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Introduction

• he Water–Energy–Food (WEF) Nexus approach is central to 

natural resource management and climate change policies to

cope with the WEF Nexus concept that requires the multi–

sectoral use of water which puts emphasis on system analysis 

and dynamic feedbacks across water–intensive sectors. 

• Study area: Eastern Nile Basin

o Location: 270/400 E longitude and 40/320 N latitudes.

o Elevation: ranges 0 m from Mediterranean Sea delta to 4000 m 
asl of Ethiopia highlands.

o Temperature: 170C Ethiopia highlands to 450C central and 
northern Sudan.

o Precipitation: ranges from 0 mm to 1800mm

• Objective: WEF Nexus approach for the Analysis of Transboundary 

Water Resources Management and Developments in the Eastern Nile 

Basin.
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Data and Methods

Data
• Strategic Plans: Previous (2006-2010, 2012-2018, 2018-

2022) and future (2022-2027), and Indicators.

• Literatures review on WEF Nexus approaches in the

Eastern Nile basin (climate, topography, land use and

soil, reservoirs operation rules), etc.

Methods:

• Review the WEF Nexus analysis in line with the previous 
and future strategic plans.

• Hydrological model to estimate flows (SWAT model). 

• WEF Nexus assessment in the Eastern Nile basin water 
supply and demand, food production, and to estimate 
hydropower generation.
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Results Framework

Cooperation Framework (with/without) Scenarios 

Analysis, WEF Nexus:

• Water: Flows in Eastern Nile

o Annual flows (MCM): Gambela, Embamadre, 
Kesie, Khartoum, Atbara, Dongola stations.

o Blue and Green water uses.

• Energy: Hydropower generation

o Cooperation adds an average of 547 GWh/year 
at the basin level–GERD operation modes.

o In Sudan, average hydropower increases by 
6% without, 12% with cooperation.

• Food: Irrigation yields by countries

o Low flows periods improve food security 
with/without cooperation–GERD improved.

 Water supply, hydropower generation and food 

production are likely improved during dry 

seasons with cooperation.

 Cooperation showed important scenarios for 

mutual benefits.



Results Framework …
Results Indicators

Impact

 Improved availability of water for agriculture.  Volume of irrigation water utilized/abstracted in the irrigation project areas.

Outcomes

 Adopted and implemented basin-wide cascade coordination regulatory 

framework and implementation strategy in EN countries . 

o Operation information exchange between EN infrastructure operators.  

o Agreed upon emergency preparedness. information exchange.  

 Implemented findings and recommendations of conjunctive use of Surface 

and Groundwater and rainwater harvesting studies in EN countries.

o Number of countries combining ground and surface water use. 

o Number of operational Rainwater harvesting schemes.

 EN Water Quality Study recommendations implemented. o Number of operational WQ monitoring stations. 

o Application/Enforcement of WQ maintenance standards.

Outputs

 EN Cascade coordination and regulatory Framework and implementation 

strategy developed.

 Number of guidelines and frameworks developed. 

 Experts trained on strategy implementation.   Number of trained on cascade coordination and dam safety management.

 Implementation Procedures prepared.  Release of Implementation manual to users.

 Rainwater harvesting study conducted.  Study Report.

 EN Water Quality Study completed.           Study Report. 

Results Indicators

Impact

 HP energy accessed by EN population from ENTRO facilitated 

projects.

 Percentage of households with access to electricity.

Outcomes

 EN countries implemented CRA study recommendations on HP 

generation.

o Volume of HP generated in GWH.

 EN countries implemented CRA study findings on transmission 

interconnection.

o Volume of power traded in GWH.

Outputs

 EN CRA HP generation prefeasibility studies upgraded to feasibility 

level one among (Beko Abo, upper Mandaya, Karadobi). 

 Feasibility study report.

 Ethiopia – South Sudan Interconnection feasibility study 

conducted.

 Feasibility Study Report.

Results Indicators

Impact

 Increased agricultural productivity in the project area.  Yield per hectare for selected crops.                      

Outcomes

 Irrigation Performance Assessment Study 

recommendation implemented by EN countries.

o Number of irrigation schemes modernized. 

 Investment ready WSM project studies implemented 

by EN countries. 

o Number of WSM investment ready projects implemented.

Outputs

 Guideline for Irrigation performance Assessment 

Study prepared.

 Availability of Guidelines. 

Water

Energy

Food

Nexus

• CRA = Cooperative Regional Assessment
• EN  = Eastern Nile
• HP  = Hydropower
• WSM = Watershed Management



Challenges and Way Forward
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• Result Mitigation Strategies (RMS): 

o RMS I -Limited CCs ENTRO (H likelihood, H impact).
o RMS II -Mission drift strategic mgt (M likelihood, M impact).
o RMS III-Political instability and insecurity (L likelihood, M

impact).
o RMS IV-Failure to implement investment (M likelihood, H impact).
o RMS V-Declining of funding (M likelihood, M  impact).

• Land use changes, poverty, population growth, rising demand
for natural resources, and climate change and variability.

c
• Adapt to expected challenges and constraints and deliver 

results in the SP (2022–2027) implementation processes. 
• Improve the WEF Nexus in the transboundary water resources 

management and developments issues.
• Consider future cooperation in cross‐cutting issues like climate 

variability, climate‐related risks, and sedimentation issues. 
• Develop a transboundary data and information, access and 

sharing principles to improve the early warning system in the 
EN basin and then water, energy and food security. 
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THANK YOU!


