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The Contribution of the AMHARA REGION to the Water Resources of 
Ethiopia with Special Emphasis on the Kesem Dam in the Awash 
River Basin and Grand Ethiopian Renaissance Dam (GERD) on the 
Abbay River in respect of Irrigation & Hydropower Development in 
Ethiopia 

By Sharew Eshetu YESHEWAWORK 

Hydraulic Engineer/Civil Engineer 

1) GENERAL INTRODUCTION 

The aim of this report is to deal wi th the general assessment of the water 
resources potentials of the Amhara region in Ethiopia wi th special emphasis 
on the Grand Ethiopian Renaissance Dam Project (GERDP) and Kesem Dam 
& Irr igation Project in the Abbay (Blue Nile) and Awash River basins 
respectively. The Amhara region is part of the vast plateaus of the Ethiopian 
highlands occupying mainly the North, North Western, Central Plateaus and 
Associated Lowlands. 

The Drainage Pattern of the Amhara region is divided in to four major 
sectors mentioned as fol lows: 

1) The Abbay (Blue Nile) basin in the North West and Central areas; 
2) The Tekeze basin in the Northern areas; 
3) The Awash River basin in the South and North East areas and 
4) The Danakil basin in the Raya area of North Wollo Zone. 

The first two river basins viz. the Tekeze and Abbay River basins are wet 
basins and contribute a lot of flood water as trans-boundary river systems to 
the downstream riparian countries of the Sudan and Egypt. The Awash River 
is a national river and it never reaches the sea but is ult imately absorbed 
into a succession of lakes (Lake Afambo, Lake Abe, etc.) near the Ethiopian-
Djibouti border. The Danakil basin is mostly dry and has no much runoff and 
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its contribution is l i t t le. Further, it ends in the basin itself recharging the 
ground water of the basin. 

The contribution of the Amhara region to the water resources of Ethiopia is 
immense especially in harnessing of hydropower, the region being located in 
the heartland of the Ethiopian highlands. Further, it is the source and home 
of the biggest river (Abbay River) in the country which contributes about 
4 0 % of the total surface runoff in the country (See the River Basin’s Map 
and Potential on pages 3 and 4 ) . 

Ethiopia is divided into three major physiographic regions. These a re ; 

• The North, Central and Southwestern highlands and Associated 
Lowlands; 

• The Southeastern highlands and Associated Lowlands and 
• The Ethiopian Rift Valley. 

The heart of the country is a vast highland plateau, lying at an elevation of 
1500-3000 meters wi th some peaks rising to more than 4500 meters. This 
central massif is divided by the deep rif t valley, which runs f rom north east 
to south west. To the west, the plateau slopes gently away to the Sudan and 
to the wide plains of the White Nile and Main Nile. To the east, a steep 
escarpment drops to the plains of the low lands; farther south, these emerge 
into the great stretch of the Ogaden desert. 

The northern and central highlands drain west-ward into Ethiopia’s largest 
river system, the Abbay or Blue Nile, into the Tekeze River, a tr ibutary of the 
main Nile, and into the Baro River, a tr ibutary of the White Nile. In the south 
east, the mountains of Arssi, Bale and Sidamo drain toward Somalia and the 
Indian Ocean, but the Juba River begins in Somalia after the Genale and 
Dawa Rivers meet at the border with Ethiopia flowing directly to the Indian 
Ocean. The Shebele River as well drains the high lands of Bale, Arssi, 
Harargie and parts of Somali Region in Ethiopia traversing through low-lying 
areas, then crosses the border to finally join Juba in Somalia Republic before 
entering into Indian Ocean. 

It is to be noted f rom the above that the Amhara and Oromia regions are 
located within the North, North West, South West, Central and the South– 
Eastern highlands. These parts of the country are the main sources of the 
major river catchments in Ethiopia and are the main contributors to the 
overall water resources of Ethiopia. Most of the rivers originating f rom the 
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above two regions are flowing to the low-lying regions of Afar, Benishangul, 
Ethiopian Somali, etc. without giving much benefit to the main source 
regions of Amhara and Oromia. Now, it is clear to everybody that the use of 
water in the low land areas is going to be a national question/an internal 
issue within the ethnic federal system of Ethiopia since the major rivers are 
originating f rom the highland regions as stated above. This is the same 
scenario to the problem the country (Ethiopia) has wi th the downstream 
riparian countries of the Sudan and Egypt where the Ethiopian highlands 
contribute about 8 6 % of the surface water to the Nile waters. In this case, 
the Amhara and Oromia regions play the same role as the country, Ethiopia, 
play towards the Sudan and Egypt due to their locations and contribution of 
much of the surface water to the associated low land regions of Afar, 
Ethiopian Somali, Benishangul and Gambella. 

The associated low lands to both the Amhara and Oromia regions are now 
themselves regional states wi th l itt le or no surface water contribution to the 
major river basins (Afar region is one example). But huge dams and big 
irrigation schemes are being built either at the regions’ boundaries or inside 
these regions. Typical example to this saying is the Kesem Dam and 
Irr igation Project between Amhara and Afar regional states. About 9 5 % of 
the catchment area of the Kesem River is within the North Shoa zone of the 
Amhara region and almost all the surface water contribution comes f rom this 
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zone up to the project area which is located in the lower course of the 
Kesem River (refer the maps under Awash River Basin). Another typical 
example is the Grand Ethiopian Renaissance Dam Project (GERDP) currently 
being built on the Abbay River close to the Sudan border in the Benishangul 
region. About 7 0 % of the catchment area of the Abbay basin is in the 
Amhara region the remaining 3 0 % being in Oromia and Benishangul regions 
wi th little surface water contribution f rom the low lying plains of the 
Benishangul region. 

Although, both the Amhara and Oromia regions do have similar problems in 
respect of their contribution to the main rivers flowing to the bordering low 
lying regions as stated above, this report mainly tries to give rough insight 
to the water resources potentials in the major river basins mostly located in 
the Amhara region which are to be used for harnessing of hydropower, 
irrigation development, etc. 

There are 12 major River Basins in Ethiopia, most of which are part of the 
trans-boundary river system. The surface runoff from the major rivers is 
estimated at 122 Billion m3 annually (refer the table above). According to 
investigations conducted so far, about 3.7 million hectares have been 
identified as suitable for large scale irrigation development in the wet river 
basins of the country. 
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Ethiopia has also enormous potential for hydropower development; that is, 
national water resources are estimated to have the potential to generate as 
much as 30,000 megawatts of power. More than 40% of the country’s 
hydropower potential is available in the Abbay (Blue Nile) River basin. (N. B. 
Some reports raise the total hydropower potential of the country as much as 
45,000 MW which has to be confirmed by detail studies in the different river 
basins in the future.) 
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2) THE AWASH RIVER BASIN 

2 . 1 GENERAL INFORMATION 

In reference to the River Basins and their Potentials table above, the total 
drainage area of the Awash River Basin is 110,000 k m 2 and the total net 
area of land suitable for irrigation has been estimated at 204,000 ha out of 
which about 70,000 ha has already been developed under cot ton, sugar 
cane, bananas, citrus fruits and other crops. 

*The only major existing storage on the River Awash was Lake Gelila, 
formed by Koka dam, upstream of all potential large- scale irrigation 
development (unt i l Kesem & Tendaho dams were built recently). Water 
supply for irrigation depends on releases f rom this storage augmented by 
inflows f rom unregulated intermediate tributaries which are mainly located in 
the Amhara region f rom Nazareth/Minjar-Shenkora area in East Shoa to the 
town of Woldia in North Wollo Zone. As you can see f rom the attached basin 
map, this area covers the high lands and the edge of the Ethiopian Rift 
Valley escarpment which is an extension of the Great East African Rift Valley 
system running f rom North East to South West in Ethiopia and it is the 
source of many of the tributaries of the Awash River. 

*Koka dam is operated by the Ethiopian Electric Power (EEP) for 
hydroelectric generation at three stat ions: Awash I at the Koka dam and 
Awash II and I I I on the river just downstream of Wonji sugar plantation. 
Releases f rom Koka dam (Lake Gelila) follow the overall pattern of electricity 
requirements which are virtually constant throughout the year except for the 
growth trend based on diurnal and weekly fluctuations. 

*Due to the old age of the Koka dam and siltation problems, the storage 
f rom Koka dam will not supply enough water even for the already developed 
areas. To date, more than 3 0 % of the total volume and almost 9 6 % of the 
dead volume (storage) of the reservoir has been lost to sedimentation. The 
general accumulation of sediments in the reservoir has a number of 
consequences. The most obvious one is the reduction of storage volume 
which wil l have a negative impact on the annual energy generation f rom the 
plants and on the benefits obtained f rom irrigated agriculture. 
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Awash River Basin as seen along the Ethiopian Rift Valley w i t h 
dissected Shoa, Wol lo, Arssi and Harargie plateaus on both sides 

In order to secure additional storage for the development of all potential 
remaining irrigable areas, construction of Kesem dam in the middle valley 
and Tendaho dam in the lower valley (plains) was necessary according to 
previous studies and it was implemented recently. The Kesem River and all 
other tr ibutary rivers originating f rom North Shoa to North Wollo and 
draining to the Awash River are the main flood water sources to the Kesem 
and Tendaho dams after Awash Station (Awash 7 Kilo town) since the dry 
Afar plains on the right side of the Awash – Mille – Assab main high way 
have little rains even in the wet seasons. Further, the contribution of surface 
water f rom the tributaries in Arssi high lands in the Oromia region ends just 
before the Awash Station. Therefore, it is to be noted here that the irrigation 
works in the middle Awash valley are augmented by the water storage in the 
Kesem dam. The storage in the Tendaho dam which supplies water to the 
lower valley is gett ing its surface water mostly f rom the rivers flowing to the 
Awash River downstream of Kesem River f rom Tegulet/Bulga area of North 
Shoa zone up to Woldia town in North Wollo zone of the Amhara region. 

