 6bljrtoF PORE | RIMIH MILIPIN]P
-Efficient water quality protection programs
MFYT K wyKHx ndAK [OfF Y] MIN|MIH | MS P IN[P
-Wide Use of drought and salt tolerant crops
PFYtTIIOFM wcHAr OF amfr b MR H M LL TP INGS
-Create incentives to conserve irrigation water
OJWF nrpyB JOyTHIH Dy VYj :M Ny LMLl PINTP
-Activate fair & social water tariff system
MFyrtlOF wYTJONglO nryKrrsM NyMIHPLASIPINTP
-Efficient Awareness programs (same as above)
WIOF N3 myy K H b M|IN[M|M|LI|L|P|N|P
R3.bDecreased water availability fo| -Effective Awareness & educational programs
themunicipal sector among users to use conservative practices  |M [N |M M| L [L| P |N|P
MOl A0 gy BWOROF/bUY ¥ MFYyrtOF Cyl O30 eyBCbsal
-Reduce leakage from public networks
WFyr IOF UGy toRF By Aule| ' | S| M|H]HILIPINES
-Develop tariffs leading to water conservation
MFYyrlOF ndK AfFYj 410 obq)M NfHIH]LISIPINTS
-Install meters for all users
eyBCbslr A0 nrpyr 910 94Fp PN HPH) MM PN S
-Apply conservativevater regulations
MFyr dl0 Cyl O30 wBpF b CM NyMAIM LS p NP
-Construct & encourage Desalination plants
wy 9j slOF dfTrjB Wytlbwm L IMIH RIS PINTS
R3.c Decreased water availability fg Apply strict regulations for effluent qualit
industrial sector wyc F 3 r 1O pS); yr +09F Wy K H X nqﬂKy aF Y MI{N|H|M|L|S|IPIN|S
WKF 3 hAIO
Enhance water recycling & offer incentives
STFH] OF 6TCYhm upyrtor| ' | S [M|H|MISIPINIP
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QLS IREYER | >8]
’ o| X QO T g
Fon 3B M ipmiOF 6AaUYstoF d9F_ FZ|°| =[O85 |Zfs
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R4. Sea Level Rise
Jj 3 KOF oll'd UFfy
R4.a Inundation of lovlying lands | - Conduct detailedtudies on the effectiveness of the
wllYP3r lOF nYFpubF| proposed measures TIN|{M|H| L |[M|P|N] S
wcOgYr OF 9F_ FOT wF wy AK
-Creating wetlands in vulnerable low lying ar¢as.
Lake Manzala & Lake Burullus)
Wwoyj yLIoxe3 r IOF nYFpwvF nT DL MR L yMEPINT S
(LEI0O}yI0F WOyj 2m wlodsr OF
-Periodic beach nourishment and groins
breOIF?3 oBFuiAt wrp || [HIH|SIRINES
-Reinforcing naturally protected areas by sand dun
Wy ABOWOF AF A bIlOF 3 wy Ny 3 R R R IM S PINLS
-Protection & enforcement existing protection works
_FYWFc WpHTHTKOF WTFT ] }O| Ll R HHIMPPINTS
- Construct breakwaters and/or sea walls
20j 3IOF BCFHc mF wupyrtor | |[H[M[HIHIMIPINES
-Reinforcing the international roadong the
Mediterranean coast, as second defense line Il {N| HH|M|M|P|NJ| S
nxpX WFTp BPDB BHHIT IOF
- Using Al-Salam Canal banlkes first protection line
bMY WEThp Bbb awltoF wko ' |[N|HIHIMIMIPIN)P
-Apply theintegrated coastal zone management plal
wy AcF FIOF XBfF3r 410 g;FIBFbM Ny MHI ML IPINYS
-Create additional rules for coastal development,
covering CC impact M{N|MI|HIM|L|P|N] S
WYy3F3rtOF 9dFOJy Mg OF Dy XY
R4.b SeaNaterlntrusion -Conduct more research to update effectiveness o
Oj 31OF nrpyB 33 FCl proposed measures M|L|HIH|L/|S|P|N]S
wcIOg34dr OF 9F FOT wF wy 4K
-Increased rice areas on Northern regions
wy HOF r 1 FOF X BUp3frTkF 2 Cpu F Tt ML yMIPINTS
-Regulate pumping at coastal areas Ll M| M Mlplinl p
wy Acp FT'fOF XBF3rKF?2 WMFyT
- Excavatanterceptor drains parallel to the coast
-0BfFl 910 wrCB¥Be wWNBF L Pg PIL MR H M PN P
- Createhydrodynamic barrier by line of injection well
parallel to the coast lIfLI MM M|M|P|N|]P
- PFIOPF elYc wWlrBFHD 3DcF
-Extracting/injecting combination el e mlalmlrlel e
cTHTIOF ej il IOFM 6FOJPg Hb
-Constructing impermeablubsurface barriers
KouF of® 4j b wMy:;BOILLMMMRLP
R4.c Damage to Northern Lakes a| - Building dikes with wide bank&0 meters) and
communities A F Dy j 3 A| sufficient helght ?.5 to 3.0 meterts) protect the lakes an LIt HIHlHIMIPINT s
JrF Nr t 3 OF m wy K| storewaterinside lakesO20BK O/1 3 wllT O}
rF Oy j 3IOF 23 Fp unf y3r RBFXT
-more studies & Research are needed to identify
vulnerability and potential adaptation§l f BFpp| T|N| M |[H| L [M| P|N| P
6 ALYIIOF d9F_ FOtwm OBF PT
R4.d Impacts orCoral reefs near the | -Reinforce natural protection to the rocky coral reefs
Red Sea shore line Wy X F Tt Or| adjacenttothe Red Sea shorgjy /1y 3 ' IOF lfL{LM|H[M|P|L] S
OrcuyuyF Jj 3KOF 3cfFBH eB M1l
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Implementation Plan for the proposed CC Adaptation Measures (RisK : Droughts & Water Scarcity) R1 wy 3 F 3 r IOF

