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EASTERN NILE IRRIGATION SYSTEM PERFORMANCE
ASSESSMENT AND OPTIONS FOR IMPROVEMENT
Executive Summary
The principal objective of the study is to establish a knowledge base for irrigation development in the
Nile Basin that can be used to guide national and regional water resources development planning. In line
with this it presents a comprehensive picture of the current situation regarding the irrigated areas, their
water use and the irrigation technology currently used in the Eastern Nile.Accordingly the study, presents
an inventory of existing and planned irrigation projects, data on the planned schemes, and estimate of
existing and planned water use. It also identifies factors that contribute to the current level of crop and
water productivity, and an over view of the socio-economic settings in which the projects operate. It also
reviews the policy environment in which the irrigation projects are planned, constructed and operated,
which encompass, policies, legal framework, institutional structure including the private sector. The study
presents recommendations for improvement, based on the analysis conducted and establish data base
that provide information on, planned, under implementation and existing irrigation schemes.
The total large and medium scale irrigation potential identified by different studies in the Nile Basin is
1,265,744 ha.(MoWIE). The projects are at different level of studies, ranging from reconnaissance study
to completion of detail design. However, the master plan studies conducted earlier estimate the total
potential including small scale irrigation projects and updated by subsequent studies is 4,025,181 ha ,Abay
Master Plan (978, 000 ha), Tekeze (189 500 ha, Mereb (38, 000 ha), and Baro Akobo (1 118 000 ha).
Subsequent to the change in irrigation development strategy, during the last two decades Ethiopia has been
implementing an ambitions irrigation development program. As part of the Growth and Transformation
Program I (GTP 1), and GTP 2, the country planned to develop 1 158, 340 ha (658, 340 medium and large
scale and 500 000 ha small scale projects) and 924 501 ha (915, 781ha of medium and large scale, 8 720
ha small scale projects) respectively. The medium and large scale schemes are planned for development
by the Ministry of Water Irrigation and Energy, and the Ethiopian Sugar Corporation, while the small
scale schemes are to be implemented by the Regional States assisted by the Ministry of Agriculture.
The irrigation technology adopted for the new MLS projects is mainly pressurized irrigation which has a
higher efficiency than gravity irrigation and will save water for other development.
Under the GTP 2 the MoAL planned to develop at the national level 1 743 000 ha of small scale irrigation
and increase the total area developed to 4, 043, 3000. The principal aim at the end of 2020 is to improve
accessibility of water for 80% of small holders so that they will have access to water source as an
alternative, and out of these 50 % will have access to modern irrigation system.
The evaluation of the implementation of GTP 1 indicated that the study and design of the MLS projects
exceeded the plan by 15%, while the area of completed project is only 43% (283,408 ha)1. The low level
of performance is attributed to shortage of funds, low capacity of contractors, and social issues related
with payment of compensation and resettlement of affected communities.
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The inventory of projects have shown that the total area of existing large scale irrigation project in the
Nile Basin is 46 699 ha. This includes Finchaa Sugar Estate (20 000ha) and the farmer managed Koga
Irrigation Project (7004 ha). Based on satellite survey data, the total area of existing small scale irrigation
project in the Basin is 117,137.56 ha. On the other hand, medium and large scale projects, Wolkayit,
Tana Beles, Koga, Arjo Didessa, and Alwero, are under construction. Two other projects, Birr (14,000),
and Megech (12 169 ha, Humera (50 000 ha) projects, are under construction and the Megech Dam
construction has been completed. Koga, Ribb and Megech projects are planned for food crop production
while Welkyte and Megech Seraba are planned for sugar cane cultivation.
The Ethiopian Water Resources Management Policy which also included Irrigation Development Policy
(2001), envisages integrated river basin management that gives priority for domestic water supply
followed by high economic return sectors among which irrigation development is found The policies and
the legislations governing the use, development and management of the water resources that were issued
subsequently have not been fully implemented yet due to the absence of strong institutions to implement
the laws at lower levels. Thus, their effectiveness and observance has been limited. Although water use
licenses are issued, water allocation, payments of water charges, and protection of water bodies, have
not been implemented yet. The policy does not provide incentive for any crop to encourage increase in
production.
The Investment Policy provides a range of incentives for the international and national investors, including
tax free privileges, local loan arrangement, export of profits, protection from nationalization, etc. However,
it did not succeed in attracting large number of investors, mainly because of lack of infrastructure,
remoteness of the areas, inadequate information on the potential projects, and presence of social issues.
Three major institutors are involved in the irrigated agriculture development, the Ministry of Water
Irrigation and Energy, the Ethiopian Sugar Corporation, and the Ministry of Agriculture and Livestock,.
The former two institutions are the highest organs of the Government that develop medium and large
scale schemes. The MoWIE and the MoAL have been recently reorganized, and two entities, the Basins
Development Authority, and the Irrigation Development Commission have been established. The former
plans, develops and manages the water resources while the latter is responsible for development and
management of irrigation projects. At regional level the Oromia Irrigation Development Authority has
been dissolved and its responsibilities are transferred to the Regional Agricultural Bureau.
The involvement of the large public consulting firms and contractors in the irrigation study and
construction has been significant and the private consultants and contractors had limited opportunity to
develop their capacities in the water sector.
Operation and maintenance arrangement of public operated schemes such as Finchaa Sugar Estate and
Alwereo Project is not a major issue as they have the required staff and equipment. Major problems
are related with farmer managed Koga Irrigation Project and the SSI projects where the WUAs lack
the required organization strength, experience and facility to manage the projects. Although water
delivered from the Koga and Finchaa dams is measured, the SSI schemes are not provided with measuring
structures rendering irrigation water management difficult. The major management problem prevailing
at Finchaa is the water release at the dam that depends on the hydro power requirement that does not
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meet the irrigation water requirement as a result of which the water shortage created has reduced the
productivity of the farm.
Although the country is increasing its irrigation development plan, adequate attention is not given to
research in irrigation agronomy, management, drainage and other issues that support the irrigation
design, development and management (National Smallholder Irrigation and Drainage Strategy, 2016.).The
Federal EAR and the Regional research offices allocate limited budget for conducting research works and
employment of staff. However, the Ethiopian Sugar Corporation maintains a training centre at its Wonji
Farm in the Rift Valley for conducting research on irrigation and trains its staff in scheme operation and
management.
Data on water use and crop production are maintained at Finchaa Sugar Estate. Finchaa and Koga Projects
are fitted with water measurement facilities at the headwork. Water and crop data are not recorded
at the SSIS. Even at the large schemes, records at each irrigation block are not available. The sugar cane
productivity, 6.22 kg/m3 , water productivity , 115 ton/ha , attained at Finchaa were adopted for the other
new sugar states under construction, welkayit, Megech Seraba for crop and water productivity estimates.
The irrigation use of Finchaa, 18, 485 m3/year/ha, was also used for the other projects. For SSI projects,
the area of the schemes was based on the satellite imagery data, and the irrigated crop yield survey data
obtained from CSA were adopted for analysis, while the list of crops were generated from the Agro
Ecological Zone prevailing in the Nile Basin. The crop yield and water productivity established were used
for the study of water use of the farmer managed smallholder projects, Koga, Megech, and Ribb.
The range of issues that need to be addressed to improve the performance of irrigation study and
development planning, and management have been identified. The issues are related with implementation
of policies, regulations, low level of private participation, plan preparing and implementation, study
design and construction capacities of contractors and consultants, and institutional issues that affect
the performance of irrigation development and management. Social issues related with payment of
compensation, and resettlement and absence of infrastructure are identified as issues affecting the
rate of project implementation. The need to build the capacity of the WUA in managing operation and
maintenance as well and crop management has been identified. The absence of water measuring facilities
at the existing SSIS is contributing to the inability of the farmers to properly manage the irrigation
water.
Recommendations have been made regarding the issues identified, strengthening the irrigation policy, and
improve its implementation, improving the performance of planning, study, design and construction of
irrigation projects and to provide adequate funds for - the implementation of the planned projects, for
operation and maintenance, for conducting research, providing water measuring structures and for the
existing and planned SSIS.
Finchaa Sugar State has been selected as an ideal public managed irrigation scheme under operation
in the Basin, which adopts the appropriate irrigation technology, lined canal system, the water saving
efficient sprinkler irrigation that fits the topography of the gently undulating land. The average sugar
cane productivity is 128.94 ton/ha which is less than the planned 150 ton/ha. If the issue of power supply,
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supply of spare parts, and water supply from the dam is released at a rate that meets the irrigation
requirement, the performance of the Estate could attain the optimum level.
The Koga Irrigation Project, a Government and farmer managed project has been recommended as a
typical farmer managed scheme where the recommendation for identified issues can be implemented.
Although the irrigation system down to the tertiary canal, including the dam is operated and maintained
by the Abay Basin Authority, the irrigation and drainage system, the quaternary canals and field ditches
and drains are managed by the farmers. The recommended comprehensive improvements include,
strengthening, the operation and maintenance practices, irrigation agronomy, marketing, and strengthening
the 12 WUAs of the different command areas, as well as the cooperative established at level..
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EASTERN NILE IRRIGATION SYSTEM PERFORMANCE
ASSESSMENT AND OPTIONS FOR IMPROVEMENT
1. Introduction
1.1 Background and study context
This Report has been produced in accordance with the agreement concluded between the Eastern Nile
Technical and Regional Office ( ENTRO) and the Consultant on 2nd October 2018 to undertake the
study titled the Eastern Nile Irrigation System Performance Assessment and Options for Improvement.
The Nile Basin countries, with the objective of cooperatively developing the Basin utilizing the water
resources of the River, founded the partnership named the Nile Basin Initiative (NBI) in 1999. Aiming
at achieving equitable utilization of the water resources of the Basin for the benefit of the member
countries, the partnership formulated the basin wide program named the Shared Vision Program (SVP),
and two subsidiary action programs that were aimed at realization of the development goals.
The two subsidiary action programs, the Nile Lakes Region Subsidiary Action Program (NELSAP) covering
the southern riparian countries, and the Eastern Nile Subsidiary Action Program (ENSAP) covering the
eastern and northern member countries, set up regional technical offices in Entebbe, Uganda, and in
Addis Ababa, respectively as their Head Offices. The Eastern Nile Regional Technical Office (ENTRO)
established in Addis Ababa, was entrusted with identification and preparation of concrete investment
projects for transmittal to respective countries for implementation.
ENTRO, in line with its mandates, prepared the Integrated Development of the Eastern Nile (IDEN)
project, that included seven sub-projects, among which the Eastern Nile Irrigation and Drainage Project
was found. The regional assessment study of the projects identified four main areas of concern regarding
irrigation and drainage development and management, water resource, irrigation technology adopted
level of productivity, policy and institutional aspects. Regarding these aspects the study recommended
more specific studies to be conducted in the sub region.
The study was intended to focus on the development of an Eastern Nile irrigation data base and
irrigation monitoring system as a priority. This aimed at utilizing the data and information
collected for the improvement of the planning and operation of the water resource schemes by
the respective countries. The study further, recommended the execution of a study on irrigation
system performance. The recommendations were further validated by the expected increase in the
demand for the limited water resource in response to, the recent phenomena of Climate Change
that increased Evapotranspiration, the increase in population that created additional requirement
for domestic water supply, and for additional crop production. Thus, the study on the Irrigation
System Performance Assessment and Options for Improvement was launched in accordance with
the recommendations made.
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1.2 Rational
Evaluation of current situation of irrigation development in the Basin to identify the issues of management
and operation of the projects with the objective of addressing the factors of management is essential for
meeting the cardinal objectives of NBI as well as those of the member countries. Further, all development
partners who contribute to the sector are also keen to be informed on the achievement of the objectives
set by the respective countries. The irrigation sector assessment demands special consideration due to
several factors, resource utilization, socio-economic considerations and technical aspects.
Irrigation being a major source of livelihood for a large sector of the population, its level of performance
requires periodic evaluation to validate that the objectives are met. Among economic sectors that utilize
water resources, irrigation is the major consumer of water. Inefficient use of this resource for irrigation
significantly affects the availability of water for the other attendant sectors. Conversely, the optimum
use of the resource provides additional water for the optimum development and operation of the other
sectors such as, domestic water supply, industrial operation, environmental management, etc. Even within
the same agricultural sector, the efficient use of water can save water for development of additional area
to produce additional crops for domestic consumption or export.
The development and operation of irrigation schemes demands a major investment that calls for a
major share in the country’s financial resource. Development parterres that provide funds through aid,
or loan, to smallholder or public projects are keen to review the performance of projects, to insure that
the envisaged objectives are met and the projects are sustainable technically and financially. Further, the
optimum rate of progress of development and operation of the projects encourages additional supply of
capital for further development.
Though irrigation development requires intensive capital in comparison with rainfed agriculture, its
productivity per unit of land is three times that of rainfed (as reported by IWMI) and thus possess
more comparative advantage in meeting agricultural objectives, such as food security, poverty reduction,
producing raw materials for industry, etc. However, performance studies have concluded that the majority
of irrigation schemes of Ethiopia are characterized as being below standard, and are described as, poor
in planning, low in water use efficiency, low in crop productivity, and in water productivity. Some cause
adverse environmental impacts.These are attributed to factors that are inherent in the quality of services
that could be categorized as follows:
X Engineering factors,
X Institutional setup
X Water policies and legal matters,
X Irrigation development and management strategies,
The absence of well documented and organized data base for existing, ongoing, and planned projects are
deemed to contribute to low performance in irrigation development and management.
To address the problem related with performance of irrigation planning and management of development,
and data management, the current study has launched the assignment - Irrigation System Performance