According to previous studies by Valleys Agricultural Development Authority 
(VADA) at the end of 1979 G.C., the storage f rom Koka dam and the river 
flows in critical months of the year are not sufficient for the irrigation of the 
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already developed area which is about 3 5 % of the irrigable land (about 
70,000 ha) in the basin. Therefore, the water supply for the other 6 5 % of 
the irrigable area is coming f rom Kesem dam, the tributaries flowing to the 
Awash River f rom North Shoa to North Wollo as stated above and the 
Tendaho dam. To summarize, more than 6 0 % of the irrigable land in the 
Awash valley is gett ing its water supply f rom the tributaries flowing to the 
Awash River f rom the Amhara highlands. 

Despite the facts mentioned above which are in favor of the Amhara region, 
all the low land areas bordering the Awash River on both sides are now part 
of the Afar region f rom Fentale Mountain near Metehara town towards the 
Lower Awash plains in the North East direction. This has not been justif ied 
f rom the historical point of view of SHOA province, geographical location, 
expansion of settlement of the people along the North Eastern Shoa plateau 
and did not take into account the contribution of more than 6 0 % of the 
water resources coming f rom the tributaries f rom Shoa and Wollo highlands 
which are very important for development of irrigated agriculture in the 
Awash river basin (refer the Awash River basin maps be low*) . 

The eastern portions of the Awrajas of Yerer & Kereyu, Tegulet & Bulga and 
Yifat & Temuga form the Awash River basin in North East Shoa and extends 
to Wollo in the Amhara region. For the purpose of gett ing the proper share 
f rom the Awash valley development due to the enormous water contribution 
to the basin and to avoid future disputes and conflicts on claims, the low 
land areas bordering the Awash river on the left bank downstream of the 
Kesem Dam have to be reclaimed by the Amhara region & to be restored to 
the original provinces of Shoa and Wollo. 

In addit ion, the above statement is supported by historical facts, 
geographical locations and socio-economy which are the basic reasons for 
restoration of this area. Further, the settlement and expansion trend of the 
indigenous ethnic Shoa and Argoba Amharas who occupy the plateau 
escarpment and the associated low lands for centuries is another justification 
for restoration. 

*Water Availability in the Awash River Basin 

Valleys Agricultural Development Authority 
December, 1979 
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Logia River 

Figure A: Awash River basin from the source at Ginchi town in West 

Shoa zone up to Tendaho dam site & Lower Plains partially 

The Awash River basin is divided in to three parts viz. upper valley, middle 
valley and lower valley. The Upper Valley has been mostly developed from 
Wonji sugar plantation to Awash Station with various types of irrigated 
agriculture. The Middle Valley starts from Awash Station and continues to 
Maro-Gala which is located between Shewa Robit in North Shoa and the 
town of Gewane on the main Awash-Mille- Assab Highway. The main 
irrigation projects which are developed and envisaged for development in 
the Middle Awash Valley are as follows: 

1) Melka Sadi - Amibara : Developed and located on the right bank of the 
Awash River; 

2) Angelele: Partially developed for pasture and located on the right bank 
of the Awash River; 

3) Allaydege Plains: Planned and located on the right bank of the Awash 
River; 

4) Kesem-Kebena/Awara Melka: Partially developed/Under development 
and located on the left bank of the Awash River; 
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5) Dofan-Bolhamo: Partially developed and located on the left bank of the 
Awash River; 

6) Maro-Gala: Not developed and located on the left bank of the Awash 
River. 

The irrigation areas f rom No.4-6 stated above are located on the left bank of 
the Awash River in the ex-Shoa province but now in the Afar regiona. The 
Maro Gala area (about 20,000 - 30,000 ha irrigable land available) was 
studied for sugar cane plantations during the previous regimes but not 
implemented up to now while the KESEM/KEBENA areas are currently under 
development for sugar production wi th the expansion of the farms farther 
downstream to the Dofan/Bolhamo areas (read the details below). 

Figure B: Awash River basin f rom Addis_ Nazareth highway up to 

Lake Abe area including al l the Lower Plains. 

There are about 50,000- 60,000 ha of irrigable land on the left bank of the 
Awash River from Kesem dam to Maro Gala (Shoa Robit area) which can be 
used for sugar, cotton, citrus fruits, etc. plantations. All these gross irrigable 
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land in the middle Awash Valley should be resorted to the Amhara region 
making the Awash River as natural boundary between the two regions (as it 
used to be the eastern boundary of Shoa province previously). In addition, 
the tributaries flowing to the Awash River from Kesem River to North Wollo 
area should be further studied in detail for hydropower development. 
According to reconnaissance studies for hydropower development in the 
Awash River basin, projects with a gross capacity of 960 MW have been 
identified downstream of the existing Awash cascade power plants especially 
on the left side tributaries flowing from the Amhara highlands. 

Location of Kesem Dam and Irrigation Project 

The triangular place at the yellow mark is the location of Kessem dam and 
reservoir. It is located in the Afar region although it is at the junction point 
of the three regions; Amhara, Oromia and Afar. The reason for location in 
the Afar region is not justified compared with the Amhara region since about 
95%% of the surface water contribution of Kesem River is from the Amhara 
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region and the place is originally in the historic Shoa province as stated 

above and shown on the previous maps?! 

Kesem Reservoir at the foot of the hills of Berehet in North Shoa 

Zone of the Amhara Region as seen from the upstream right side 

2.2 KESEM DAM AND IRRIGATION PROJECT* 

2 . 2 . 1 Brief Description of the Project 

The Kesem dam & irrigation project is located in the Afar Region, at about 800m 
above sea level at a distance of 237 km north east of Addis Ababa. The area is 
located on both banks of Kesem River. The left bank area extends up to Bolhamo. 
The irrigable area is divided in four blocks, namely Southern block, Northern 
Kebena/Gumelle, Northern Kebena/area between Kebena and Dofen Terrara and 
Bolhamo area. 

The Ethiopian government envisaged the introduction of irrigated agriculture for 
sugar cane at Kebena sub basin by constructing Kesem dam & irrigation scheme 
and sugar factory project, and is proposed to grow sugar cane on 20 ,000ha to 
3 0 , 0 0 0 ha gross area . 

*Water Works Design and Construction Supervision Enterprise 
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2.2 .2 THE STUDY OBJECTIVE AND BACKGROUND 

In the middle Awash valley, the readily identifiable concept for sugar 

production is to construct a dam across the river Kesem, develop the 

irrigated command area in Kesem- Kebena- Bolhamo area for sugarcane 

cult ivation, and produce sugar by means of a state of the art sugar factory in 

the region. 

The investigation in the area dates back to 1960 when the Awash River basin 

study was conducted. Then, Kesem-Kebena plains area of 20,000 ha on left 

bank of Awash, in the middle course was among the areas identified for 

potential irrigation development. 

The relevant reports of the Kesem-Kebena plain areas a re : 

• Report by SOGREAH for FAO,1965 “ Survey of the Awash Basin” 

• Technical Reports and Assignments Notes prepared by Australian 

Specialists 1972-74 “Development of Awash Valley” 

• Pre-feasibility study for a proposed Ethio-Yemen joint venture in the year 

1980. 

• Proposed Ethio-Bulgarian joint venture report 1984. 

• Updated profile on Kesem Irrigation Project prepared-internally by the 

WRDA/FAO team 1985. 

• A Feasibility study for Kesem Irrigation Project by Sir M. Mac Donald & 

Partners Ltd (1987) . 

The first two reports give results of field investigations while the other three 

give selected field data wi th updated cost and benefit estimates and some 
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more proposals for act ion. The last feasibility study has a direct relevance for 

the implementation study. 

In the 1987 Sir, M .MacDonald study, the crops projected were tobacco, 

cot ton, wheat and maize on the left side of Awash River. However, in the last 

design study the mono cropping of sugarcane is planned, as the concept and 

objectives are oriented towards sugar production. 

Kesem D a m and I n t a k e Tower as seen f rom right side. The hills on 

the left side are located in the Nor th Shoa Zone of the Amhara 

Region. 

