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Nile by 2050: the case of Ethiopia, Sudan and Egypt  
Part II: Nile water utilization and the ensuing demand of Ethiopia 

 

Habtamu Abay, abay_habtamu@yahoo.com, Addis Ababa, Ethiopia, July 8, 2013 
 

Part I of the article under this title has dealt on socio-economic and natural resources pertaining to the 
three countries. The second part will highlight data and information on hydrology, water utilization, and 
future water demand. 
 

Hydrologic drainage systems of Ethiopia 
Geographically, Ethiopia is dissected by the great East African Rift valley into two large flanks, east and 
west. The western side is generally a highland plateau that arrests the galloping moisture laden winds 
coming from the sides of the Atlantic and Indian oceans. As the winds ascend above the central 
mountainous Ethiopia, it gets cooled forming clouds and droplets of water, ultimately falling in the form 
of rain. Except the Arsi-Bale and Hararge highlands, the eastern part of Ethiopia is dry lowland. The 
centre where the rift passes is in general a depressed dry low land catering the likes of Denakil depression 
where the Dalol is located. Dalol is 116m below sea level and inarguably it is the hottest place on planet 
earth. 
 

By nature’s inexplicable formula, all countries around Ethiopia are lowlands. Somalia, Djibouti, Sudan, 
Egypt, most parts of Kenya and Eritrea are low lands. For instance if we hypothetically think that the city 
of Khartoum is to stand and discuss at equal eye brows with Addis Ababa, it has to propel itself some 
2,000m vertically upwards. (By what means, I really do not know!) 
 

Due to this geographic fact, Ethiopia is a country of Transboundary Rivers. Out of the annual 124.2 
billion cubic meters of surface flow Ethiopia generates, 113.7 billion cubic meters (91.5%) flows out of 
the country. Only 10.5 billion cubic meters (8.5%) remains in Ethiopia. Please refer Fig. 7 and Table 6 
below. 

 
Fig.7:  Surface drainage basin map of Ethiopia 
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Table 6: Surface water drainage systems of Ethiopia 
River basin (in 

Ethiopia) 
Basin 
area 

(km2) 

Annual 
flow 
(bm3) 

Flows to  Flow 
Contribution 

to 
transboundary 

rivers (%) 

Contribution 
to the total 

annual 
surface flow 

(%) 

Remarks 

I.  Transboundary rivers  
 
Abay 
(Blue Nile) 

 
199,812 

 
54.8 

 
Nile 

 
48.2 

 
44.1 

These three Nile 
tributary drainages 

� Cover 31.5% of 
Ethiopia’s surface 
area 

� Account 76.2% of all 
transboundary flows  
from Ethiopia and 

� Constitute 69.7% of 
Ethiopia’s surface 
water sources. 

 
Baro-Akobo 
(Sobat) 

 
75,912 

 
23.6 

 
Nile 

 
20.8 

 
9.0 

Tekeze 
(Atbara) 

 
82,350 

 
8.2 

 
Nile 

 
7.2 

6.6 

Omo-Gibe 79,000 16.6 Kenya 14.6 13.4  
Wabi Shebele 202,697 3.2 Somalia 2.8 2.6  
Genale-Dawa 171,042 5.9 Somalia 5.2 4.8  
Ogaden 77,121 0.0 Somalia 0 0 Mostly dry 
Ayisha 2,223 0.0 Djibouti 0 0 Mostly dry 
Denakil 74,002 0.8 Eritrea 0.7 0.5  
Mereb-Gash 5,900 0.6 Eritrea 0.5 0.6  
Subtotal for I 970,059 113.7  100 91.5  
II. In Country bound basins 
Awash 112,696 4.9 Ethiopia 0 4.0  
Rift Valley 52,739 5.6 Ethiopia 0 4.5  
Subtotal for II 165,435 10.5  0 8.5  
Total* 1,135,494 124.2  100 100  

Note: There is some disparity of figures between total surface area of Ethiopia the sum of these drainage areas 
Source: Extracted from Basin studies by the Ministry of Water Resources of Ethiopia 

 
From the 12-drainage basins of Ethiopia appearing in Figure 7 above, three flow to the Nile. These three 
tributaries to Nile are Abay, Tekeze and Baro-Akobo1. Omo-Gibe drainage flows south to finally 
discharge at Lake Turkana of Kenya, a fraction of which is inside Ethiopia. Wabi Shebele and Genale 
Dawa Rivers flow east watering southern Somalia like Kismayu and the localities of Mogadishu which 
finally drains to the Indian Ocean. Had it not been for these two rivers, life in southern Somalia could 
have been too inhospitable, if not impossible.  
 