ORB nT o0JKFM™

wy Cf r HOFRBLAE OF e F YHIWF CwPt wh B P33 HOF P 9§ M3 OF

Ne

4FOy N3 lOF e (MBS @10 wc O

No|Adaption Measures 20102015 | 2020| 2025| 2030 2040| 2050, 2075 | 2100 Remarks
R1 |Droughts and Water Scacity
Ad1-1{Development of Deep Groundwater Wells
Targeted deep Groundwater Volufdeying 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 B|lion) | 0.2 {0.302/0.3470.453| 1.70 | 1.70 170
Ad1-2| Agricultural Drainage Water Re-Use Existing pramage Rg-Use amou_nts are sub_Jec to future reductlgns
- - — under drying scenario, and may increase slightly under the wetting
Re-Use Volumeunder Drying Scenario (Billon m3)16.00 |15.50 |14.50 | 13.50) 12.86) 11.50) 1030 96 8.7 |scenario and may not need additional budget
Estimated Budget for Period (LE Bjllion) | 0.1 | 0.15| 0.2 | 0.25| 0.3 | 0.3 130
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 Junder drying Scenario
Estimated Budget for Period (LE Blllion) | 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-Uselume [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 Blllion) | 1.60| 1.60| 1.60| 1.75| 5.30 | 5.30 1715
. . Use of sea water for agriculture is still an applied research (2012),
Ad1-5)Use of Saline & Sga Water for Agriculture therefore it is not cpnsidered significant till 2050. The amounts
Targeted Used salineor sea Volume [Brying scenario] (Billion m3/yr) 0 0 0.00| 0.00| 0.25| 0.80| 1.90| 3.00 5.50 |mentioned here are the equivalent fresh water amounts. ROUGH
Estimated Budget for Period (LE Bjllion) | 0.08 | 0.20 | 1.00 | 2.00 | 2.50 | 3.00 o.78
Ad1-6|Closing Khors in Lake Nasser to Reduce Evaporation Losses Rough estimate of how much savings from evaporation losses car|
— achieved. If water levels are reduced (due to reduced flows or duej
Targeted Reduced Volumelyr (Bilionmg/y | 02| 04 06| 08 1.0 modifying lake levels) evaporation losses will decrease as well.
Estimated Budget for Period (LE Blllion) | 0.20 | 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
Targeted Controlled Volume/yr (Billion m3/yr) 10.00 | 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 fef)00 | 0.00| 59 | 147| 294 | 588 | 1029 control mechanism. But it will help in distributing water shortage
Estimated Budget for Period (LE Bjllion) | 0.10 | 0.50 | 0.75 | 1.00 | 1.50 | 2.50 635
Ad1-8|Soft Interventions
-Efficient Awareness programs and campaigns * Includes: training on water conservation, conflict resolution, effective wal
—CapgcnyBundlng*. control, monitoring & Evaluationég
-App.lle.d and Aan"Ve Research*™ * Includes: developing new water resources, energy, control
-Optimize perating rules of the HAD algorithms, water quality management,sea water agricuture, ..etc.
-Reduce Water Duty Tor Irfigated 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 Bjllion) | 0.07 | 0.20 | 0.15| 0.30 | 0.40 | 0.50 152
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 IE Billion/yr) 0.65| 1.94 | 213 | 2.38 | 3.01 | 3.25
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Implementation Plan for the proposed CC Adaptation MeasuresR2 M-12-2 bmMClyy 3 F3r IO
No|Adaption Measures 2010|2015/ 2020 2025|2030 2040|2050, 2075 | 2100 Remarks
R2 |Increased Floods