2 .2 .3 HEAD WORKS 

The head works and appurtenant works constitute the main and saddle dam, 

the spillway, the diversion tunnel and downstream diversion/pick up weir. 
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The main dam has been proposed as a rock fil l dam, making 

advantageous use of the Kesem gorge, wi th a length of 750 meters, in 

North South direction across the Kesem River. The height of the dam in 

the deepest section f rom bed level of river Kesem is 90 meters. The 

reservoir formed upstream is to have a full capacity of 500 mill ion cubic 

meters, which corresponds to nearly the mean flows of Kesem. The 

simulation studies indicate that 20,000 hectares of sugarcane can be 

irr igated. The drainage area available at main dam site is 3,113 sq . 

ki lometers. 

The location of main dam is at 20 kilometers upstream of the pickup weir 

existing across Kesem River, for diverting irrigation waters for Awara-

Melka fa rm. 

The beautiful Kesem gorge required a saddle dam on the left flank for a 

length of 350 meter across the valley and wi th a height of 31 meters, 

f rom bed level to provide the above storage in the reservoir. The saddle 

dam is proposed at a distance of 3 kilometers on the left flank of the main 

dam and the spillway is located at a distance of 1.2 kilometers f rom the 

main dam on the left flank close to the saddle dam. 

For both the purpose of diversion of flood waters during construction and 

for future irrigation/downstream river releases, a tunnel of 725 meters 

length f rom the right flank of the reservoir, has been designed. This 

tunnel ends in the Kesem River downstream of the dam at designed safe 

distance. 
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Kesem Reservoir as seen from the crest of the main dam towards 

the upstream side to the North Shoa highlands in the direction of 

Bulga and Minjar-Shenkora Woreda 

2.2 .4 THE IRR IGATION AREA 

The command area was to encompass areas in 4 different blocks as below. 

• Southern command on the right side of river Kesem covering area of 

5200 hectares, 

• Command area to the North of Kesem River (falling between Kesem 

and Kebena Rivers) covering an area of 4825 hectares, 

• The area to the North of Kebena which could form a command area of 

4420 hectares and 

• The Bolhamo area, which is at a distance of about 20 km f rom the 

Kesem North command, towards the North, commanding 8500 hectare 
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3) THE ABBAY (BLUE N I L E ) RIVER BASIN 

3 . 1 INTRODUCTION 

*The indigenous name of the main portion of the Nile River lying within the 
boundaries of Ethiopia is “Abbay River” ; meaning the “father of r ivers”. Such 
an attr ibution f rom a country contributing about 8 6 % of the total Nile 
waters, though only less than 1 2 % of the Nile basin area lies wi th in its 
political boundaries tells a lot about the sub basins hydrography. This same 
portion of the Nile has sustained the art of agriculture and the river-
civilization of an otherwise barren land-Egypt-which Herodotus once 
described appropriately as “ the Gift of the Ni le” . The Abbay River carried 
to Egypt not only the enormous volume of water but also the mud and silt 
that formed the Nile Delta. 

The water and land resources of the Abbay basin in Ethiopia are important 
factors in the economic activity of the nat ion. Yet, the fact that they have 
not been scientifically exploited, so far, could in a way be considered 
drawback. It is true that the political situation has not been conducive 
enough to result in any significant economic activity in this respect. But the 
resources exploitation of this great reservoir of water, whether it is in 
sett lement, conservation, social welfare, economic development for 
improved standard of l iv ing, stands as a primary potential of the nat ion, if 
and when socio-political conditions permit their scientific exploitation. 

The basin comprises most of the historical areas where ancient Ethiopian 
tradit ion, culture and civilization was founded. Of the 92 administrative 
districts of the nation during the Imperial Regime (refer the map below), 
some 50 are wholly or partially lying within this basin.*(4) The NILE: by 
Gebeyehu Tasew, Civil Engineer, November 1973, Addis Abeba, Ethiopia). 

The Abbay or Blue Nile basin contributes 62 percent of the annual average 
flow reaching Aswan dam, when combined wi th the Tekeze and Baro-Akobo 
Rivers, the total contribution f rom Ethiopia to the flow of the Nile at Aswan 
in Egypt is 86 percent (BCEOM 1999) . Therefore, the water flowing outside 
the country comprises about 8 6 % of the surface water resources of the Nile 
basin, volume wise, whereas the land area of the basin in Ethiopia is only 
3 0 % of the whole nat ion. 
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*The pressure of population and livestock on these ancient highland 
settlements have developed to such an extent that the conventional 
methods of agriculture and settlement pattern is severely threatened. The 
question then remains to be survival through arbitrary exodus or through 
programmed and scientific change?! 

Briefly, the Blue Nile basin provinces of Ethiopia are economically 
and socially depressed . The highlands badly need conservation measures. 
The lowlands are open for development and have promising potentials. The 
population lacks in any significant developments whether in the social 
services or public infrastructures. 

It is therefore, paramount importance to Ethiopia to use its Blue Nile basin 
(Abbay basin) waters to develop its fertile lands to the betterment of its 
people and to carry out an overall restructuring of its economy and social 
patterns.*(4)The NILE: by Gebeyehu Tasew, Civil Engineer, November, 1973.) 

T I S ABBAY FALLS DURING THE RAINY SEASON – BAHIRDAR AREA, 

AMHARA REGION 
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The shaded areas in the map are geographical areas of the Tekeze, 
Abbay, Awash and Danakil (Raya) basins in the Amhara Region 
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3.2 PROPOSED PROJECTS IN THE ABBAY RIVER BASIN DURING 

USBR STUDY 

Ethiopia has identified a number of water resources projects mainly of mul t i -
purpose nature in the Blue Nile basin. The land and water resources of the 
Abbay (Blue Nile) River basin were studied first by the Bureau of 
Reclamation of the US Department of Interior (USBR) during the period f rom 
1956 to June 30 , 1963 in the Imperial era and the study reports were 
submitted a year later in 1964. According to the study reports 33 big 
projects were identified in the basin. Out of these identified projects; 

a) Eight (8 ) projects were identified for hydropower and irr igat ion; 
b) Fourteen (14) projects were identified for irrigation only and 
c) Eleven (11) projects were identified for hydropower development. 

Further, the USBR study has proposed the following four big dams in the 
valley of the main Abbay River gorge for hydropower and irrigation 
development: 

1) Karadobi multipurpose dam- 1700 MW 
2) Mabil hydropower dam - 1440 MW 
3) Mendaya hydropower dam – 1700 MW 
4) Border hydropower dam – 1780 MW 

In addit ion, according to the USBR study, it was anticipated that about 
433,754 ha of land could be developed for irrigation in the basin but recent 
revised studies has raised this figure up to one mill ion hectares. On the 
other hand, the hydropower potential according to USBR first study was 
about 7000 MW but recent studies on the Abbay River basin have identified 
projects wi th a total capacity of more than 13,000 MW. 

3.3 PROPOSED CASCADE POWER PLANTS ON THE ABBY RIVER 

ACCORDING TO RECENT STUDY 

The Ethiopian Electric Power Corporation (EEPCo) has envisaged to construct 
a series of Cascade Hydropower Plants on the main Abbay River in addition 
to the cascade hydropower plants in the Gibe – Omo River basin which are 
stil l in progress. 
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The recent study of the Abbay Cascade consists of the following five 
Hydropower Plants with proposed capacity as follows (Refer the Map below): 

1) Beshilo (700 MW) 
2) Karadobi (1650 MW) 
3) Mabil (1650 MW) 
4) Mendaya (1580 MW) 
5) GERD (6000 MW) – Border Dam in the USBR Study 

The above five hydropower plants have a total installed capacity of 
11,580 MW (excluding Tis Abbay I, I I and Beles Hydropower Plants) 
and an annual energy production of 40,000 GWH/Year. 

Location of Dams and Hydropower Plants on the Abbay and Beles 
Rivers from Lake Tana to the Border Area 
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3.4 PREVIOUS HYDROPOWER DEVELOPMENTS IN THE ABBAY RIVER 

BASIN 

Tis Abbay I was the first hydropower plant in the Abbay River basin built at 
Tis Abbay falls as run off the river scheme in 1964 G.C. The power plant has 
a capacity of 12 MW and supplies power to the towns between Tis Abbay and 
Debark in North Gondar and Dangla in West Gojam including the towns in 
the Bahirdar area. 

The construction of Chara Chara weir at the outlet of Lake Tana raised the 
lake level by 2.5 meters and increased the water storage in the lake. Due to 
increase in the volume of Lake Tana, Tis Abbay II and Beles hydropower 
plants were constructed and completed in 2004 and 2010 wi th the capacity 
of 73 MW and 460 MW respectively. The total hydropower production at the 
two cascades of the Tis Abbay falls is now 85 MW and the overall total in the 
Lake Tana area is 5 4 5 MW including Beles hydropower Plant. This 545 MW 
is the current net contribution of the Amhara region to the Inter Connected 
System (ICS) of the National Power Grid excluding the Tekeze hydropower 
station which gets 8 0 % its water f rom Wollo and Gonder highlands in the 
Amhara region although the location of the power plant is in the Tigray 
region. 