Only Awash River and the Rift Valley drainage systems remain in Ethiopia. Their combined annual flow 
of 10.5 billion cubic meters nearly equals to the annual evaporation losses at Lake Nasir of Egypt. The 
other four drainage systems: Ogaden, Aysisha, Denakil and Mereb-Gash drainages are so insignificant 
that their flow is not worth dealing in this article. 
 
 

                                                           
1 Their others names in Sudan are Blue Nile, Atbara and Sobat respectively. 



 

A further symbolic description of T
the total of Ethiopia’s 1.14 million square kilometers 
covered by transboundary drainage basins. This land annually drains 113.7 billion cubic meters of water 
to neighabouring countries.  

(a)  Surface area (km2)  
Fig. 8: Transboundary and country bound drainage systems of Ethiopia

 

Out of the 113.7 billion cubic meters of water draining out of Ethiopia, three tributaries of Nile take 86.6 
billion cubic meters. With a stark contrast to other 
31.5% of the total surface area of Ethiopia. But in terms of flow, Abay, Baro
combined constitute 76.2% of all transboundary river flows and 69.7% of the total surface flows of 
Ethiopia. Please refer Figure 9 below.
 

(a) Surface area of Nile & Non
Fig. 9: Nile and Non

970,059

165,435

358,074

777,420

3 

Table 7 above into charts is indicated Figures 8, 9 and 10 below. From 
1.14 million square kilometers surface area, about 0.97 million square kilometers is 

covered by transboundary drainage basins. This land annually drains 113.7 billion cubic meters of water 

 

 
   (b) Annual flow (bm3)

Fig. 8: Transboundary and country bound drainage systems of Ethiopia
 

Out of the 113.7 billion cubic meters of water draining out of Ethiopia, three tributaries of Nile take 86.6 
billion cubic meters. With a stark contrast to other drainage systems, these three tributaries cover only 
31.5% of the total surface area of Ethiopia. But in terms of flow, Abay, Baro-Akobo and Tekeze 
combined constitute 76.2% of all transboundary river flows and 69.7% of the total surface flows of 

Please refer Figure 9 below. 

 
Surface area of Nile & Non-Nile basins (km2)   (b) Annual flow of Nile & Non-

Fig. 9: Nile and Non-Nile drainage basins in Ethiopia 
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In order to understand the reasons behind this flow disparity, we need t
geography of Ethiopia mentioned above. Since 
location where clouds form and heavy torrential rains drop. On the contrary, the rift valley and the eastern 
part of Ethiopia is predominantly lowland receiving too little or no rainfall. 
 
The difference of the surface water flow between Nile and Non
best be exemplified by the flow intensity
volume of surface fresh water flowing from a unit square kilometer of drainage area. In this case, the Nile 
basin in Ethiopia generates an average of some 242,000 cubic meters of water per square kilometer of 
land area per annum. On the other hand, the flow intensity in the other drainage systems combined 
exceeds a little over 48,000 cubic meters for the same land area. Please refer Figure 10 below.
 

   Fig. 10: Flow intensity of surface flows in Ethiopia
 
The flow intensity clearly shows that Ethiopia’s surface water sources are concentrated in the Nile basin. 
The land features of Nile basin in Ethiopia is a combination of mountainous degraded lands and forest & 
grass lands making it difficult to hav
other hand, ample land for agriculture 
no sufficient water to practice irrigation agriculture
simply lets us die of famine and poverty. Historic Ethiopia, a country of ancient civilization and a cradle 
of human beings, is today a synonym with hunger, famine and destitution. Is there a possibility that water 
can come to rescue us? Which other natural resource can 
 
Irrigation potentials and environmental concerns
The irrigation potential of Ethiopia in the Nile basin is estimated to be 2.2 million hectares. Most of the 
Tekeze and Abay basins have inhospitable topography making it unsuitable for agriculture. These 
locations in Ethiopia have been used for agriculture and grazing for thousands of years. It has long 
exhausted its fertility. Environmental degradation in these two basins is so sever
immediate scientific intervention is made, the chances of this land supporting life in general is becoming 
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In order to understand the reasons behind this flow disparity, we need to have a fair understanding of the 
geography of Ethiopia mentioned above. Since the western flank is generally a highland plateau, it is the 
location where clouds form and heavy torrential rains drop. On the contrary, the rift valley and the eastern 

f Ethiopia is predominantly lowland receiving too little or no rainfall.  