2

Eastern Nile Irrigation System Performance Assessment and Options for Improvements

Assessment and Options for Improvement. The output of the study, that will also establish irrigation
development knowledge base, is expected to create information base for use by different parties involved
in the irrigation sector. It will also provide the forum for initiating discourse between the respective
professionals and planners on the issue. The discussions are expected to refine the recommendations of
the study for adaptation by the development partners. This event and the established data base will be
expected to create planning tools for use by the planners. Furthermore, it encourages the establishment
of transparency between local, national authorities, and NBI member countries at international level.

1.3 Overview of the study area
The study covers the Nile Basin part of Ethiopia which comprises four main sub-basins, Abay,Tekeze, Baro
Akobo and the small Mereb Sub basin. The latter extends into Eritrea, though the study is limited to the
part located in Ethiopia. The Blue Nile sub-basin, which is the largest river basin of the country has a total
area of 202,506 km2 and extends from the western high lands to the lowlands of Ethiopia bordering the
Sudan. Within the country it lies across parts of the three Regional States, Amhara, Beni-Shangul-Gumuz
and Oromiya. The basin is drained by the Abay River that emanates from Lake Tana, and is fed by its main
tributaries, Beshilo, Welaka/Jemma, Mugar, Finchaa, Anger, Dabus, and Beles. The basin is characterized
by different lowland and highland agro ecological zones. A comprehensive development master plan has
been conducted for the Basin by BCEIOM (2099), which also included water resources development plan.
The Tekeze sub-basin is located in the most northern part of the North Western part of the Nile Basin
bordered by the Mereb River Basin and Eritrea in the North, by Atbara Plains of the Sudan in the West,
Abay River Basin in the South and Danakil Basin in the East. Geographically, the sub-basin extends from
150 47’ 40’’ to 30 25’ 52’’ in the south, and from 290 24’ 43’’ to 360 18’ 27’’ in the East. The area of the
sub-basin is 86,510 km2 and the Mereb Sub basin having 4, 160 km2 lies in Eritrea. The sub-basin covers
part of two Regional States, Tigray and Amhara. The river basin also has a comprehensive master plan
(BRL 1998)

The Baro-Akobo- Sub-basin forms the southernmost part of the Eastern Nile Basin in the South
Western part of Ethiopia and extends from 150 47’ 40’’ to 30 25’ 52’’ in the south, and from 290
24’ 43’’ to 360 18’ 27’’ in the East and covers an area of 76,000 km2. The sub-basin is bound by the
Sudan in the West and North West and South West, and the Abay Basin in the North and North West
and the Omo River Basin in the West. The sub-basin covers part of three regional states, Gambela,
Benishangul Gumuz, and Oromia. The basin drained by the Baro River and its tributaries, possess
different agro ecological zones corresponding to low lands and highlands. Development master plan
has also been prepared for the basin.

1.4. Objective of the study
The primary objective of the Eastern Nile Irrigation System Performance and Recommendation of Options
for Improvement study is to provide guidance for Regional and National Water Resource Development
planning. In line with this the study is planned to meet certain specific objectives. It will establish knowledge
base for existing irrigation development comprising the data on currently irrigated area, current water
use and the irrigation technology adopted for operation of the projects. The performance assessment
of existing irrigation systems has been carried out through collecting data on water use efficiency, and
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water productivity. Based on these data the root causes of the current level of performance have
been assessed. As part of the study a forum of discussion on the study finding will be organized where
a dialogue on the recommendation for improvement formulated by the study will be carried out. The
discussion will be used as a forum for exchange of experience Between the Eastern Nile Countries.

1.5. Scope of the assignment
The scope of the study aimed at meeting the study objectives as presented in the TOR, is described as
follows.
X The principal task of the study is to establish data base for irrigation projects of equipped projects,
annual cropped areas, source of irrigation water, type of head works of the projects and the
technology used, their crop mixes, crop productivity per unit area, water productively, and actual
volume of water use.