Fincha hydropower plant was the second hydropower plant built in the Abbay 
River basin due to its high cost-benefit ratio after the release of USBR study 
reports in 1964. The Fincha hydropower plant was inaugurated as 100 MW 
power station in 1973 but after construction of Amarti dam in 1984/85, 
water is diverted f rom Amarti reservoir through tunnel to Fincha reservoir in 
order to increase energy production. For this purpose, one unit of turbine 
wi th a capacity of 34 MW was installed in 2003 and this raised the installed 
capacity of the power plant to 134 MW. The Fincha valley also produces 
sugar after development of sugar plantations and installation of a sugar 
factory downstream of Fincha power station and gets its water supply for 
irrigation f rom Fincha dam through the power house. 

The Neshi hydropower plant located on the Neshi River has a capacity of 97 
MW and started operation recently. Due to this reason, the total capacity of 
the Fincha/Amarti - Neshi hydropower plants is now 2 3 1 M W . This makes 
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the total current hydropower production in the Abbay River basin at 7 7 6 
MW including those located in the Lake Tana area as stated above. 

3.5 THE GRAND ETHIOPIAN RENAISSANCE DAM PROJECT (GERDP) 

The GERD Project is located approximately 750 kms north west of Addis 
Ababa on the Abbay/Blue Nile River at a place called Guba 20 kms f rom the 
Ethiopian and Sudan border. The GERD is one of the four major big dams on 
the Abbay River proposed by the USBR first study f rom 1956 - 1963 during 
the Imperial Regime but the name given at that t ime was BORDER DAM as 
listed above. Due to its location close to the border, the GERDP is not a 
multipurpose dam but it is a single purpose dam for hydropower generation 
only. The priority of building the last border dam before the other 
upstream four cascade major dams on the Abbay River is not 
justified from technical and economic point of view compared with 
Gibe Cascade Hydropower Dams/Plants in Southern Ethiopia. 

*The GERD is a Roller Compacted Concrete (RCC) dam with a dam height of 
145 meters & length of 1780 meters, complemented by a CFRD (Concrete 
Faced Rockfill Dam) SADDLE DAM about 5 km long and about 50 meters 
h igh. The reservoir area extends over a corridor of 246 kilometers 
backwards along the Abbay River gorge. The reservoir area wil l cover 1874 
k m 2 at ful l supply level (FSL) of 640 meters above sea level. The total 
storage volume is 74 billion m3 wi th an active storage volume of about 60 
billion m 3 . As per information f rom International Panel of Experts (IPoE), the 
main dam will have a concrete fil l volume of approximately 10 Million m 3 , 
divided in three sections, r ight bank, central section and left bank. The 
central section wil l be used as a stepped spillway. The river diversion wil l be 
carried through four culverts built in the main dam body to enable 
construction of the central section of the dam 

For a design flow of 4,305 m3 /s and a maximum net head of 133 m and a 
plant factor of 0 . 3 1 , the expected energy production per year is 15 , 692 
GWH. The plant has two surface (outdoor) power houses equipped wi th 
sixteen power generating units and a switch yard. The total installed 
capacity of the power plant is 6000 MW with 16 Francis Turbines each wi th a 
generating capacity of 375 MW. The installed power is flexible (base or peak) 
and the plant has been designed so that the installed capacity may be built 
in several stages. A 500 KV double bus-bar switch yard wil l be set up about 
1.4 km downstream of the dam. The switch yard wil l include incoming bays 
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f rom the transformer feeders at the power plant and outgoing transmission 
line bays*(International Panel of Experts-IPoE, FINAL REPORT, May31, 2013 

Aerial View of the Grand Ethiopian Renaissance D a m 

Final downstream view of the Grand Ethiopian Renaissance D a m & 
Power Plant during operation after completion of construction works 
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4 ) HYDROPOWER DEVELOPMENT I N ETHIOPIA 

Ethiopia has enormous potential for hydropower development; that is , 
national water resources are estimated to have the potential to generate as 
much as 30,000 megawatts of power. 

Modern hydropower development in Ethiopia started wi th the construction of 
Aba Samuel dam on the Akaki River wi th a power plant capacity of 6.60 MW 
in the year 1939 in the southern part of Addis Ababa for the supply of power 
to the capital ci ty. 

The second hydropower power station which was constructed after the 
Ital ian invasion and commissioned in 1960 was Koka hydropower plant on 
the Awash River close to the city of Nazareth some 90 kms away f rom Addis 
Abeba 

Koka hydropower plant was the only major power plant in the country unti l 
the construction of the two cascade hydropower plants of Awash II and I I I 
on the same Awash River near Melkassa town & Sodere resort downstream 
of Koka dam. The diversion weir and the water intake are located near the 
Awash bridge which is the boundary point between Shoa and Arssi 
provinces. 

4 . 1 CASCADE HYDRO POWER STATIONS IN ETHIOPIA 

The history of cascade hydropower plants started in Ethiopia in 1966 G.C. 
when Awash II hydropower plant became operational. Following th is, Awash 
I I I hydropower plant started operation in 1 9 7 1 , and the three power stations 
on the Awash River, v iz. Koka (Awash I ) , Awash I I and I I I formed the first 
series of cascade hydropower stations in Ethiopia. 

Recently, several hydropower stations had been constructed on the Abbay 
and Gibe Rivers as cascade hydropower plants. The following table shows 
the list of the cascade hydropower plants in Ethiopia; 

No. 

1 
2 
3 
4 

Cascade 
Hydropower Plant 

Koka (Awash I ) 
Awash I I 
Awash I I I 
Tis Abbay I 

Instal led 
Capacity 
( M W ) 

4 3 . 2 
3 2 
3 2 
1 2 

Location/Region 

Oromia 
Oromia 
Oromia 
Amhara 

River Basin 

Awash River 
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5 

6 
7 
8 

Tis Abbay I I 

Gilgel Gibe (Gibe I) 
Gibe I I 
Gibe I I I 

7 3 

184 
420 

1870 
2,666.2 

Amhara 

Oromia 
South Eth.(SNNP) 
South Eth.(SNNP) 

Abbay River 

Gibe-Omo R. 

6 9 . 7 3 % 

From the existing total hydropower production of 3,823.65 MW, about 
7 0 % of the production is from the cascade hydropower stations listed 
above. Further, one can see from the numbering in the above table that all 
the cascade hydropower stations start from the upper courses of the rivers 
and continue downstream to the lower courses. This is the general principle 
and the right order to build cascade hydro power stations everywhere in the 
world but the case of GERDP is different compared with the above cascade 
power stations. Following Tis Abbay I I , the first major dam on the Abbay 
River, BESHILO DAM in Wollo should have been built but this was not 
implemented, the reason being not known to date. 

The GERD (Border dam) is the last dam to be built in the cascade of Abbay 
hydropower stations on the main Abbay River as per the study and 
recommendations of the USBR. It should have been built after the 
completion of the first four major dams such as Beshilo, Karadobi, Mabil and 
Mendaya, some of which are scheduled to be commenced for construction 
during the Second Growth & Transformation Plan (GTP I I ) period. There is 
no solid justification to start from the last dam at the border, the easiest and 
the safest way being to go downstream from upstream side as the case of 
Awash and Gibe cascade hydropower stations listed above. 

The main problem on the proposed cascade hydropower plants on the main 
Abbay River henceforth is impounding of water in the new dams to be built 
in the future. Impounding in the dams upstream of the GERD will disrupt the 
production of power at the GERD and will decrease the volume of water 
going to the GERD and further to the Sudan and Egypt. Special plans and 
schedules should be designed especially during the rainy seasons although 
this shall prolong the time of impounding of water in the reservoirs of future 
dams to be constructed on the main Abbay River. 
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4 .2 EXISTING HYDROPOWER STATIONS IN ETHIOPIA 

Generally, the existing and future hydropower stations in Ethiopia could 
be divided in to two categories: 

1) Classification based on location of the hydropower plant and 
2) Classification based on regional contribution of surface water to the 

dam reservoir at the hydropower plant. 

As stated in the general introduction at the beginning of this paper, most of 
the major rivers in the country are trans-boundary. Further, most of them 
originate f rom the highland areas either in the Amhara or Oromia regions 
and flow to the low lying regions and neighboring countries. Typical example 
is the GERDP where most of the surface water contribution to the Abbay 
basin is f rom the Amhara and Oromia regions but the dam and the power 
plant are being built in the Benishangul regional state where its surface 
water contribution is l itt le compared wi th the upstream two regional states. 

The case of the Tekeze dam and hydropower plant is also similar to the 
above scenario of the GERDP where most of the surface water contribution is 
f rom the highlands of Wollo and Gonder in the Amhara region although the 
dam and the power plant are located in the Tigray Region. In such cases, it 
is rational and legitimate to consider the share of the regions which 
contribute surface water to the adjoining regions. Not only Ethiopian regions 
in Ethiopia, even the foreign countries of the Sudan and Egypt are claiming 
for the share of water going f rom Ethiopia. This is a critical issue to be 
resolved with in the country before raising ownership disputes 
between regional states even though the federal government may 
claim and say that all power stations are under Ethiopian Electric 
Power (EEP) which is a federal office. But the case on the ground is 
different. This has already caused a lot of problems in this country 
and the need for restructuring of the administrative regional states 
is necessary and mandatory based on geographical areas of river 
basins/watersheds (where it is applicable). This had already been 
practiced in some countries & in Ethiopia during the previous 
regimes. 
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Further, it is also obvious that the federal government is the main decision 
maker for the construction of the GERDP in the Benishangul region, the 
Kesem dam in the Afar region, and the Tekeze hydropower plant in the 
Tigray region without the consent of the Amhara people and region who is 
the major contributor of surface water to the three rivers of Abbay, Kesem 
and Tekeze. Hence, the Amhara region has the right to claim for restoration 
of its lands and water resources from the adjoining regions which are taken 
away without its participation and agreement during the restructuring of the 
regional states during the regime of the previous transitional government in 
1983 E.C. 