Ad2-llProtection works at exposed reache|s banks, é/) 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 estin|
Estimated Budget for Period (LE Billion) 0.25| 0.50 | 050 | 0.75| 0.75 | 1.00 atthis stage, but can be estimated by ministry experts

Ad2-2{Enhancement of Toshka Spillway & Depressions

— p y P — Enhancements to accoodate probable high floods and in case of emerg

Targeted Additional Capacity (Bilonm3) 0 | 3 | 7 |10 12 Budget is roughly estimated and needs to be checked ministry experts
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 needs more information from relevant departments to estimate size f wg
Targeted protection works and budgeting
Estimated Budget for Period (LE Bjllion)| 0.10| 0.25| 0.40 | 0.50| 0.60 | 0.75 260

Ad2-4{Soft Interventions
-Efficient Awareness programs and campaigns * Includes: training on flood risk management, monitoring & Evaluation, ground
-Capacity Building* recharge ..etc
-Applied and Adaptive Research** ** Includes: weather forecasting and climate mdeling, flood risk assessi
-Adjust HAD operating rules and management, protection worKkf¢
-Enhance early warning and prediction tools
-Monitoring & Evaluation programs
Estimated Budget for Period (all soft interventions) (LE Billion) 005 010! 015 | 0.30| 0.40 | 0.50 150
TOTAL estimated Budget for Risk-2 (LE Billion) 0.50| 1.05| 1.30| 2.05| 2.25| 2.25 loo
Estimated Annual Budget for Risk-2 LE Billion/yr) 0.10] 0211 026 | 041 | 023 | 023
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Implementation Plan for the proposed CC Adaptation MeasuresR3
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No|Adaption Measures 20102015/ 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 (mesga & 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

02 | 05/075 1

1.25

15

Ad3-6|Soft Interventions

-Efficient Awareness programs and campaigns

-Capacity Building*

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

-Applied and Adaptive Research*

-Enhance role and supporting laws for water user associations

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

-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| 353| 543 | 7.25

10.15

11.10

38.20
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Implementation Plan for the proposed CC Adaptation MeasuresR4
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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 B

llion)

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 B

llion)

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 st@40 km)

- Raising banks of AL-Salam canal f¢t4 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 B

llion)

0.25

0.50

1.00

1.50

1.75

2.00

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 B

llion)

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 B

llion)

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 B

llion)

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

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 CE Billionlyn)