X Estimation of agricultural water use for each Nile Sub-basin in Ethiopia regarding, current water
use and future water use.
X Estimate water use efficiency and crop productivity for each agro-climatic zone, , estimate
transmission and other losses, water use efficiency, water productivity for each of the different
irrigation techniques by crop type.
X Preliminary analysis of factors which contribute to current level of water productivity and crop
productivity.
X Asses socio-economic setting in which the irrigation systems are operating
X Review the legal, institutional and policy setting in which the irrigation developments are
operating, regarding the legal framework, institutional structure, Public and private role in
financing development and O &M systems, public and private role in development and O&M of
irrigation,
X

Existing policies for selection of crops,

X Formulation of recommendations for improvement of irrigation system performance, in view of,
policies, Engineering, Institutions, etc.,
X Compiling data and information in one report,
X Preparing summary for workshop presentation, and
X Preparation of summary for regional workshop presentation.

1.6 Approach and methodology used
The study has been conducted in line with the methodologies outlined in the Inception Report. Data and
information were obtained from different sources, existing documents and discussions made with officials
and experts working in different government and private sector departments. The latest information
and data on existing and planned medium and large irrigation projects were gathered from the MoWIE,
Ethiopian Sugar Corporation, Abay Basin Authority in Bahir Dar, Ethiopia and Construction Corporation,
Water Works Design Corporation, and from GTP 1 evaluation reports and GTP 2 various documents.
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Data and information on irrigation development in general were obtained Ministry of Water Irrigation and
Energy, Ministry of Agriculture and the Ethiopian Sugar Corporation. Data on small scale irrigation were
obtained mainly from the MoAL and Oromia Irrigation Development Authority. Irrigation performance
data, crop yields, water productivity were obtained from IWMI, and Ethiopian Institute of Agricultural
Research.
The crop productivity and water productivity analysis for large scale schemes were carried out using
the data from the Sugar Corporation and applied to other existing and planned schemes in the Basin, as
adequate data on other schemes were not available. For small scale schemes the sample irrigated crop
yield survey conducted recently by Oromiya Irrigation Development Authority (OIDA) were used to
analyse the productivity of crops.The crop water use of Finchaa Project and the water demand of the SSI
projects were used to estimate the current water use of the basin.
The study was not limited to desk work and document review. The planning design and construction
issues were assessed based on discussions made with the authorities in the MoWIE, the MoA and OIDA.

1.7. Purpose of the Report and Contents
The purpose of this report is to present, for the Nile Basin part that lies in Ethiopia, the review of
the existing irrigation schemes, planning and development scenario of new schemes, as well as the
policy and regulations that guide the development programs, and the institutional arrangements used for
implementation and operation of the schemes. The report also presents the water and crop productivity
of the existing projects that are used to reflect the level of irrigation management efficiency. It also
presents the conclusions and recommendations for planning and the development and management of
irrigation schemes in the future.
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2. Existing Situation
2.1 Overview of irrigation potential in the Ethiopian Nile Basin
The identification of potential irrigation projects in Ethiopia in general and the Nile Basin in particular
has been carried out by several studies during the last seventy years, assisted by international and local
consulting firms starting with reconnaissance studies. The projects are at different level of studies, ranging
from reconnaissance study to completion of detail design as shown in Table 1. The total potential area
that could be developed in the future is 1 265 744 ha. The projects where only the storage dams are
under construction are included in the list of potential projects.
Table 1: Potential Medium and Large Scale Irrigation Projects in the Nile Basin.

SN
1

Level of Study

Region

Detail Design

Amhara

2

Jemma

Detail Design

Amhara

3

Megech
dam*

Under construction

Amhara

12,169

Megech

Dam

4

Ribb Dam**

Dam construction
completed

Amhara

13,250

Ribb

Dam

Amhara

5,745

Amhara

6,720

Amhara

11,300

6

Abay

Site Name

Potential Source
Head
Command
of
work
area(ha)
Water
Gilgel
11,250
Dam
Abay
Diversion
7,559
Jemma
Weir

Gilgel Abay

5

6

Sub
Basin

North East
Tanna
North West
Tanna

Lake
Tana
Lake
Tana
Lake
Tana

Pump
Pump

7

Tis Abay

Pump

8

Gumera

Detail design

Amhara

16,771

Gumera

9

Anger

Detail design

Oromia

14,500

Anger

10

Dinger
Bereha

Detail design

Oromia

7,500

11

Dabana

Oromia

14400

Dabana

Dam

12

Didessa

Under Construction Oromia

4,800

Didessa

Dam

13

Negesso

Detail design

Oromia

21,315

Negesso Dam

14

Birr

Pre- Feasibility

Amhara

14,000

Birr

Dam

15

Robit

Feasibility

Amhara

6,532

Megech

Pump

17

Upper
Guder

Detail Design

Oromia

6,282

Guder

Dam

18

Dabus

Detail Design

Benshangul
9,661
Gumuz

Dabus

Dam

Dam
Dam
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SN

Sub
Basin

Site Name

Level of Study

Region

Potential Source
Command
of
area(ha)
Water

Head
work

19

Gelagu

Reconnaissance

Amhara

9,860

Gelagu

Dam

20

Rahad

Reconnaissance

Amhara

45,135

Rahad

Dam

21

Nekemt

Reconnaissance

Oromia

11,220

Anger

Pump

22

Lower Beles Reconnaissance

Benshangul
85,000
Gumuz

Lake
Tanna

Dam

Detail Design

Amhara

10,000

Dinder

Tunnel

Reconnaissance

Benshangul
49,550
Gumuz

Dinder

Dam

Diversion

Upper
Dinder
(Upper
Ayma)
Lower
Dinder
(lower
Ayma)

23

24

Tekeze

Sub total

394,519

25

Humera

Feasibility

Tigray

60,000

Tekeze

26

Angereb

Pre-feasibility study

Amhara

16,535

Angereb Dam

27

Metema

Pre-feasibility study

Amhara

11,560

Goang

Dam

28

Wokayit

Detail Design

Tigray

50,000

Dukuku

Dam

29

Tekeze Ardi
Matheias

Detail Design

Tigray

35,000

30

Tekeze Seye Detail Design

Tigray

2,500

31

Kaz Dam

Detail Design

Tigray

10,000

32

Azafergu

Detail Design

Tigray

4,000

33

Tekeze
Dedebit

Detail Design

Tigray

3,000

Sub total
34
35

36

Baro
Akobo

Dam

Dam

192,595

Alwero,
Pre-feasibility
Abebo Dam
Baro RB
Pre-feasibility
,Itang dam
Baro RB
Itang
Reconnaissance
pumping
plus re-lift

Gambella

11,364

Alwero

Dam

Gambella

50,900

Itang

Dam

Gambella

57,495

Itang

Pump
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SN

37

38
39
40

41

42
43
44
45
46

Sub
Basin

Site Name
Baro RB
Gambella
Dam plus
high lift
Baro LB
Itang dam
Baro, LB,
Pumping
Baro, LB
Gambela
Dam
Alwero,
Chiru +
Dumbong
Dam
Gilo RB,
Gilo Dam1
Gilo LB,
Gilo Dam1
Gilo, LB,
GiloDam2
Gilo R,LB
River
pumping
Gilo, RB,
Gilo Dam2

Level of Study

Region

Potential Source
Command
of
area(ha)
Water

Reconnaissance

Gambella

67,740

Baro

Dam

Reconnaissance

Gambella

61,900

Baro

Dam

Reconnaissance

Gambella

15,832

Baro

Pump

Reconnaissance

Gambella

57,018

Baro

Dam

Reconnaissance

Gambella

34,665

Alwero,
Chiru

Dam

Reconnaissance

Gambella

81,346

Gilo

Dam

Reconnaissance

Gambella

79,652

Gilo

Dam

Reconnaissance

Gambella

33,855

Gilo

Dam

Reconnaissance

Gambella

65,538

Gilo

Pump

Reconnaissance

Gambella

61,325

Gilo

Dam

Sub total

678,630

Grand
Total

1,265,744

* Project for which storage dam is under construction
**Project for which dam construction is completed
Source: Ministry of Water Irrigation and Energy, Ethiopian Sugar Corporation,

8

Head
work
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Figure 1: Potential and Existing Irrigation Sites in the Eastern Nile Basin

2.2 Over view of irrigation development in Ethiopia
2.2.1 Commercial farms
The development of modern medium and large scale irrigation in Ethiopia commenced in the 1950s
with the establishment of large scale commercial irrigated farms, the Wonji Sugar Estate in the Upper
Awash, Melka Sadi Farm in the Middle Awash, and the Tendaho Cotton Plantation in the lower Awash,
by foreign companies from the West. Subsequent to the change of government in the late 1970s, that
abandoned the liberal economy and adopted the socialist economy, the policy of establishing large State
Farms, Government owned and operated farms, that included the expansion of existing irrigated farms
and developing new farms was adopted.The existing private commercial farms were nationalized. During
this period of 17 years, the development of large and medium scale irrigated farms was carried out
mainly in the Awash Basin, and the Rift Valley Basin, where road networks were available for exporting
the farm products and importing the required commodities, equipment and other inputs. Although
different level of water resources and agricultural studies conducted for the whole Abay Basin by the
Bureau of Reclamation of the USA in the early 1950s were available, due to their remote location in the
western part of the country, focus of development was shifted to the eastern and central part of Ethiopia
(Metahara Sugar Estate, Amibara Irrigation Project, Meki Zeway, etc). Further, this period was also noted
for the introduction of the strategy of the river basin based Master Plan Studies that were based on
water resources development. Irrigation development planning covering large, medium and small scale
projects was among the principal component of the river basin based Mater Plan Studies.
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The only large scale irrigation developed in the Nile Basin that has been operational for reasonable long
period is the Finchaa Sugar Estate, a multipurpose scheme built on Finchaa River, the left side tributary of
the Abay River that produces hydro power and sugar.