1) List of existing hydropower stations & their locations 

No 

1 
2 
3 
4 
5 
6 
7 
8 
9 
1 0 
1 1 

1 2 
1 3 
1 4 
1 5 

1 6 

1 7 

1 8 

Name of Power 
Plant 

Tis Abbay I 
Tis Abbay I I 
Tana-Beles 
Aba Samuel 
Awash I (Koka) 
Awash I I 
Awash I I I 
Fincha 
Melka Wakana 
Gilgel Gibe 
Aluto Langano 

Neshi 
Sor 
Yadot 
Dembie 

Gibe I I 

Gibe I I I 

Tekeze I 

Capacity 
(MW) 

12.0 
73.0 

460.0 
6.6 

43.2 
32.0 
32.0 

134.0 
153.0 
184.0 

7.3 

97.0 
5.0 

0.35 
0.80 

420.0 

1,870.0 

300.0 

3,823.65 

Energy 
Prod.(GWH) 

44.46 
529.0 

1,860.0 
-

116.31 
146.40 
170.40 
824.85 
480.46 
947.39 

-

212.0 
1.59 
0.28 
0.21 

1,680.0 

6,400.0 

960.0 

14,373.35 

Location/Region 

Amhara 
Amhara 
Amhara 
Oromia 
Oromia 
Oromia 
Oromia 
Oromia 
Oromia 
Oromia 
Oromia 

Oromia 
Oromia 
Oromia 
South 

Eth.(SNNP) 
South 

Eth.(SNNP) 
South 

Eth.(SNNP) 

Tigray 

Total 
(MW) 

545.00 

Retired 

687.85 

2290.8 

Commissi 
oned in 

Dec,2016 
300.00 

3,823.65 
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1) Summary of installed capacity of the existing hydropower 
plants and energy production by regions based on location of 
power plants 

The total installed capacity of the existing hydropower plants has reached 
3,823.65 MW whereas the energy production is 14,373.35 
GWH/annually after commissioning of the big capacity Gibe I I I hydropower 
plant at the end of 2016 (refer the tables above and below). 

No. 

1 

2 
3 
4 

Regional 
State 

Amhara 

Oromia 
South Ethiopia 
Tigray 

Installed 
Capacity 
(MW) 

545.00 

687.85 
2,290.80 
300.00 

3,823.65 

Energy 
Production 
(GWH) 

2,433.46 

2,899.68 
8,080.21 
960.00 

14,373.35 

% Contribution 
to the National 
Grid 

16.93 

20.17 
56.22 
6.68 

100.00 

Remark 

2) Classification based on regional contribution of surface 
water to the dam reservoirs & power plants built at the 
neighboring regions 

From the above listed hydropower stations (Refer page 28 above) 
the last three (No.16, 17 & 18) hydropower stations, Gibe I I , Gibe 
I I I and Tekeze power stations are located in the Southern 
Nations, Nationalities & Peoples state and Tigray regional state 
respectively, but the dam reservoirs are getting most of the surface 
water from Oromia and Amhara regions respectively. Due to this 
reason, the share of the regions which contribute the surface water 
to the dam reservoirs have to be taken into consideration for 
justified claims to be raised in the future by the surface water 
contributing regions of Amhara and Oromia regional states. 

Generally, surface runoff (discharge) is the function of catchment 
area (basin) multiplied by intensity of rainfall in the catchment area 
and a certain coefficient based on the vegetation of the basin area. 
Further, both the catchment (basin) area and the rainfall intensity 
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are directly proportional to the surface discharge. This means that , 
if the catchment area and rainfall intensity increase/decrease, the 
surface discharge increase/decrease respectively. 

For the purpose of estimation of contribution of surface water and 
share of hydropower production by power plants built between 
two/three regions, percentage of basin areas are considered for 
rough estimation of the share of surface water in the basin ascribed 
to each region f rom area in the basin. Further, the same average 
rainfall intensity & coefficient of runoff has been assumed 
for the considered regions in the river basin area. Hydropower 
plants like Gibe I I , Gibe I I I and Tekeze are built in one region but 
wi th the contribution of water f rom one or two regions in the 
upstream side. The table below considers the contribution of 
surface water to the Gibe II and I I I hydropower plants by Oromia 
region and the contribution of surface water to the Tekeze 
hydropower plant by the Amhara region. 

CONTRIBUTION OF REGIONAL STATES FOR THE PRODUCTION OF POWER IN THREE COMMON 
POWER STATIONS 

No. 

1 
2 
3 

Hydropower 
Plant & Share of 
Regions 

Gibe II (70/30) 
Gibe III (50/50) 
Tekeze (80/20) 

Installed 
Capacity 
(MW) 

420 
1,870 
300 

Share of Power Production by each 
region (MW) 

Oromia 
Region 

294 
935 

1,229 

SNNP 
Region 

126 
935 

1,061 

Amhara 
Region 

240 

240 

Tigray 
Region 

60 

60 

Remark 

ORO./SNNP 
ORO./SNNP 
AMHA./TIG. 

Share of 
Regions 
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Summary of current hydropower production in Ethiopia based on 
actual water contribution by the regions 

No. 

1 

2 
3 
4 

Regional 
State 

Amhara 

Oromia 
South Ethiopia 
Tigray 

Power 
Capacity 
(MW) 

785.00 

1,916.85 
1,061.80 

60.00 
3,823.65 

Energy 
Production 
(GWH) 

3,201.46 

7,275.68 
3,704.21 
192.00 

14,373.35 

% 
Contribution 
to the 
National Grid 

22.27 

50.62 
25.77 
1.34 

100.00 

Remark 

In reference to the above table, the actual energy production of the Amhara 
and Oromia Regions has increased due to their water contribution to the 
dams where the power plants are built in downstream areas compared with 
category I above which is based only on location of the hydropower 
plants. 

About 50% of the current hydropower production is mainly the contribution 
of Oromia region and the leading role of Oromia region will continue until the 
GERDP becomes fully operational after some years. Currently, Oromia and 
Amhara regions contribute 5 0 . 6 2 % and 2 2 . 2 7 % energy production 
respectively to the national grid the total being more than 7 0 % of the 
energy production from hydropower plants in this country. 

4.3 The contribution of the GERDP to the National Grid and share 
of regions based on surface water contribution 

Although the GERDP is located in the Benishangul regional state, 
the contribution of water by this region for the production of power 
is little due to its location compared with the upstream regional 
states of Amhara and Oromia. The estimation of contribution of 
power by each region is shown in the table below; 
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CONTRIBUTION OF REGIONAL STATES FOR PRODUCTION OF HYDROPOWER AT THE 
GRAND ETHIOPIAN RENAISSANCE DAM 

No. 

1 

Hydropower 
Plant & Share 
of Regions 

GERDP 
(70/20/10) 

Installed 
Capacity 
(MW) 

6,000 

Share of Power Production by each 
region (MW) 
Amhara 
Region 
(70%) 

4,200 

4,200 

Oromia 
Region 
(20%) 

1,200 

1,200 

Benishangul 
Region (10%) 

600 

600 

Remark 

Share of 
Regions 

The total energy production f rom the GERDP is 15,692 GWH and this has to 
be divided among the three regional states of Amhara, Oromia and 
Benishangul according to their share of surface water contribution. 
Currently, the GERDP and Genale Dawa 3 (GD3) are under construction and 
shall be completed in the near future. The completion of these two 
hydropower stations shall double the production of hydropower energy in the 
country. The installed capacity of the Genale Dawa 3 hydropower plant is 
254 MW with energy production of 1200 GWH. It is located in Oromia region 
and gets most of its surface water f rom the same region since its source is 
f rom there. 

The final summary of hydropower production in the country after 
completion of the GERDP and Genale D a w a 3 based on actual water 
contribution by the contributing regions to the GERDP is as fol lows: 
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No. Regional 

State 

Power 

Capacity 
(MW)  

Energy 

Prod.(GWH) 

% 

Contribution 
to the 

National Grid 

Remark 

1 Amhara 4,985.00 14,185.86 47.18  

2 Oromia 3,116.85 10,414.08 34.64  

3 South Ethio. 1,061.80 3,704.21 12.32  

4 Benishangul 600.00 1,569.20 5.22  

5 Tigray 60.00 192.00 0.64  

  9,823.65 30,065.36 100.00  

 

It can be observed from the above table that the Amhara and Oromia 

regions shall contribute the energy production of 47.18% and 34.64% 

respectively to the national grid, the total of the two regions being more 

than 80% after completion of the Grand Ethiopian Renaissance Dam 

Project. 