The difference of the surface water flow between Nile and Non-Nile drainage systems of Ethiopia can 
flow intensity. For the sake of our discussion, flow intensity is defined as the 

volume of surface fresh water flowing from a unit square kilometer of drainage area. In this case, the Nile 
basin in Ethiopia generates an average of some 242,000 cubic meters of water per square kilometer of 

. On the other hand, the flow intensity in the other drainage systems combined 
a little over 48,000 cubic meters for the same land area. Please refer Figure 10 below.

 
Fig. 10: Flow intensity of surface flows in Ethiopia 

The flow intensity clearly shows that Ethiopia’s surface water sources are concentrated in the Nile basin. 
Nile basin in Ethiopia is a combination of mountainous degraded lands and forest & 

grass lands making it difficult to having a continuous extensive land for irrigation agriculture. On the 
ample land for agriculture is found outside the Nile basin. But in this part of Ethiopia

no sufficient water to practice irrigation agriculture. Irrigable land and fresh water are far
simply lets us die of famine and poverty. Historic Ethiopia, a country of ancient civilization and a cradle 
of human beings, is today a synonym with hunger, famine and destitution. Is there a possibility that water 

Which other natural resource can do so unless it is water? 

Irrigation potentials and environmental concerns in Ethiopia 
The irrigation potential of Ethiopia in the Nile basin is estimated to be 2.2 million hectares. Most of the 

have inhospitable topography making it unsuitable for agriculture. These 
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a highland plateau, it is the 

location where clouds form and heavy torrential rains drop. On the contrary, the rift valley and the eastern 

Nile drainage systems of Ethiopia can 
intensity is defined as the 

volume of surface fresh water flowing from a unit square kilometer of drainage area. In this case, the Nile 
basin in Ethiopia generates an average of some 242,000 cubic meters of water per square kilometer of 

. On the other hand, the flow intensity in the other drainage systems combined 
a little over 48,000 cubic meters for the same land area. Please refer Figure 10 below. 

The flow intensity clearly shows that Ethiopia’s surface water sources are concentrated in the Nile basin. 
Nile basin in Ethiopia is a combination of mountainous degraded lands and forest & 

agriculture. On the 
in this part of Ethiopia, there is 

r are far apart. This 
simply lets us die of famine and poverty. Historic Ethiopia, a country of ancient civilization and a cradle 
of human beings, is today a synonym with hunger, famine and destitution. Is there a possibility that water 

The irrigation potential of Ethiopia in the Nile basin is estimated to be 2.2 million hectares. Most of the 
have inhospitable topography making it unsuitable for agriculture. These 

locations in Ethiopia have been used for agriculture and grazing for thousands of years. It has long 
exhausted its fertility. Environmental degradation in these two basins is so severe that unless an 
immediate scientific intervention is made, the chances of this land supporting life in general is becoming 
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questionable let alone practice farming. The silt generated from these degraded mountainous lands is also 
a challenge to dams built downstream.  
 
Suitable places for irrigation are located in the western peripheries of the basins of Abay, Baro-Akobo 
and Tekeze. Most of these peripheral locations are covered with forest and savannah lands.  Clearing the 
savannah grass is relatively easy.  But the forest poses a formidable challenge. Aside from the adverse 
effect on the environment, forest land preparation for irrigation is costly.  As we will see further down, 
transporting some amount of water from the water rich Nile basin to the water stressed basins of Awash 
and Rift Valley may be cost-effective in multiple parameters than clearing the forest. 
 