2.2.4 Communal Small Scale Scheme
The development of small scale irrigation commenced by the Socialist Government, to alleviate the
effect of the devastating drought of 1984/85 that claimed significant human and animal life over most
of the country. The Government established, in the Ministry of Agriculture, the Irrigation Development
Department (IDD) for implementing the program. As the principal objective of the development of the
small scale projects was to address food security, no emphasis was given to the sustainability of the
projects. Most of modern small scale irrigation schemes are based on river diversion works but they also
involve micro dams or pumping from rivers and lakes on limited scale.
The Government of the EPRDF that took power from the Socialist Government in 1991 suspended the
operation of many of the large and medium scheme irrigation farms, (as well as rainfed farms) in the
Middle and Lower Awash, and in the Rift Valley, and other parts of the country, on the pretext that they
were not economically viable and were marred by social conflicts with the local community. Instead the
Government pursued the policy of developing small scale irrigation throughout the country with the
view that they would be spatially distributed throughout the country, and will thus meet the food security
issues, address unemployment in the rural areas, and could be economically viable.
The Government reviewed the earlier policy on the development of Medium and Large Scale Irrigation
Projects in 1999, in response to the rise in demand for sugar in the country and in Europe. Subsequently, a
new parastatal organization, the Ethiopian Sugar Corporation was set up by the Government to spearhead
the development of large scale irrigation projects identified by the earlier River Basin Mater Plan Studies.

2.4. Existing Irrigation Schemes in Ethiopia
2.4.1 Total area of irrigation schemes at country level
The data and information on existing irrigation projects are collected and maintained by the Ministry of
Agriculture, (for small scale irrigation projects), the MoWIE (for medium and large scale schemes), and
the agricultural or water bureaus of the regional states (small scale irrigation projects), the Ethiopian
Sugar Corporation (large scale sugar cane Estates). However, there is lack of consistency in the data kept
at each organization.
The estimate of the total area of the irrigation projects developed in Ethiopia to date in the Eastern
Nile Basin (ENB) is presented in Table 2.. The data are obtained from the different sources and vary
from 2.52m ha (MoA) to 2.93 m ha (MoWIE) for small scale schemes and 410 650 ha for medium and
large scale schemes. To address the problem all regional states have conducted resurvey of the all SSS
irrigation schemes. The results will be ready for release by the MoAL in due course.

10

Eastern Nile Irrigation System Performance Assessment and Options for Improvements

2.4.2 Existing Irrigation Schemes in the Nile Basin
According to the data obtained from MoWIE and Ethiopian Sugar Corporation the total area of irrigation
projects developed in the Nile Basin is 46 499 ha for Large Scale Schemes and 84, 241.14 2ha for
small scale schemes (Table 2).The SSI projects are developed in the high land areas inhabited by a large
proportion of the population (Figure 2.)
Table 2: Summary of Existing Medium, Large and Small Scale Irrigation in the Eastern Nile Basin.

Basin Name/Sub
Basin

Project Name/Large
Scale/ Small scale

Existing Irrigation
Schemes, ha
Large and
Small Scale
Medium Scale

Tekeze
Small Scale

27,061.36

Sub total

-

27,061.36

Abay
Tana Beles

12,247.00

koga

7,004.00

Arjo Didessa

1,500.00

Megech Seraba1

4,000.00

Fincha

19,548.00

Small Scale
Sub total

84, 241.14
44,299.00

84,241.14

Mereb
Small Scale

959.88

Sub total

-

959.88

Baro Akobo
Alwero

2,200.00

Small Scale

1

4,875.13

Sub total

2,200.00

4, 875.13

Total

46,499.00

117,137.56

Megech Seraba has been completed, but not commissioned yet
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2.4.2.1 Government operated schemes
The only government owned and operated large scale public farm is the Finchaa Sugar Estate that has
been under government control since its development. The old farm of 18, 200 ha and the new Neshe
Farm constructed as an expansion project of 2000 ha are included in the farm. It is a modern agroindustry farm producing sugar using efficient sprinkler irrigation technology based on the water of the
Finchaa multipurpose dam that also produces electric power for the national Grid.

2.4.2.2 Private commercial schemes
The development of medium or large scale irrigated commercial farm in the Nile Basin has been limited
to the 10, 000 ha Alwero Irrigation project based on the Abobo storage dam. In spite of the privileges
provided for national and international investors, such as tax free holidays and local loan arrangements,
and other range of privileges, the number of investors attracted is limited. The Alwero project is based on
the Abobo dam constructed by the Government over three decades earlier and has been idle until the
command area was leased to the Saudi Star Company, that has developed only about 2000 ha to date
for production of rice using basin irrigation. The farm constructed the 32 km lined main canal to convey
water to the rice farm. The profile of the farm is presented in Annex 2.
Figure 2: Existing irrigation schemes of Ethiopia from satellite categorized by river basins.

The company has now prepared design for introducing the more efficient centre pivot irrigation for the
remaining 7 000 ha for production of soya bean. The new irrigation method is planned to save water
stored in the dam reservoir for other farms, or other purposes such as fishing which is practiced by the
local communities.
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3. Overview of Irrigation Policy and Strategy
3.1 General
Ethiopia has formulated its own water resource management policy and strategy1 based on the
constitution of the country, that guides the development of the different water sectors, irrigation, power,
water supply, industry and environment. The country issued the
water
resources Management
Policy in 1999 and subsequently, using the policy as guidance, prepared and issued related documents,
the National Water Strategy (2001), Water Resources Management Proclamation (2000), the 15 year
Water Sector Development Program (2002) and is participating in the NBI. The Water Resource
Management Regulation (2005) describes the requirement of issuance of permits for different uses of
water, construction works, waste water discharges, the conditions for issuance, renewal, revocation of
permits, and payment of service fees. It also indicated the requirement for payment of water charges for
the different water uses.

3.2 Water Resource Management Policy
The objective of the Water Resources Policy is to guide the water sector development in a planned
manner with the aim of achieving the overall socio-economic development of the country in organized
and sustainable manner through allocating and providing the required investment budget. The policy was
aimed at achieving the planning and development as well as management of water resource development
ventures and accelerates the development tasks on sustainable basis.
The Irrigation Policy that emanated from the Water Management Policy aimed at developing the irrigation
potential of the country, land and water resources for the production of food crops, and raw materials
for the industries efficiently on sustainable basis without degrading the water and land resource base.
The policy covers development of small scale irrigation, aimed at achieving food self-sufficiency, through
developing small, medium, and large scale schemes, for producing raw materials for agro industries. The
objective also included export promotion of agricultural products. It provides for promotion of irrigation
studies ready for implementation by the private and /government.
The policy promotes the development of irrigation, within the framework of the country’s socio-economic
development. It requires the adoption of planning approach through participatory approach.
Irrigation development planning was to be executed within the overall development frame work of the
water sector, through earmarking reasonable percentage of the GDP. This is to be effected through the
preparation of basket of projects. The policy also focuses on the development of traditional irrigation.
The water and water resource base are to be protected on sustainable basis. It promotes participation
of the Regional and Federal Government in the development of large scale irrigation farms in high water
potential basins focusing in low density areas.
The policy also provides for the participation of the stakeholders, in irrigation planning and development
operation, including the Government, farmers, NGOs as well as the indigenous people.
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The policy also provides for financial arrangement, technical and environmental issues.The financial aspect
of the policy covers establishing provision of finance on sustainable basis; promote financial viability,
provision of credit facilities and establishing cost recovery arrangements. The technical aspect provides
for design, operation and maintenance criteria for irrigation schemes adopting appropriate technology,
developing technical guidelines and manuals. It also requires environmental protection as part of the
development works and promoting institutional capacity building.
The Water Management Policy and Irrigation Policy are holistic and create enabling environment for
irrigation development and management. The main issue of the policy is the managerial, institutional, and
financial capacity to implement the development policies.
The irrigation development policy is generally holistic though the major problems are related with it is
its implementation. Some areas requiring focus has been presented as follows.
X The policy provided for the preparation of the study of basket of projects that are ready for
implementation by the private sector in addition to those that were under construction. It also
planned for the joint study and design of schemes in cooperation with the private sector. This is
intended for accelerating the development of irrigation projects. However, these strategies have not
been implemented.
X The policy also aims at development of irrigation within the framework of Integrated Watershed
Management. However, the irrigation development is executed based on individual projects
X Ensuring the prevention and mitigation of the degradation of natural water and maintain acceptable
water quality standard for the irrigation provided in the policy has not been implemented to the
required standard.
X The number of projects aimed at involving the indigenous communities in the development of
irrigation has been limited.
X The development of medium and large scale schemes at national level has been below the plan.
X The norms and procedures aimed at ensuring financial sustainability of irrigation projects require
attention.
X The promotion of special credit facilities and bank loans for irrigation is an outstanding task,
X The requirement of the policy to implement cost recovery requires special consideration as it is a
difficult issue for implementation.
X The development of affordable technologies has not progressed well,
X The standard manuals and guide lines for operation and maintenance of schemes has not been
produced,
X Although the water policy provides in general terms the objective of conducting research in the
irrigation sector, the Irrigation Policy is silent on the issue which is important for the efficient
implementation and operation of irrigation schemes of all scales.
X The preparation of simple designs that are replicable for SSI schemes and operable and maintainable
by the smallholders still required special consideration.
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X Water allocation and priority setting has not been prepared in detail though it has been provided
in the policy,