 

14,185.86

10,414.08

3,704.21
1,569.20

192

CONTRIBUTION OF ANNUAL ENERGY PRODUCTION BY 
REGIONS AFTER COMPLETION OF GERDP (GWH/YEAR)

AMHARA (47.18 %)

OROMIA (34.64 %)

SOUTHERN ETHIOPIA
(12.32%)

BENISHANGUL (5.22 %)

TIGRAY (0.64 %)



5) * PROPOSED (PLANNED) HYDROPOWER PROJECTS IN THE 
2N D GROWTH AND TRANSFORMATION PLAN (GTP I I ) 
PERIOD 

The construction of most of the following projects are planned to be started 
at the beginning of the Second Growth and Transformation plan (GTP I I ) 
period in 2008 E.C. but none of them are started yet except Gibe IV 
(Koysha) Hydroelectric Project which is on the way to be started after 
completion of Gibe I I I . 

No 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 

1 1 

12 
13 
14 

Project/Power 
Plant 

Chemoga Yeda 

Kara Dobi 

Beko Abo 

Upper Mendaya 

Geba 

Genale-Dawa 

Upper Dabus 

Halele 
Warabessa 
Genale V 
Wabe Shebelle 

Gibe IV and V 

Birbir 
Baro I and II 
Tams 

Power 
Capacity 
(MW) 

280 

1600 

935 

1700 

372 

256 

326 

422 

100 
8 8 

2132 

467 
859 

1700 

11,237 

Energy 
Prod. 
(GWH) 

1089 

7857 

6632 

8582 

1788 

1000 

1460 

1973 

575 
6 9 1 

8051 

2724 
3524 
5760 

51,706 

Const. 
Start 
Year 
(E.C.) 
2008 

2008 

2009 

2010 

2008 

2008 

2008 

2012 

2012 
2008 

2008 

2011 
2011 
2008 

Location/ 
Region 

Amhara 

Amhara 

Amhara 

Amhara 

Oromia 

Oromia 

Oromia 

Oromia 

Oromia 
Oromia 

SNNP 

Gambella 
Gambella 
Gambella 

Remark 

Not 
Started 
Not 
Started 
Not 
Started 
Not 
Started 
Not 
Started 
Not 
Started 
Not 
Started 

-

-
Not 
Started 
Not 
Started 

“ “ “ 
“ “ “ Not 

Started 

Source: *Ministry of Water Resources, Irrigation and Energy 
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In reference to the above table the construction of 14 hydropower projects 
are envisaged to be started in the Second Growth and Transformation Plan 
period but none of them have been started yet . The summary of the above 
listed envisaged hydropower plants is as fol lows: 

No. 

1 
2 
3 
4 

Region/Location 

Amhara 
Oromia 
South Ethiopia 
Gambella 

Power 
Capacity 
(MW) 

4,515 
1,564 
2,132 
3,026 

1 1 , 2 3 7 

Energy Production 
(GWH) 

24,160 
7,487 
8,051 

12,008 
5 1 , 7 0 6 

River Basin 

Abbay River 
Various Rivers 
Omo-Gibe River 
Various Rivers 

The total capacity of the existing power plants and energy production shall 
be doubled after implementation of the hydropower projects envisaged 
under GTP I I . The power capacity shall be raised to 2 1 , 0 6 0 . 6 5 MW 
(9,823.65+ 11,237 MW) whereas the energy production shall reach 
8 1 , 7 7 1 . 3 6 G W H / y e a r (30,065.36+51,706 GWH). 

Following the same scenario as for the GERDP above, the Amhara region 
shall contribute the highest percentage of energy production followed by 
Oromia region. In the future, the Amhara region shall continue to be the 
leading one in the production and supply of energy to the national grid due 
its location in the Ethiopian highlands, being home to many rivers in the 
Abbay, Tekeze and Awash River basins and its contribution of about 4 0 % of 
the surface water in the country. 

6) SUMMARY OF IRRIGATION & HYDROPOWER POTENTIALS IN 
THE 12 RIVER BASINS 

Generally, the surface water of the country is distributed within twelve river 
basins. The distribution per basin is significantly different. The surface water 
of the country is available within r ivers, lakes and swampy areas. The 
availability of the resource is highly variable following the pattern of the 
rainfall in that specific basin. 

Based on current estimate the country has 3.4 – 3.7 mill ion hectares of 
gross potentially irrigable land and 30,864 MW of economically exploitable 
hydropower generation capacity. 
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The table below shows the available runoff (surface water) , irrigation and 
hydropower potentials of all basins; 

No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

River Basin 

Abbay 

Tekeze 

Awash 

Omo-Gibe 

Baro-Akobo 

Genale-Dawa 

Rift-Valley 

Wabe-Shebele 

Mereb 

Danakil 

Ogaden 

Ayisha 

Total 

Annual 

Runoff 

( B M 3 ) 

52.6 

7.63 

4.6 

17.96 

23.6 

5.88 

5.64 

3.16 

0.26 

0.86 

0 

0 

1 2 2 . 1 9 

Potential 

I r r igable 

Land ( h a ) 

1,000,000 

450,000 

204,000 

445,320 

600,000 

435,300 

122,300 

204,000 

375 

3000 

0 

0 

3 , 4 6 4 , 2 9 5 

Hydropower 

Potential 

( M W ) 

13,325 

1,706 

1,063 

4,958 

3,772 

2,980 

1,729 

1,178 

152 

0 

0 

0 

3 0 , 8 6 4 

REMARK 

Source: Ministry of Water Resources; different master plans: Dam and Hydropower Study 
Department. 

From the above table, one can extract the estimated contribution potentials 
of irrigable land and hydropower generation in the Amhara region f rom the 
river basins of Abbay, Tekeze, Awash and Danakil which are located in the 
regional state. Most of the Abbay River basin (70%) and Tekeze River basin 
(80%) areas are located in the Amhara region (refer river basins’ maps on 
pages 3 & 19) and most of the wettest parts of the Awash River basin are 
also in the Amhara region (refer Awash River basin map on page 9 and 10) . 
The Danakil basin is mostly dry and rich in ground water resources especially 
in the Raya plains of North Wollo zone of the Amhara region. 

Therefore, most of the surface water of the Abbay, Tekeze and Awash Rivers 
is f rom the Amhara highlands. The following table shows summary of the 
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irrigation and hydropower potentials of the Amhara region based on river 
basin area, surface water (runoff) distribution/contribution in the respective 
basins and available land for i rr igat ion; 

WATER RESOURCES POTENTIALS OF FOUR DRAINAGE 
BASINS 

No 

1 

2 

3 

4 

River 
Basin 

Abbay 
Tekeze 
Awash 
Danakil 

Total 
% 
Contribution 
to the Four 
Basins above 
% 
Contribution 
to all the 12 
River Basins 
in Ethiopia 

Annual 
Runoff 

(BM3) 

52.6 
7.63 
4.6 

0.86 
65.69 

122.2 

Potential 
Irrigable 
Land (ha) 

1,000,000 
450,000 
204,000 

3,000 
1,657,000 

3,464,285 

Hydropower 
Potential 

(MW) 

13,325 
1,706 
1,063 

0 

16,094 

30,864 

CONTRIBUTION OF AMHARA REGION 

Annual 
Runoff 

(BM3) 

36.82 
6.1 

2.76 
0.43 

46.11 

70.19 

37.74 

Potential 
Irrigable 
Land (ha) 

700,000 
360,000 
60,000 
2,000 

1,122,000 

67 .71 

32.39 

Hydro-
power 

Potential 
(MW) 

9,327.50 
1,364.80 

923 

0 

11,615.30 

72.17 

37.63 

From the above table, it shall be concluded that an average of 7 0 % of the 
surface water, irrigable land and hydropower potentials in the Abbay, Tekeze 
and Awash River basins is the contribution of the Amhara region. On the 
other hand, the contribution at the national (country) level on the surface 
water, irrigable land and hydropower potentials are 3 7 . 7 4 % , 3 2 . 3 9 % and 
3 7 . 6 3 % respectively. In conclusion, the Amhara region with a 
geographical area of about 1/3rd of the country has a potential of 
about 32% of gross irrigable land and about 40% of the hydropower 
potential in the country. This is really wonderful and the region has 
an excellent future for investment and development especially in the 
areas of irrigated agriculture and hydropower production. 
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7) STATUS OF EXISTING POWER SUPPLY IN THE AMHARA 
REGION 

The Amhara region is one of the least power supplied regions in the 
country despite being the source of a lot of hydropower to the national 
grid f rom its hydro power stations located at Tis Abbay and Tana Beles 
in the Abbay River basin which are currently under operation. Most of 
the projects or investments proposed and planned in the region so far 
are either cancelled or postponed because of shortage of energy. 
Further, it is surprising that most of the energy produced in the region 
is transmitted to the central grid wi th modern high transmission lines 
(High voltage 400 KV lines used in the country for the first t ime before 
Gibe I I I ) without giving the proper share to the source/owner region 
(please see the pictures below). 

