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 Demand for Water (W), Energy (E) and Food The Eastern Nile Basin has an area of 1.7 * 106 km? and comprises R A . NN L . . | . o -
(F) is growing — globally, but above average five countries. In this study we focus on the part of the basin o § " _ Public dorT.\a.ln and rgmote sensing F)ased data were used to e§t|mate the individual secur.ltles as
in the region of the Eastern Nile Basin (ENB) covered by Egypt, Sudan and Ethiopia due to poor current data 1 [ vigh Aowan Sk Y- 1B well as their interactions. A river basin model was set up to estimate hydropower production.
need to provide quantitative assessment of availability in South Sudan and Eritrea. ;. S | —
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current levels of W-E-F security as well as ) p " 3 : 3 Upper Atbara 5
) : characterized as “stressed” (<1500 m” cap™), with predicted 2 : - seti g it _
the interrelation between these three 3 . . 3 Jabel Aulia : d Erecipitation (R)=CHIRES 2.0 Water balance (P-ETa)
g ) values of < 800 m” cap™' in Ethiopia and Sudan, and <400 m ‘ Available water vs Water losses Water
omains. ‘1in E bv 2050 (UN. 2018 e 3 | ks ETa - 100 m WaPOR Irrigation consumption (evaporation consumption
. . cap™ In Egypt by (UN, ). : % = Water demand
ENB is a data scarce region, thus the use of Hr— " ’ Tekeze 2 Water | Land Cover - 1WaPOR Urban consumption A CEMET from in irrigated
public domain and remote sensing based g = Tana- o Security T . © o ol " reservoirs) schemes
Id cr ful ition I[4) Sesees - ! T, Evaporation losses © Discharge modelling ydropower
data could create a useful additio .to | e Total Arable | Electricity Average | | —5 < - - ] o S || RiverWare oroduction
understand the current resources situation e . . cereal |z LSeR0 7= & Dam Operation (RiverWare) = Ve
. C Total area | within | population land | consumption ield | T el = o Hydropower Hydropower 0g Vo
and to develop future scenarios for ountry | (Km2) 2 ENB 2018/2050 | (105ha) | (kWhcap' | 7' 1 - Energy demand - [EA = seduEian i \43(1
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In line with the above theobjectives of Egypt | 1,001,450 | 326,751 | (99.4/153.4) | 2.89 1658 7.1 1 | =it rver | ol w , | (AGBP)-WaPOR A Pro.dttj)f:l’gon Food availability Water - Water
this study are: N ;EEEE::Z: s UgHHda I )y}: Crop yield, Harvested area, Production - FAOSTAT vanabiiy Fc())rnStramtS IE;)rnfsgcr)ac:nts
1. To auantify Water. Enerav. and Food- Sudan | 1,879,400 | 1,823,018 | (41.5/80.4) | 19.82 190 07 |b] [Pt e ! Kenya g E Biomass water T Pa— |
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ify i i i . L : . : Figure 2: Methodological overview
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INCREASING TREND Aboveground Biomass Production (AGBP) levels were '. -
The annual water balance was estimated using precipitation data Electricity generation increases in the three riparian countries in ' found to be highest in Ethiopia (Fig. 7). This is in The results can be §0n5|dered as n?er.e approximations
from CHIRPS and ETla from WaPOR data for the years 2009-2017. line with population growth (Flg 5). GERD energy generation accordance with precipitation levels. Correlation of of W, Eand F Securlty due to the limited ground truth
This simple water balance shows an approximate water availability temporal variation in AGBP with agricultural parameters data. However, interesting conclusions can be derived
:3n| thle\l.rlnalnk;‘ogjr §ub-ba5|ns in ;c\heI Eastern Nlleoroeglo?.b\INhlle the Simulations for wet, average and dry years suggest a significant Starting at MOL (i.e. harvested area, yield and production) was highest in abou’F the statu; gnd trenc?l of water, energy and food
3(e)4 ile sub- asw;\ g,evrlme.ratl\el.sI the dangest gtagtltlsesbo u(;e Vv\\;?er additional energy production due to the Grand Ethiopian Ethiopia, lowest in Sudan. security .and.thelr |.nterrelat|ons. |
(“f mm/ygar), the Main Ni e.an aro-Akobo-Sobat an ite Renessaince Dam (GERD) of 16,771 GWh (average hydrological Starting at FSL - . Securlty. |§ gomg down as demand (population
Nile sub-basins have a negative water balance (~-94 and -91 year; compare Fig 6) e A A— N : Average AGBP growth) is increasing faster than supply
mm/year, respectively). Thus, river flow in these basins can only be e B WO | 1 . Water productivity can potentially be improved as

observed seasonally or due to upstream contributions. A BWetyear (1988) B Average year (2011) B Dry year (1984)
comparison with observed discharge validates the annual
discharge estimates: 544 km® (Ministry of Water, Sudan),

the current level is rather low - in particular in Sudan.

* Benefit sharing: The results show that W, E and F

: : - - ici i ici - oD g S eneration are currently at different efficiency and
compared with 62.9 km? (P-ET estimate). Electricity generation of Egypt 15 Electricity generation of Sudan 15 Electricity generation of Ethiopia o o a0 o g s y . =l y :
) : o Lleen Sl HER productivity levels: Evaporation is higher per GWh in
For water security concerns the per capita water availability is an 12 ) L 3
10 | Correlation with AGEP Egypt and Sudan while productivity (Kg/m®) is much
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Figure 6: Future Hydropower generation at GERD A J |

approximation. Fig. 3 shows the decreasing trend. m higher in Egypt
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This study demonstrates the huge potential to quantify
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