3.3 Irrigation Development Strategy
3.3.1. General
Water Resource Development Strategy that also included Irrigation Development Strategy (2001),
for the period 2002 to 2016 provided short, medium, and long term development plans. The strategy
focused on development of small, medium and large scale irrigation projects, for the planning period and
aimed at developing hierarchy of schemes for meeting the food requirement of the national economy
and requirement of raw materials and other needs. The main elements of the irrigation strategy include,
financial and economic aspects, institutional aspects, capacity building, social and economic aspects. It
also aimed at promoting institutional structure development and human resources development. The
document also provides the road map for implementation of the strategy.
The Irrigation Development Strategy that provided detail strategies formulated the means of attaining
the irrigation policy goals. It aimed at exploiting the agricultural potential of the country to achieve the
intended goals, food self-sufficiency, supply of raw materials, etc. Other objectives. included, expansion of
irrigated agriculture, improving irrigation water use efficiency, and developing irrigation systems that are
technically and financially viable. It also aimed at prevention of water logging in irrigated farms. It formed
a road map for development of irrigated agriculture to achieve the socio-economic objective of the water
and irrigation policies.
The core of the strategy comprise, engineering strategy, that focuses on the rehabilitation of existing
schemes suffering from deferred management, completing ongoing schemes, and development of new
ones. The strategy also involves designing new schemes, implementing new schemes within the concept
of sustainability and focusing on affordable and improved efficient systems. Developing standards and
guidelines, establishing water allocation criteria are also included, The strategy adapts basin integrated
planning approach, using surface and ground water and adopting water harvesting ,in particular for small,
scale irrigation development. Development of medium and large scale schemes has also been considered.
The financial and economic strategy, envisages budget allocation by the Government, sharing irrigation
development costs with other sectors, implementing cost recovery step by step using different viable
methods, formulating farm price establishment mechanisms, arranging credit facilities and bank loans
from financial institutions, and mobilizing finance from external sources.
Institutional aspects involves strengthening intuitional and regulating frame work, facilitating the
involvement of the regional and federal Government in all scale irrigation schemes, focusing on low
population density potential areas, establishing O&M organization and encourage private O&M entities.
The strategy also provides for capacity building for project implementing entities through proving them
with equipment and knowledge, incurring technical capacities, increasing technical capacities of national,
regional entities down to district level in conducting studies and construction as well as information
management. The strategy also focuses on strengthening technology base.
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The social aspect involves integrating the plan in the country’s socio economic development plan, involving
local communities in irrigation development, giving priority for multi-purpose projects, establishing WUAs,
promoting partnership between all stakeholders, and using local material for the SSSs in implementation
of projects.
The strategy regarding environmental aspects requires conducting and implementing EIA for all schemes,
establishing guidelines for water quality, providing drainage system for all schemes and preventing
formation of suitable environment for breeding of vectors, soil erosion, soil salinization and loss of
forests. The irrigation development strategy is comprehensive but gives less focus on certain areas. The
importance given to R&D is less and the responsible organization and area of focus were not indicated.
The strategy was prepared and owned by the MoWIE, which is also responsible for its implementation.
However, the strategy has given responsibility all irrigation aspects of irrigation for SSI, M&LS, including
on farm works to the Ministry. It also assigns the task of establishing WUAs, some on farm works such as
operation and maintenance of schemes, establishment of incentives, crop productivity and regulation of
farm price escalations, creation of loan arrangements. This responsibility is normally given to the MoA.
Even on going O & M works at Regional Levels were included in the strategy. Thus, the responsibility
requires revisions.
The study was also silent on the role of the EPA, that is authorized for the environmental protection in
general, including irrigation development.
Though the strategies are practical and desirable, some have not been implemented.
X Though the strategy provided for acquiring funds for irrigation development from the Water Fund,
this strategy has not been implemented.
X Sharing of irrigation development costs with other sectors has not been implemented
X Encouraging the private sector in irrigation development has not been significant,
X Establishing or encouraging the establishment of self-financing public O&M entities has been
insignificant,
X Cost recovery strategy of medium and large scale schemes, Koga Irrigation Scheme for instance,
has not been initiated as indicated in the strategy, although the required study has been carried out.

3.3.2 Road map of the strategy.
The strategy document recommends action for the short term horizon. The short term plan focuses
on rehabilitation of schemes, completing ongoing schemes, and construction of new ones. Other
actions included adopting affordable irrigation technology, improving irrigation conveyance efficiency,
developing design standards and manuals, including manuals for operation and maintenance. The strategy
also includes prioritization of scheme for implementation based on selection criteria giving small scale
scheme development, in particular is when wet and dry season prevent, using water harvesting approach
has been included. For implementation of plans the Government will play the leading role in irrigation
development, allocates the required budget and arranges credit facilities and bank loans, in particular for
SSI schemes. The strategy also recommends cost recovery plans to be implemented stage by stage. For
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implementing the development plans, the Government strengthens the institutional capacity building at
federal and regional levels, and regulatory frame work at all Government levels.
Subsequent to the revival of the development of medium and large scale irrigation projects, the planning
and construction of the projects have been accelerated under the new Sugar Corporation and the
Ministry of Water Irrigation and Energy. The progress of the small scale schemes development continued
by the Regional States assisted by the Ministry of Agriculture.The total area irrigated is increasing annually
as a result of the continued construction works. The actual area developed is still under review.
Although the strategy of irrigation development was based on integrated river basin management. The
strategy was not stated in the way forward. Further, it appears that other factors are considered in the
preparation of the GTP 1 & 2.
Development Programs:
Subsequent to the proclamation of the Irrigation Development Strategy, Ethiopia formulated different
economic development programs, aimed at achieving accelerated social and economic development
programs including poverty reduction programs (SDPRP).
The agricultural policy under GTP-1 and GTP 2 focuses on improvement of irrigated agriculture and
rain fed agriculture. Although the latter benefits more people, investing in the former is relatively more
advantageous as it brings more return per unit of land, achieves higher production intensity and thus
generally delivers more volume of production, and generates larger income for the individual farmers.

3.4. Ethiopian Water Management Regulation
The Water Resources Management Regulation Nr 115/2005 provides the regulations required for the
development, management, and protection of the water resources. The Regulation contains ten chapters,
and addresses all aspects of water management,
Any water use requires submission of application to the supervising body, and the details of the contents
are presented. The document also describes the roles and duties of the supervising body. Further,
procedures required for handling the discharged water after use, and the requirement for controlling
the quality of effluent have been described. The requirement for acquiring permit for involvement in
water works, and consulting services have been described. The regulation requires possessing certificate
of professional competence of various classes, for contractors and consultants involved in water works,
The requirement for establishment of water user cooperative societies, and their registration, and
the authorities that establish such cooperatives have been described. The requirement for payment of
registration fees, renewal of permits, and payment of water charges for water use have been described.
The proclamation provides procedures for dispute settlement that may arise between any permit holder
and any other third party.
The regulation authorizes the Supervising Body to implement the regulation, and except in few cases the
role of the regional states has not been defined. If they are not delegated formally the implementation of
the regulations could face some problems.
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Traditional Irrigation is defined as system that supplies water at 1l/s or not more than 1 ha of land. This
reflects the size of the land. A more holistic definition shall include the method of construction, which is
generally traditional mostly based on manual works, its method of management, as the water distribution
is managed by traditional by laws (led by community appointed leaders), etc.
The proclamation did not consider the allocation of water for traditional irrigation, as they require
priority over new projects.