Previously installed major power transmission lines in the region 
during the Imperial and Dergue regimes which are stil l the major 
power supply lines in the region are as fol lows; 

1) Tis Abbay – Dangla 45 KV Transmission Line: supplies power 
to West Gojam, Awi and Metekel zones; 

2) Tis Abbay – Debark 66 KV Transmission Line: supplies power 
to the towns and villages in some parts of South Gonder and 
North Gonder zones; 

3) Addis - Dessie 132 KV Transmission Line : supplies power to 
the towns between Sheno in North Shoa and up to Kobo in 
North Wollo zone; 

4) Fincha – Bahirdar 132 KV Transmission Line: supplies power 
to Debre Markos and towns in East and West Gojam Zones; 

Some transmission lines are also built during this regime, viz. the 
Kombolcha – Aksta 132 KV Line, the Alamata – Lalibela 66 KV transmission 
l ine, the Alamata – Sekota 66 KV line and the twin 230 KV Lines f rom Tis 
Abbay to Gondar, one line is going through Metema to the Sudan for export 
of power. 

The 230 KV Transmission Line f rom Tis Abbay to Mekele is passing direct 
through the region to Alamata without any substation and tap point in South 
Gondar and North Wollo zones and giving NO benefit to the areas it passes 
through in contrast to the prevail ing norms/exper ience of 
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transmission l ine construction in the country. Even the zone capital 
cities such as Debre Tabor and Woldia do not get any power f rom this 
transmission l ine. 

400 KV Transmission Line from Tis Abbay & Beles Hydropower 
Stations along the Debre Markos _ Addis Highway near Dejen town 
in East Go jam Zone 

Following the above problems, the officials of the Amhara regional state 
were complaining about the critical shortage of energy distribution in the 
regional state during a meeting with the managers of Ethiopian Electric 
Power (EEP) and Ethiopian Electric Utility (EEU) and this was aired on the 
Amhara TV during the second quarter of 2017. This is one of the reasons puly, 2017 
which initiated the author to prepare this general technical report. 

Currently, the federal government is exporting energy to the neighboring 
country of the Sudan although there is a critical shortage of energy in the 
Amhara region. Further, the region does not get its share from the export & 
sale of power to the Sudan. This is not rational and should not continue 
like this since the region shall be a surplus producer of hydropower in the 

39 

Sharew Eshetu
Cross-Out



country in the future. In light of the above, the region must study and 
prepare itself to request the federal government its share f rom the sale of 
energy to foreign countries to use the revenue gained in the development 
effort of the region after completion of the GERDP (similar scenario of 
special benefit to the case of water supply to the city of Addis Abeba, 
although this issue is still controversial). 

7 . 1 PROPOSED NEW TRANSMISSION LINES BY THE AUTHOR 

The Amhara region should plan and consult wi th EEP and EEU to have high 
voltage transmission lines of 230,132 & 66 KV based on population 
distribution and the need for industrialization of the areas along the following 
major routes in order to electrify the towns and villages in the regional state 
considering completion of the GERDP in the near future which shall relieve 
the energy shortage in the country: 

400 KV Transmission Line from Tis Abbay & Beles Hydropower 
Stations crossing the Abbay Gorge & heading to Addis Ababa for 
connection to the National Power Grid 
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1) Tis Abbay – Gondar transmission line branching at Gondar along the 
Gondar- Debark – Simien Mountains – Tekeze River route and 
Gondar – Humara route in the Nor th ; 

2) Tis Abbay – Debre Tabor - Woldia – Dessiie – Kombolcha 
transmission line in the Middle North and East; 

3) Tis Abbay – In j ibara – Metekel and In j ibara - Finote Selam – 
Debre Markos Transmission Line in the West; 

4) Tis Abbay – Dejen along the Bahirdar- Mota- Dejen road in the 
central areas to serve East Gojam and South West Wol lo; 

5) Addis – Muketur i –Fiche and Muketur i - Merhabete and parts of 
Menz areas in North Shoa and South Wollo; 

6) Addis – Debrebirhan - Shoa Robit– Efesson - Menz and Ankober 
– Aliyu Amba - Dulecha in North East Shoa; 

7) Koka – Mojo – Minjar-Shenkora proceeding across the Kesem River 
gorge to North East Shoa areas up to Bulga & Kesem D a m area . 

N. B. The construction of the above high voltage transmission lines along 
the proposed routes and substations at appropriate places for further low 
voltage transmission lines and distribution networks would help & augment 
to electrify most of the rural towns and villages in the regional state and the 
region shall get its proper share f rom the national gr id based on its actual 
contribution of hydropower generation if it is planned and implemented as 
proposed above. 

8) POWER TRADE AND MARKETS IN AFRICA AND THE MIDDLE 
EAST 

The Ethiopian Electric Light and Power Authority (EELPA) which was 
established in 1956 as a public uti l i ty organization had under gone 
restructuring and was responsible for conducting the following operations; 

1) Generation 
2) Transmission 
3) Distribution and 
4) Sales 

EELPA maintains two types of electrical systems namely; the interconnected 
(ICS) and the self-contained systems (SCS) which consists of the major and 
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mini-hydropower plants plus a number of isolated generating units 
respectively that are widely spread over the country. 

EELPA had undergone restructuring in the last fifteen years and name 
change f rom EELPA to EEPCO (Ethiopian Electric Power Corporation). 
Further, EEPCO was also divided into two agencies called EEP and EEU. The 
EEP (Ethiopian Electric Power) is responsible for generation and transmission 
of power while the EEU (Ethiopian Electric Uti l i ty) is responsible for 
distribution and sales of energy within the country. 

*EEP/EEPCO is a founding member of the East African Power Pool (EAPP). So 
far Ethiopia is playing an active role in this strategic regional link sought 
between the power sectors by hosting the East African Power Pool 
secretariat and the Eastern Nile Technical Regional Office of the Nile basin 
initiative composed of 11 countries. 

According to strategic vision 2012-2024, EEP has envisaged to sell power to 
the neighboring countries of Dj ibout i , Kenya and Sudan including Egypt, 
Middle East Arab states, Eastern and Southern African Countries. 

8 . 1 REGIONAL INTERCONNECTION* 

Ethiopia’s vast hydropower potential offers opportunities for mutually 
beneficial power trade in the region. While current national demand may be 
inadequate to justify rapid expansion of hydropower capacity, regional power 
trade offers a significant opportunity to make large-scale economical. The 
availability of cheap power would help make the Ethiopian economy more 
competit ive. In addit ion, the revenues earned f rom regional power trade 
could help the economy develop and give more opportunity to construct 
more large-scale hydroelectric schemes in the different parts of the country. 

In light of the present world energy crisis, inter connection of the regional 
electric energy networks is the best alternative to displace expensive 
thermal generation in regional as well as international power markets. 

Various power system interconnection activities have been initiated wi th 
neighboring countries. Ethiopia has already started supplying of 
hydroelectric power to the neighboring countries of Djibouti and Sudan. 
Feasibility Studies had been carried out for the sale of power to Kenya and 
Tanzania and the two countries have officially requested the Ethiopian 
Government for the purchase of power* . 
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According to the map below, the Ethiopian Government have planned to sell 
hydroelectric power to the following countries f rom 2012- 2024 : 

1. Djibouti and Yemen – 500 MW (1500 GWH/Year) 
2. Kenya and Tanzania – 500 MW (1500 GWH/Year 
3. Sudan and Egypt - 3000 MW (10000 GWH/Year) 

In addit ion, Ethiopia could transmit power through Egypt’s grid to the Middle 
East and even to Europe. As a clean and renewable source of power, 
hydroelectricity may be a very attractive alternative to diesel or coal-fired 
and nuclear–powered sources of energy for Europe. 

With the current pace of construction progress on the GERDP and the delay 
of the hydropower projects proposed to be started for construction in the 2 n d 

Growth and Transformation Plan period and considering further the current 
acute power shortage in the country, it could be very doubtful to fulfi l l the 
above envisaged program for export and sale of power. 

STRATEGIC V I S I O N 2 0 1 2 – 2 0 2 4 MAP OF ETHIOPIAN ELECTRIC 
POWER (EEP/EEPCO) 

I t can be observed f rom the map above that the transmission lines going to 
the Sudan and Egypt are originating f rom Tis Abbay near Bahirdar and lines 
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going to the Middle East Arab Countries also originate in the Amhara region 
of the Abbay River gorge area between Gojam and Shoa where new 
proposed hydropower plants are to be built as per the 2n d Growth & 
Transformation Plan which is not yet implemented. 

Transmission lines going to the Eastern/Southern African countries originate 
f rom the Gibe-Omo basin in the Southern Region of Ethiopia. Further, EEP 
has a plan to extend the exportation of power to the following countries in 
the fu ture: 

1) Via North Africa up to Spain in Southern Europe; 
2) Via Egypt up to Turkey and Central Europe and 
3) Via Eastern African countries to Democratic Republic Congo, Angola 

and South Africa (See the Map below). 