 
Fig. 11: Degraded land in Tekeze basin (Arbatseguar Kebele of Belessa Woreda in Gondar, Ethiopia) 

 
Nile Water utilization 
Nile water is the source of water for both consumptive and non-consumptive uses in both Egypt and 
Sudan. It is the source of fresh water for agriculture, domestic supplies, industries, tourism and transport 
among others. It also generates electricity and is the major source of Egyptian fishing industry, mainly 
from Lake Nasir. Though less in magnitude than that of Egypt, the Sudanese use Nile water for irrigation 
and other purposes. Inspite of this fact in the lower riparian countries, the country contributing 86% of the 
flow used almost nothing. A comparison of the irrigation utilization shows that Ethiopia used only 0.02 



 

hectares while that of Egypt and Sudan were 3.1 and 1.93 million hectares respectively. While this is the 
utilization to date, some big projects are coming here and there particularly in Egypt. 
 

Figure 12: Irrigation potentials and utilization in the Nile basin

 
 
Egypt’s Mega Projects 
Egypt has long started the construction several mega project on Nile. 
storing some 162 billion cubic meters of Nile water was completed in 1970. Yet some other projects are 
either under implementation or under consideration.  The following are some of the mega projects that are 
either going on or are waiting in the list.

� Southern valley development project the key component of which is the Toshka 
canal comes in the fore. This project is designed to be used by leading 
cubic meters of Nile water into the To
multipurpose projects. It will help settle 5 million Egyptians. The overall cost of the planned 
development is estimated at 100 billion USD. 20 to 25% of the finace is to be finance
Egyptian government and the balance through other means such as public private partnership.

� El Salam Canal diverts water from the Damitta distributary of Nile to the east. The canal is 
already constructed  with 2.0 billion USD which was substantially financed by the
The canal waters the Sinai peninsula with the plan to extend it to gaza strip and the Negev desert 
of Israel (with the ultimate aim of politicizing Nile by interwining with the Middle East 
Problems). 

� The Sinai irrigation projects using water 
million Egyptians. 

                                                           
2  The World Bank rejected Ethiopia’s repeated requests for financing Gibe III and GRD hydropower projects. But it 
finances a canal outside the natural basin
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hectares while that of Egypt and Sudan were 3.1 and 1.93 million hectares respectively. While this is the 
rojects are coming here and there particularly in Egypt.  

Figure 12: Irrigation potentials and utilization in the Nile basin 
Source: Extracted from FAO data 

Egypt has long started the construction several mega project on Nile. The Aswan High Dam capable of of 
storing some 162 billion cubic meters of Nile water was completed in 1970. Yet some other projects are 
either under implementation or under consideration.  The following are some of the mega projects that are 

n or are waiting in the list. 
Southern valley development project the key component of which is the Toshka 

. This project is designed to be used by leading and storing 47 billion 
Nile water into the Toshka valley and irrigate the surrounding with a plan of 

multipurpose projects. It will help settle 5 million Egyptians. The overall cost of the planned 
development is estimated at 100 billion USD. 20 to 25% of the finace is to be finance
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of Israel (with the ultimate aim of politicizing Nile by interwining with the Middle East 
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The Aswan High Dam capable of of 
storing some 162 billion cubic meters of Nile water was completed in 1970. Yet some other projects are 
either under implementation or under consideration.  The following are some of the mega projects that are 
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already constructed  with 2.0 billion USD which was substantially financed by the World Bank2. 
The canal waters the Sinai peninsula with the plan to extend it to gaza strip and the Negev desert 
of Israel (with the ultimate aim of politicizing Nile by interwining with the Middle East 
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� A high dam sibling is planned to be built inside Lake Nasir to store more water upstream. The 
additionally stored water will be led to Toshka valley, Sinai Peninsula and the western desert new 
axis project. 

� Western desert new axis project is planned and a preliminary study concluded to create a parallel 
line of development to the Nile starting from Southern Egypt to the Mediterranean sea. 

� Egypt-Saudi bridge which will effectively include heavy duty water pipes capable of discharing 
millions of liters per day to the other water starved Middle East country. 

 
 

 
Fig. 13:  Egypt’s Mega Projects on Nile 

 
 
These projects alone are very huge that it seems Nile in its entirety cannot address the demand.  All these 
Mega projects with the excption of the 2nd High Dam are located outside the natural basin of Nile River. 
Even the proposed dam itself is to be built with the intention of satisfying the projects started outside the 
natural basin. Sorrowfully, Egyptians never consulted sourc countries in the planning and implementation 
of the Aswan High Dam and the other Mega projects. Figure 13 above shows the location of Egypt’s 
mega projects.  
 