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 Wy iRy Hpr HpB iy H 0.20 0.30 | 0.35 | 0.45 1.70 1.70
Ad1-2 | Agricultural Drainage Water Rdse N KPTHP OhBps afSEKaH pr b IGiC 0.10 0.15 0.20 0.25 0.30 0.30
Ad1-3 |Construction of Desalination plants WHSFHA | B_ A >@an AFT b 1.00 | 6.65| 6.30 | 5.76 | 17.92| 19.20
Ad1-4 |Local use of Treated Waste Water ul) D HE> Oh Hapy HQ H r HReSFuF 1.60 1.60 1.60 1.75 5.30 5.30
Ad1l-5 |Use of Saline&& Sea Water for Agriculture uSpTHE Tw HOHERB SRS~ 0.08 0.20 1.00 2.00 2.50 3.00
Ad1-6 |Closing Khors in Lake Nasser to Reduce Evaporation Losses ey 3B TPIRIE T 0.10 0.20 0.30 0.40 0.50
Ad1-7 |Volumetric Control on Water Distribution to Branch Canals& | WP Oh3ekE Ffi H vy BAGHH 0.10 | 050 | 0.75 | 1.00 | 1.50 2.50
Ad1-8 |Soft Interventions eyl oFHHPRE L A P, 4 1pCyin KHHEYIDM wKHbs BFO B uipHaos waTd F P o 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 J98.13
Estimated Annual Budget for Risk-1 ICE Billion/yr) 0.65 1.04 2.13 2.38 3.01 3.25
R2 |Increased Floods
Ad2-1 |Protection works at exposed reacflesnkse .) (.. pHIM ) DIHDY D THH R TR ¢ bR KF 0.25 0.50 | 0.50 | 0.75 0.75 1.00
Ad2-2 |Enhancement of Toshka Spillw&Depressions nHIHEA Y& wiheyj b 0.10 0.20 0.25 0.50 0.50 (0]
Ad2-3 |Flash Floods Protection worlg&s Groundwater Recharge facilities i EnFobHRej | mbHy HR2B UIF ¢ bR KY 0.10 0.25 0.40 0.50 0.60 0.75
Ad2-4 |Soft Interventions eyl oFHPREEm A AL EM4 1pEyin KHEVIPM WKHbs BFOR1 upiama waTd F P oo 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 [o.40
Estimated Annual Budget for Risk-2 ICE 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 g4I e op G T pF S 0.30 0.90 1.50 2.40 3.60 4.20
Ad3-2 |Install low presure pipe systerfisesga& marwa in old landswf@ Wy Fhj Thop G3x T IpR S 0.00 1.50 2.50 2.50 3.50 3.5
Ad3-3 |Generalize installation of Controlled Drainage in Rice areas CpbFbHYl 35 rH® Ohiebr /b 0.18 0.53 | 0.53 | 1.05 1.40 1.40
Ad3-4 |Volumetric Control on Water Distribution to Branch CanalsGj AP Oh3E: FRYfH ypr BAGHH same as Ad1-7
Ad3-5 |Enhancing and fixing water supply distributin networks W EAGHHA RSY) e CENEDSH 0.2 0.5 0.75 1 1.25 1.5
Ad3-6 |Soft Interventions eyl oFHPREEm I EM4 1pyin KHEEVIPM WKHbs BFOR1 upiass wsTd F P oo 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 URH rHRuR | B KY | OF 0.75 1.00 1.75 2.00 2.50 2.75
Ad4-2 |Rehabilitation and Enforcement of Existing Protection works PHO WHTHr HRRj Habpr KFGK @yl ¢ 0.25 0.50 0.75 0.00 0.00 0.00
Ad4-3 |Enhancement of naturally protected areas WHT Hr Ry V) U j HEwpHEVM DO H 0.25 0.50 1.00 1.50 1.75 2.00
Ad4-4 | Regular Maintenance of break wageiSand Nourishment B3 BRI FOpMIRUNTHE 0.25 | 0.50| 0.75| 0.75| 0.00 0.00
Ad4-5 |Monitoring & Evaluation& Rresearch U S r HEBx I EEOHRLE KY 0.20 0.40 0.40 0.60 0.80 0.80
Ad4-6 |Reduce threats of Sea Water Intrusion U HOHED) m:—»;@aﬂt@p@ H3H F PF LR YPHy 0.25 0.50 1.00 1.50 1.75 2.00
Ad4-7 |Soft Interventions eyl o FRHEREHm H QAL R4 1pQyin KHI PV uiss RO HQupHam weT A F ot oo 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 ICE Billion/yr) 042 | 0.73| 1.23 | 1.42 | o0.78 0.86
GRAND TOTAL Estimated Budget for All 4 Risks (LE Billion) 6.60 | 17.93| 23.52| 28.31| 50.32| 54.40 |181.08
|Est|mated Annual Budget Tfor the 4 Risks CE Billion/yr) 1.32 3.59 4.70 5.66 5.03 5.44
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