*Facts in Brief – Ethiopian Electric Power Corporation (EEPCO) 

Addis Abeba, March, 2008 
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9 ) SUMMARY 

1. Generally, Ethiopia has enormous water resources but the water 
resources are unevenly distributed that means “where there are 
abundant surface water resources, there are no enough irrigable 
land and vice versa.” Some regions are already experiencing 
severe water shortages which are in danger of worsening in the 
future. Further, rainfall across much of the country is 
exceptionally variable and unpredictable, both in t ime (within 
and between years) and space. 

2. Ethiopia has a potential of 122 billion m3 /year surface water 
f rom its 12 river basins and identified hydropower potential of 
about 30,000 MW (more than 4 0 % of this is in the Abbay (Blue 
Nile) River Basin). Most of the main rivers are trans-boundary 
and have gross identified potential of 3.7 mill ion ha of land for 
irrigated agriculture. 

3. The geographical area of the Amhara region mostly occupies the 
Abbay and Tekeze River Basins including the Awash River basin 
in the South, East and the Raya plains of the Danakil Basin in 
the North East. These river basins contribute/supply nearly 4 0 % 
of the annual surface water (runoff) wi th in the Amhara region. 
Ethiopia being the water tower of North East Africa, it can be 
said that the Amhara region is the “Water Tower” of Ethiopia as 
per the information above. Further, the Amhara region is located 
in the heartland of Ethiopian Highlands. Therefore, it could be 
generalized and concluded that the Amhara region is “ the 
Water Tower and Heart of Ethiopia.” 

4. The tributaries of the Awash River basin ( f rom Kesem to Logia 
Rivers) which are originating f rom North East Shoa to Wollo 
Highlands have a hydropower potential of more than 923 MW for 
identified projects by reconnaissance studies. Further, the areas 
between Kesem dam and Maro Galla on the left side of the 
Awash River basin in the Middle Valley have irrigable land 
potential of about 50 – 60,000 ha which is suitable for growing 
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of cotton, sugar, citrus frui ts, etc. These low lying plains at the 
foot of North Shoa and Wollo highlands should be restored to 
their original historic provinces of Shoa and Wollo and the Awash 
River should be considered as a natural boundary between the 
Amhara and Afar regional states f rom Kesem dam to Mille area. 
The reasons for restoration a re : a) contribution of most of the 
surface water to the Awash River basin by the rivers flowing 
f rom the Amhara highlands b) history of the area c) geographical 
location d) socio-economy and e) Language and population 
distribution of the Shoa and Argoba Amharas who occupy the 
highland escarpment and the associated low lands of the Middle 
Awash valley extending to North Wollo area are indigenous 
people of that area for several centuries. 

5. Implementation of identified hydropower and irrigation projects 
in the Abbay River basin according to USBR and later revised 
studies is necessary and mandatory due to the fast growing 
population of the country and the depressed land scape of the 
highlands due to overpopulation and the use of the land for 
farming and overgrazing for centuries. Thus, construction of the 
remaining four major dams in the Abbay gorge, Tekeze valley 
and other dams on the tributaries is necessary for harnessing of 
hydropower and irrigation development in order to alleviate the 
living standard of the people in the region. 

6. The primary objective of GERDP is to generate electric power of 
6000 MW with an annual energy production of 15,692 GWH/year 
to cover the power supply demand in Ethiopia as well as the East 
African region. The GERDP will improve the electricity availability 
in Ethiopia by 1 0 0 % with ful l utilization of the power. The 
benefits of the GERDP is not l imited wi th power supply, it can 
benefit the downstream countries mainly Sudan and Egypt by 
removing most of silt and sedimentation. It wil l regulate the 
steady water flow throughout the year and it wil l avoid 
unexpected flooding to downstream countries. The GERDP will 
also conserve the water in the Ethiopian highlands by having 
lower evaporation. 
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7. Ethiopia has also a lot of renewable energy potential in the forms 
of wind, solar as well as significant untapped geothermal 
resources in addition to the hydropower. However, the per capita 
electricity consumption is among the lowest in the wor ld. Wind, 
solar and geothermal being local sources of energy, they are not 
included in this report wi th the hydropower although there are 
some newly constructed wind farms in Nazareth (Adama) and 
Mekele areas. Further, the Amhara region has also local wind 
power potentials at places like Debre Birhan, Ankober, Minjar-
Shenkora area, an extension of Nazareth (Adama) wind farms 
which had been installed recently in the northern part of Adama 
Woreda which is sharing border with Minjar-Shenkora Woreda of 
the North Shoa Zone in the Amhara region. 

8. The uneven distribution of the water resources shows the need 
for inter-basin transfer to offset the deficit in some of the river 
basins by diverting water f rom surplus basins to deficit basins, 
for example f rom Abbay River basin which has surplus water to 
the water deficit Awash River basin. Some drainage basins wi th 
ample water potentials have hostile topography making them 
unsuitable for irrigated agriculture and some others are suitable 
but water is scarce. In such cases, inter-basin transfer is 
necessary and mandatory. 

9. *Egypt has immense unused ground water potential which 
covers an area of 826,000 k m 2 in the Nubian Desert in the 
western part of the country. For instance, a study f rom the 
British Geological Survey indicates that North Africa is rich in 
ground water reserves; Libya, Algeria, Sudan, Egypt and Chad 
taking the lead in descending order. Sudan and Egypt have 
63.20 and 55.20 billion cubic meters of ground water potential 
respectively whereas Ethiopia’s ground water potential is only 
12.70 billion m 3 . The total ground water potential of both 
Egypt and Sudan is 118.40 billion m3 which is almost 
equivalent to the annual surface water potential of 
Ethiopia. Aside f rom these ground water reserves, Egypt has 
the potential to desalinate water both f rom Mediterranean and 
Red Sea and so does Sudan f rom the Red Sea. On the other 
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hand, Ethiopia has no such possibilities and its surface water 
resources are the only means. Both Egypt and Sudan always cry 
about colonial era agreements on the Nile River where Ethiopia 
was not a signatory. Further, Ethiopia and the other riparian 
countries should insist Egypt and Sudan to use their alternative 
water resource reserves stated above in order to augment and 
satisfy their own needs. 

1 0 . International river management is of growing importance in a 
world wi th 260 international rivers and is a particular challenge 
for Ethiopia, whose most significant water resources are shared. 
Although a basic premise for water resources management is 
that the river basins are best developed and managed as an 
integrated whole, integrated management is always legally and 
politically complex, due to the challenges of allocation between 
users and between uses. The following water allocation model 
below for trans-boundary basins could be used for international 
and regional rivers for rough estimation of the shares of each 
country/region. 

* *Water Allocation Model for Trans-boundary Basin: Goal of the 
Model is to f ind proportions of water allocation in a basin that 
benefit a given country, which itself is competing amongst fellow 
riparian countries for a fixed annual volume of water. The 
Measurable Criteria for using the Water Allocation Model for 
trans-boundary basin are as fol lows: 

• Area of basin taken up by a particular country; 
• Runoff in the basin ascribed to each country f rom area in 

the basin; 
• Population of the country inside the basin; 
• GDP per person for the country in the basin; 
• Projected GDP Growth per person, per country in the 

basin; 
• Human Development Index (HDI) as a measure of poverty 

and 
• Current water use/demand in the basin. 

*Ethiopian Association of Civil Engineers 

EACE BULLETIN Vol. 8 – No.5, December, 2017 

48 



Refresher Course on Planning and Governance of Large Dams (UNESCO-IHE) 

Accra, Ghana, November, 2013 

1 0 ) CONCLUSION AND RECOMMENDATIONS 

The conclusion of this report is that the contribution of the Amhara region to 
the water resources of Ethiopia is enormous especially in the areas of 
surface water f rom river basins, irrigation and hydropower potentials 
compared wi th the share of its geographical area in the country. 

Generally, the contribution of the Amhara region to the Ethiopian water 
resources is summarized as fol lows; 

a) Surface Water – 46.11 Billion m3 annually ( 3 7 . 7 4 % of the 
Country’s Potent ial ) 

b) Irr igation Potential - 1,122,000 hectares ( 3 2 . 3 9 % of the 
Country’s Potent ial ) 

c) Hydropower Generation – 11,615 MW ( 3 7 . 6 3 % of the 
Country’s Potent ial ) 

RECOMMENDATIONS 

The Amhara organizations (political, civic society, etc.), elites and 
professionals living in the country and diaspora have the responsibility and 
duty to study, elaborate and make awareness to the people and the 
community about each sector of the Ethiopian economy where the Amhara 
contribution is important. 

Collection of all the necessary historical information and resources data in 
each sector of the Ethiopian economy is an important input and essential for 
the Amhara people/elites; 

1. To request and negotiate for the proper share of the region within the 
federal system in the country in respect of its historical geographical 
areas, economic and resource potentials due to the current promising 
reforms/changes in the country, 

2. To change the atrocity which is still in place because of the previous 
transition in 1983 E.C. (1991 G.C.) where the Amhara people had not 
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been represented, marginalized for 27 years, etc. and became victims 
of narrow ethnic politicians in the ethnic federal system and 

3. To claim and restore all unjustly taken away historical Amhara lands. 
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