While the unilateral action of Egypt is already exhausting the available flow of Nile, what will happen to 
these projects when Ethiopia and other countries embark upon similar water consuming projects? What 
feasible technical, technological, political and economic solutions are there towards a common 
understanding and effective utilization? Obviously, these questions will be haunting politicians and the 
academics alike in the years to come. 
 
The Nature of Egypt’s Mega Projects and Financing by World Bank (WB) 
Egypt’s Mega projects are undertaken at the heart of the Sahara desert. Out of the 257km Toshka canal, 
some 60km is completed. The 262km El Salam Canal is also completed, thanks to the generosity of WB 
for 83% of the finance. The balance is financed by Saudi Arabia, Kuwait and Japan3.  The El Salam Canal 

                                                           
3
  Egypt continually works to frustrate Ethiopia’s loan requests from all bilateral and multilateral sources while it 

enjoying with a mix of finances from different sources. Their irrationality and selfishness will definitely cost them 
too much in the future. 
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is an inception of the 1979 promise of Anwar Sadat to pump ‘the sweet waters of Nile’ to Israel. A 
multitude of projects are under implementation in the Sinai Peninsula. The other mega projects are 
waiting their turn for implementation. 
 

 

Fig. 14: Toshka Canal (Source: Wikipedia) 
 
The World Bank more often turned down Ethiopia’s requests for financing of several small scale 
irrigation projects that are pretty much essential to feed the hungry. It also utterly rejected the request for 
Gibe III & GRD hydropower projects. But it was there to finance 83% of the project cost of the El Salam 
Canal.  WB clearly knows and understands that the project is solely transbasin water transport project 
with the plan to extend beyond Egyptian borders. Ethiopia and other source countries were not consulted 
on the details of the project. Sadly, Mr WB was there to finance El Salam Canal contradicting its own 
very principles of consultation among riparian countries and giving a blind eye to the poor source 
countries. WB financed the project despite roaring sounds from Environmentalists. 
 
What rational does Mr WB have in letting down poor source countries and financing El Salam Canal at 
the heart of the desert? How the WB ignored and/or lacked foresight in scrutinizing the possibility of 
complicating the geopolitics of this volatile region by dragging poor Nile source countries into the Arab-
Israeli complications? Can anyone from this multilateral institution convince us its rationales, if any? We 
the people of source countries should continue asking WB the same questions until an official satisfactory 
clarification is given. 
 
Ethiopia’s ensuing demand 
As we have clearly seen in Part I of this article, by 2050, the Ethiopian population will hover at 270 
million. If less by any other intervention such as birth control, it may not be below 200 million. This 
proposition is justified because of the fact that exercising birth control in the rural Ethiopia is 
cumbersome in the short term. Consequently, the population growth will surge up than controlled.  
 
Creating jobs and preparing three meals per day for each citizen is a mind punching exercise. Ethiopia 
does not have the hard currency from oil and gas to import food items. Neither does it have the 
technological and industrial base to earn foreign currency. Producing food using rainfed agriculture 
exhausted 40 years back when millions started to perish4.  Millions are dependent on food handouts since 
then.  
 

                                                           
4  Remember the famine in 1973/74 and 1984/85. Millions  of our citizens perished like nothing! 
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What Ethiopia has is a predominantly young population, land and water resources.  But again, the 
distribution of fresh water in space and time is also erratic. Most of the highlands are environmentally 
degraded and unsuitable for agriculture. Solving these multifaceted challenges requires meticulous 
planning in having water, land and labour at the time and place needed. By availing water and land to the 
young working force, Ethiopia can create millions of jobs and enough food for all citizens. The injection 
of scientific methods of agriculture and agro processing will enhance the productivity and value from 
agriculture. Thus, irrigation agriculture followed by agro processing is the only way out Ethiopia can 
come out triumphant from the challenges ahead.  
 
How much water does Ethiopia need to do so? What should the lower riparian countries do to face up to 
the challenges ahead? What impacts and mitigation measures are expected? These and similar questions 
will be dealt in the part III of this article.  
 
God bless the children! 

 
 

(To be continued in Part III) 
 