3.5 Incentives for investments
To accelerate the development of the country through encouraging the participation of international and
local investors, the investment policy of the country provides various incentives. The policy provides tax
holidays for priority sectors ((1 to 9 years), duty exemption for raw materials used as input for export,
investment credit support, provision of land with competitive lease prices (less than $ 1.00/m2) and duty
free import of capital goods.The Investment Commission issued regulations that provides guarantees for
foreign investors, guarantee against expropriation or nationalization, full repatriation of profit dividends,
principal, interest, profit etc., out of Ethiopia in convertible currency, right to employ expatriate managers
and experts, and avoidance of double taxation. For agricultural sector, the policy provides tax exemptions
that include customs duty and income tax. The policy requires minimum requirement for the foreign
investors, while for local investors in agriculture the acquisition of the required land is a prerequisite for
acquiring investment license.
In spite of the incentives provided and the relaxation of the normal business and financial regulations,
the volume of investment attracted into the large and medium scale irrigation development sub-sector
in particular in the Nile Basin has been insignificant. The policies have been revised at different times, and
currently the articles related with importation of earth moving equipment and construction machinery
and equipment in general is under revision. Irrigation Development Incentives Regulation (2009) outlined
the range of irrigation development incentives, regarding exemption from water charges until actual
investment costs are recovered, providing projects for which feasibility studies or design studies have
been completed, construction of major components by the Government, such as dams, main canals,
and access roads.
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4. Irrigation Development Planning
4.1 General
Ethiopia adopted river basin based resources development planning approach since early 1990s and
has been preparing development master plans that also included development of irrigated agriculture.
Accordingly, during the last three decades, development master plans have been prepared based on the
assessment of irrigation potential of the eight river basins that possess water resource potential.The plans
included the identification and development of medium, large scale and small scale projects.To augment the
implementation of the plans different SSI development programs, such as the PASIDP, AGP, SMIS, ATA have
been prepared and implemented by the MoAL and the Regional States. In line with the water resource
development policy of Ethiopia, the Regional States are responsible for the planning and development
of the small scale irrigation projects. The information regarding these projects is generally collected and
maintained by the Ministry of Agriculture and Livestock. The Growth and Transformation Plan (GTP 1),
, the national multi-sector five year development program, that also included the development of SSI,
MSI, and LSI, was launched in 2010 and extended as second five year plan, GTP 2 in 2016.These programs
and the earlier ongoing programs are inclusive and complementary.

4.2 River Basin Irrigation Development Master Plans
According to the river basin development master plan studies of the 12 river basins, the country possess
a total potential of 5, 161, 649 ha including 3 131 649 ha of surface water potential and 2 030 000 ha
of ground water potential (GTP 2, 2015). These have been categorized into 179 medium and large scale
irrigation projects for the former and 16 projects of the same scale for the latter2.
Each of the three river basin Master Plans formulated development plans for small scale, medium and
large scale irrigation projects. The Abay Basin Study identified potential medium and large scale schemes
having potential area of 2.5m ha out of which it recommended 526 000 ha for development based on
economic feasibility studies conducted. These comprise 93 schemes located in about 10 sub basins. The
method of water abstraction included storage dams.

,diversion weir, and pumping from lakes. The Abay master plan study planned to develop the total
potential of 365,474.00 ha in 50 years,
The Tekeze study planned to develop 450, 000 ha in 30 years using 1998 as the base year. The latter was
entirely based on development of small scale irrigation. Further it planned to develop 70, 911 ha of large
scale irrigation projects subsequent to the completion of the construction of the small scale schemes
during the master plan period. The small scale irrigation projects were not fully assessed by the master
2

Irrigation development strategies: a) Ethiopian water management policy, 2001; b) Ethiopian water sector strategy,
2001; c)Agricultural and rural development policy and strategy (2003); d) Agricultural Sector policy and investment
framework, 2009. e)First Growth and Transformation Plan, GTP 1, 2010; f) Small Scale irrigation capacity building
strategy for Ethiopia, 2011; g)CLIMATER Green resilient economy strategy 2013. H) Second Growth andTransformation
Plan, 2015;

2

The National Smallholder and Irrigation Strategy (January 2019), estimates the potential irrigable area of the country
to be 11.1 million ha, for surface, groundwater and rainfall (4.3 M, 4.7M, and 4.4M ha respectively).
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plans due to the scale of the study. It recommended further studies for detail assessment of the
potential.
The Baro Akobo Mater Plan provided for the development of 180,695.00 ha in 45 years. The study
excluded all potential SSI in the highlands as it proved them to be not feasible due to technical and
economic factors.The irrigation development master plans prepared for the three river basins in the
Nile Basin are presented in Table 3.
Table 3: Master Plans Prepared for Irrigation Development for the Sub-Basins of the Nile Basin (Ethiopia).

River
Basin

Potential
(ha)

Total
(ha)
Plan Period

Abay

459,409

Baro Akobo

1,358,199

Tekeze

450,000

Plan Period
Plan Period

Year 1 -15

Year 16-30

year 31-50

64,439

108,132

157,603

1-15

16-30

31-45

75,000

75,000

30,695

1995-2005

2006-2010

2015-2025

150,000

150,000

150,000

Total

365,474
180,695
450,000
996,169

Source:Various studies - Abay, Tekeze, and Baro Akobo river basin master plan studies.

4.3 Growth and Transformation Program (GTP)
During the last three decades the country pursued polices and strategies aimed at accelerating the
economic development of the country with the principal goal of improving the livelihood of the people.
The development plans were modified subsequently; focus being modified depending on areas of interest.
Each plan prioritized and used as basis the agricultural sector, including irrigation development. The
Agricultural Led Industrialization (ADLI), launched in 1991, focused on development of light manufacturing
industries to be fed by the agricultural sector, and on land and people followed by water as a third
development pillar. This program was followed by the Sustainable Development and Poverty Reduction
Program (SDPRP) , a five year program. These development programs performances and the lessons
learnt contribute input for the subsequent development programs, Growth and Transformation Programs.
The Growth and Transformation Programs are multi-sector plans that also comprised the development
of irrigation sector that adopted as inputs the river basin master plans and the other identified projects.
The plans were divided into three stages,
a.

GTP 1- The development program was planned for implementation as a pilot program focusing on
food insecure Woredas (districts).

b.

GTP 2- This program focused on fine-tuning the intervention made in the previous stage.

c.

GTP 3 - At the final stage the program will be scaled up for implantation at national level covering
the whole country.
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In line with the new economic policy, the country prepared and launched the Growth and Transformation
Program (GTP) in 2008 with the objectives of accelerating the economic development of the country,
eradicating poverty, ensuring equity and ultimately developing market economy. The plan was to achieve
an annual growth rate of 11% with stable macro economy environment thereby transferring the economy
of the country into a middle class by 2025.

4.3.1 Irrigation Development Plan under GTP I
The Growth and Transformation Plan (GTP I) was a Five Year multi sector Plan (2011 to 2015), medium
term development frame work prepared based on the experience and lessons learnt from its predecessor,
the Plan for Accelerated Sustainable Development for Eradicating Poverty (PASDEP, 2005-2010). The
irrigation sector plan was to develop SSI projects, Medium Scale Schemes on cost recovery basis and
strengthening the construction of multi-purpose dams.The objectives further included increasing cropping
intensity, through introducing double cropping, contributing to economic growth, and alleviating poverty
and food insecurity.
The strategy adopted for the plan included developing new irrigation schemes, using shallow and deep
wells for irrigation in areas of rich ground water, facilitating development of medium and large scale
irrigation schemes through building of dams and other infrastructures. Especial attention was given to
the development of SSI . The plan also included implementing technologies and mechanisms that improve
water use efficiency in medium and large scale irrigation schemes. It was also planned to implement
irrigation development plans within the frame work of Integrated Water Resource Development by
creating inter connection among different sectors and users.
The project strategy included developing small scale irrigation projects by different stakeholders including
the Government, to cope with unpredictable weather conditions, and encouraging the private sector
to be involved in the development of MLS projects. The plan was to provide 3 000 000 M ha for
development by the private sector.The irrigation development plan was to develop 658, 340 ha of large
and medium schemes and 1 000, 000 ha of small scale schemes (GTP 1, MoA, 200). ,

4.3.2 Irrigation development plan under Growth and Transformation Plan II. (GTP II)
GTP II is a national plan aimed to achieve the GDP growth rate of 11% per annum with a stable
macroeconomic environment. The plan addresses the whole national economy including the irrigation
sector. At the beginning of the GTP 2 period (2016) only 6.16 percent (GTP 2) of the total large scale
irrigation potential has been developed (192,909.58 ha). At the end of GTP 2 the development plan
envisages to reach 4 million ha ( 25 percent of total potential).The detail objectives of the plan are
presented as follows.
X Designing 593, 308 ha out of which 343 308 ha is for sugarcane cultivation under medium and large
scale irrigation;
X Construction of 623, 693 ha out of which 343, 308 ha is for sugar cane cultivation under medium
and large scale irrigation;
X Study and design 322, 573 ha of medium and large scale irrigation project by the regional states
X Construction of 8, 720 ha of SSI scheme to develop 1, 743,000 ha by the regional states.
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X In addition, modern small scale irrigation schemes constructed in the first Growth and Transformation
Plan on total area of 1,492,000 hectares will be improved and maintained.
The detail of the planned projects under GTP 2 in the Nile Basin is presented in Table 4. The area of
medium and large scale schemes planned for development in the Eastern Nile Basin is 303 894 ha.
Table 4: Detail of Medium and Large Scale Irrigation Projects Planned for Implementation Under GTP 2 in the Eastern
Nile Basin (Ethiopia) (2016-2020).

River Basin
Tekeze

Abay

Project

Status

Regional State

Area (Ha)

Humera

Detail Design

Tigray

96 085

Angereb

Prefeasibility

Amhara

16 535

Metema

Prefeasibility

Amhara

13600

Gelagu

prefeasibility

Amahara

9 860

Nekemte

Prefeasibility

Oromia

11220

Lower Beles

Prefeasibity

Benishangul Gumuz

85 000

Lower Dinder (Lower
Agna)

prefeasibility

Benishangul Gumuz

49 550

Upper Dindir

Detail Design

Amhara

10 000
11220

Baro Akobo

Baro Right Bank/Itang
Pump and Relift
Gambela Dam High
Lift (Baro Left Bank)

Prefeasibility

Gambela

57 495

Prefeasibility

Gambela

61 900

Baro Left Bank Pump

Prefeasibility

Gambela

15 832

Gambela Dam

Prefeasibility

Gilo Right Bank
Alwero Dam
Damobog Dam
Gilo Right Bank Gilo
Dam

57018

Prefeasibility

Gambela

34665

Prefeasibility

Gambela

8346

Gilo Left Bank

Prefeasibility

Gambela

79652

Gilo Left Bank 2

Prefeasibility

Gambela

33855

Gilo River High Bank
Pump

Prefeasibility

Gambela

65538

Total
Grand Total

279074
303,894.00

Source: Ministry of Water Irrigation and Energy, GTP 2, 2015
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The additional principal aim of GTP 2 is to improve accessibility of water such that 80% of small holders
will have access to water source as an alternative and out of which 50 % will have access to full modern
irrigation system.

4.3.3. Strategies formulated for Implementation of GTP 2
For enhancing the implementation of the GTP 2 additional strategies have been formulated which include:
X Increasing the awareness of stakeholders in implementation of the plan,
X Evaluation of the design studies prior to commencement of construction
X Conducting experience enhancement for local consultants and contractors

4.3.3.1 National Smallholder Irrigation and Drainage Strategy
The National Smallholder Irrigation and Drainage Strategy document was prepared jointly by the MoAL,
MoWIE, and the Ethiopian ATA in 2016 to be used as guidance for implementation of SSI development part
of the GTP2. The document aimed at improving the efficiency and effectiveness of the implementation of
the program and also to improve the economic benefit of the projects and their sustainability. In line with
the water resource development policy of Ethiopia, the Regional States are responsible for the planning
and development of the small scale irrigation projects. The strategies formulated by the document are
described as follows:
X Strengthen government policies and institutions to effectively transform the irrigation and drainage
sub-sector for smallholder farmers,
X Expand demand driven research on irrigation and drainage technologies and irrigated agriculture as
the area of cultivated land under irrigation grows,
X Improve delivery, performance and sustainability of SSI smallholder focussed irrigation schemes,
X Increase awareness, availability, affordability and marketing of irrigation technologies and services
such as pumps, drip sets, sprinklers, well drilling and pump maintenance services to small holder
farmers,
X Promote effective and sustainable use and maintenance of irrigation and drainage technologies and
water resources, by small holder farmers, and
X Ensure specific needs of lower income and female farmers.
The SSI projects are not the major consumers of water and their significance is their role in providing
access to water supplies for the poorer members of the community engaged in subsistence agriculture
and is extremely important in contributing to achieving socio economic transformation set out in the
GTP programs.

4.3.3.2. Agricultural Growth Program (AGP)
The plan prepared by the MoAL comprised rural infrastructure development, including SSI infrastructure,
water harvesting and micro irrigation technologies, irrigation use, and watershed management. The
program implementation has completed Phase 1 (2010-2015), and is currently in Phase 2 (2016- 2010).
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The program was implemented in 96 potential districts, in Amhara, Tigray, Oromia and SNNP. The
funding agencies are AECID, CIDA, UNDP, USAID, the World Bank, FAO, the Netherlands and Italy. The
implementing partners are AGP-MADE,AGP-CMD, CASCAPE,ATA, RBoWR, and RBoA.The same funding
agencies and partners involved in GTP 1 are participating in Phase 2. In this phase additional 61 districts
are included from Gambella, Benishangul Gumuz, Harar, and Dire Dawa Regional States.The program has
achieved its targets and developed 23, 000ha exceeding its plan by 2000ha. The budget was USD 90 M.

4.3.3.3 Participatory Agricultural and Sustainable Irrigation Development Program (PASIDP).
PASIDP was planned to expand SSI irrigation, by developing 12, 020 ha, in food insecure areas and
improve nutritional status and income at House Hold level The program planned for implementation in
four regional states, Amhara, Oromia, SNNPS, and Tigray.The program launched in 2008, planned to reach
62, 320 House Holds, and is currently in its second phase. It is funded by IFAD, the Ethiopian Government
and beneficiary House Holds while the implementing partners are Regional Bureaus of Agriculture. The
program has contributed to capacity building for agricultural staff in 82 Woredas (districts), 29 zonal
government staff, and in providing office facilities. It was also involved in organizing WUAs for the
implemented SSI projects.

4.3.3.4. Small and Micro Irrigation Schemes (SMIS).
SMIS is a capacity building 5 year program launched in 2015 for micro and small scale irrigation schemes
in planning, design and construction of gender equitable and sustainable schemes. The program includes
improving the management capacity of WUAs, and individual beneficiaries, improving water, soils and crop
management of irrigated crops.
The program is under implementation in the four regional states, Amhara, Oromia, SNNPS and Tigray and
is funded by the Government of Canada (DFID), the Netherlands, and (EKN).The implementing parterres
are MoA (SSID, NRMD),ATA, Regional Bureaus of Water,Agriculture, Marketing, and Cooperatives, OIDA,
AGP, PASIDP, RET, SLM, LIUES, Agtristream, etc., To date SMIS has conducted training on the participation
of beneficiaries in irrigation and drainage management on four SSI projects, and conducted training for
300 regional experts.

4.3.3.5 Agricultural Transformation Agency (ATA)
The principal objective of the Agency is to introduce, irrigation technologies at House Hold level, high
values crop production and marketing aimed at increasing income for the Small Holders, improve food
security, throughout the year, and activate the farming communities. The program commenced in 2016
for implementation in 21 districts of Amhara, Oromia, SNNPR and Tigray regions. The donors of the
program are the World Bank, (AOP), and DANNIDA, while the implementing partners are MoAL, AGO,
Regional Bureau of Agriculture, training centers and other regional and federal offices and international
organizations. The Agency has given relevant training to experts, pumps maintenance technicians, well
drillers, and provided inputs for irrigation and Farmers Training Centres (FTCs).
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4.3.4 Selection of crop mix
The policy of adopting crops for irrigation development depends on the scale of irrigation, the Agro
Ecology, the principal objective of the scheme. Initially the SSI schemes were aimed at producing crops
on their priority of contribution to food security, but now focus is made on overall economic well-being
of the farmers. Thus the focus has now changed to production of high value crops. As outlined in the
GTP I and GTP II, SSIs focus on production of horticultural crops and fruits. For LMSS, two categories
of crops are considered depending on who the beneficiaries are. Where the schemes are owned by the
smallholders, the selection of crops is similar to those of SSI schemes, high value crops. The large scale
projects, the old Fincha’a Scheme and the new schemes under construction are planned for production
sugar cane for production sugar. The latter is to supply the sugar demand of the country and to export
any excess production for international markets for earning Foreign Exchange. Alwero Irrigation Project
produces rice for domestic markets and export.
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5 Implementation of Irrigation Development Plans
5.1 Implementation of GTP I and GTP II
The review of the execution of the planned medium and large scale irrigation projects under GTP 1 at
national level by the Government shows that the performance of the study and design of projects has
been satisfactory, while the construction plan implementation was below exception.The area of schemes
studied and designed during the plan period was 857, 933 ha exceeding the planned area of 746 335 ha
by 15 % (Table 5). However the total area of schemes constructed was 283, 000 ha out of the planned
area of 658, 340 ha (Table 5, Figure 3). The developed area during the plan period for small scale irrigation
projects is 1, 492 000 ha increasing the total area developed to date to 2.4 million ha. (GTP 2, 2015).
As demonstrated in Figure 3, the rate of development declined over the years mainly due to budget
constraints, and low construction capacity.
Table 5: Performance of Implementation of Irrigation Projects under GTP 1 at National level.

Activity

Planned

Executed

Percentage

Study

746,335

857,933

115

Construction

658, 340

283,408

43

Rehabilitation and Expansion

5,370

5,100

91.56

Source: GTP 2 Evaluation Report

The low performance of the construction component of the plan has been attributed to the following
factors as presented in the GTP 1 evaluation report.
X Low capacity of contractors and consultants in preparing designs and execution of construction
works,
X Inability to use available local contractors and consultants at federal and regional levels individually
or through formation of joint ventures,
X Irrigation management institutions inadequate capacity to plan, execute, control, and establish good
relationship between project stakeholders,
X Shortage of the required implementation capacity equivalent to the size and complexity of the
irrigation projects under implementation for the planned accelerated program,
X The gap between standard construction contract procedures and national procurement regulation,
X Implementation of projects being based on low quality design studies and inaccurate quantities of
works,
X Inability of management to foresee unexpected risks and prepare ameliorative measures to address
the risks before they occur,
X Determination of project boundaries after commencement of project construction resulting in
additional costs to the project.
X Inadequate budget allocation for large irrigation projects, and
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X Lower participation of the private sector in irrigation development
Table 6 : Annual Performance of Irrigation Development Plan under GTP 1 and GTP 2.

Year

area
planned for
study (ha)

Area
studied
(ha)

area planned
for construction
(ha)

Area
constructed
(ha)

2010/2011

49,612

34,600

83,266

62,152

2011/2012

96,937

52,000

40,867

5,940

2012/2013

71,375

116,670

52,874

12,240

2013/2014

65,664

45,808

53,992

74,930

2014/2015

35,364

6,768

38,451

9,562

2015/2016

-

1,872

5,000

8,984

2016/2017

19,700

14,733

4,570

848

2017/2018

30,900

13,400

13,932

5,710

Source: MoWIE

Figure 3: Performance of Irrigation Development Plan under GTP 1 and GTP 2.

The budget commitment of the Ministry of Water Irrigation and Energy for GTP I &2 has been presented
in Table 7.
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Table 7: Annual irrigation development budget allocated for medium and large scale irrigation projects by MoWIE.
Fiscal
year

2006/
2007

2007/
2008

2008/
2009

2009/
2010

2010/
2011

2011/
2012

2012/
2013

2013/
2014

2014/
2015

2015/
2016

2016/
2017

2017/
2018

2018/
2019

Budget
(Billion
Birr)

0.72

0.82

0.87

1.13

1.65

2.15

3.02

3.67

2.9

3.01

6.12

4.96

5.85

5.2 Irrigation Technology Adopted
Irrigation technology involves all types of technology practiced in an irrigation system of a farm ranging
from method of water abstraction to field water application. Almost all of the medium and large scale
irrigation projects are based on storage dams, while the Tana Beles projects are based on pumping from
the Lake (Table 8).
The type of irrigation technology used is among the factors that determine the efficiency and productivity
of water. Surface irrigation is the most common type of irrigation used; in particular the farmer managed
small scale projects. Introducing the more advanced technologies, such as sprinkler, and drip type of
irrigation requires high implementation and operation costs and is thus not affordable by the farmers.
Such technologies can only be considered for high value crops. Currently, the MoAL is considering
some incentives for the farmers to assist them in adopting such technologies. When improved irrigation
efficiency at farm level is considered, generally the aim is to use various types of sprinkler and drip
irrigation.
The irrigation technology used in the Eastern Nile Basin for the existing large and medium irrigation
projects is generally surface irrigation while pressurized irrigation aimed at saving water for irrigation
of larger area is being used to some extent in some of the projects (Table 8). The existing Finchaa
Sugar Estate is based on sprinkler irrigation, while the Welkayit Project is under construction using
drip irrigation. Alwero Project is planning to construct centre pivot irrigation on the remaining 7000ha.
Among the existing and planned schemes, gravity irrigation is used in Koga and Alwero and the planned
Ribb Irrigation Projects. Tana Beles and the planned Megech projects will use both surface and sprinkler
irrigation. However, in view of the cost of the pressurized irrigation system, surface irrigation will continue
to be adopted for the development of medium and large scale schemes.
Almost all of the SSI projects are based on surface irrigation while most of the Head works are diversion
weirs. Those using pumps and micro dams of less than 10m height are limited. The type of technology
used for water distribution and application is dictated by affordability of funds which cannot be availed
by the farmers.
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Table 8: Irrigation Technology Adopted by existing and ongoing irrigation schemes in the Nile Basin

Existing and
ongoing
Sir
Large and
No.
Medium Scale
Projects

Area

Field crops:
Sprinkler
cotton, cereals,
Irrigation and
pulses, oil
surface irrigation
crops, cotton
Sprinkler
Sugar Cane
Irrigation
(Planned)
Gravity and
Pump powered
Sugar Cane
sprinkler
Irrigation

Status

6400

Under
construction

2300

Under
construction

1

Tana Beles

2

Arjo Diddessa

3

Finchaa
(including Neshe 20 000
Farm)

5

Welkayit

7 000

Sugar cane

Drip irrigation

6

Koga

7 004

Maize,
Vegetables,

Surface irrigation

Operational

Basin Irrigation

2000 ha
developed
out of the
planned 10,
10 000 ha

7

Alwero

13 049

Main Crops

Under
Main Irrigation
Construction
Technology
(ha)

1 500

2 200

Rice

Operational

3000

Under
construction

Source: Ethiopian Sugar Corporation, Water Works Design and Supervision Corporation

5.3 Collection of water charges
The water policy and strategy documents of Ethiopia provides for the levying of water charges for water
used. Water charges are in principle the approach of levying payments, for water used for irrigation, that
range from direct cost of supply to recovering the full cost of development, operation, and maintenance
as well as social costs. Various principles are employed for fixing the rate of payment, the cost of water
supply, benefit earned, and the ability or willingness to pay. Determining the cost of water to be used for
water charging, is a tedious exercise and could be determined using full supply cost, economic cost, or full
costs.(Global Water Partnership). Different methods are used for determining the amount of payment in
different countries, area irrigated, volume of water used, area irrigated plus volume of water used, and as
part of government income taxes.
Though the policies require payment of water charges, to date only the Awash Basin Authority has made
the attempt to collect operation and maintenance fees based on area cropped and type of crop, with
limited success. The required regulations that determine the method of fixing the rates and the method
of measurement have not been put in place. Water measurement, one of the requirements of water
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management is practiced only at Finchaa Irrigation Scheme and Koga Project, in the Nile Basin, though
no water charges are levied. In the absence of water measuring arrangement, other procedures could be
adopted. However, the use of such interim arrangement in the Nile Basin depends on the willingness of
the farms in the absence of reinforcing legal provisions.

On the other hand, as confirmed by the MoA the farmers show willingness to pay water fees or to
contribute for operation and maintenance costs.They understand that they have the right to request
for the required services commensurate with the payment they make.They then expect guaranty for
equitable and dependable supply of water that enables them to improve crop productivity. The issue
now lies on the ability of the government to provide the manpower, facilities and budget required
for the works. Currently, farmers contribute for operation and maintenance works, coordinated by
the WUAs generally based on the areas they irrigate, and or type of crop they grow or on hours
of irrigation. Generally, water fee rate shall be fixed in consultation with the beneficiaries, to facilitate
acceptance of the payment, otherwise it will create opposition that could lead to being counterproductive
as farmers could reduce the amount of water they use to minimize the amount they are required to pay.
The inclusion of cost recovery and Operation and Maintenance Costs in water charges has not been
found to be practical in small scale schemes or farmer managed large scale schemes, in many countries,
owing to the low income of the farmers. To address the problem irrigation shall focus on high value
marketable crops, as indicated in GTP2 for the irrigation sector. Cost recovery of large scale schemes
may not be a major problem as they produce commercial food crops, or industrial raw materials that
generate ample income.

5.4 Monitoring and evaluation of irrigation development plan
The country has focused on the development of irrigation with the view of transforming the economy of
the country in general and the agricultural sector in particular. With the view of improving and maintaining
the economic productivity of the development ventures at optimum level on sustainable basis, the water
policy and the irrigation development strategy require the formulation and implementation of monitoring
and evaluation programs.
Monitoring and Evaluation of Growth and Transformation Plans.
The implementation of the GTP is evaluated annually and at midterm and at final stages, where the
irrigation sector development activities are evaluated at macro level.The program is of cardinal importance
as agriculture is in particular earmarked as the main driver of the rapid and inclusive national economic
growth. The periodic evaluation of the implantation is carried out at Federal and Regional levels where
all stakeholders, the Government sector Departments, Development partners, NGOs, the Civil Society,
Private Sector, etc., participate. The results of the evaluation are adopted as inputs for the next stage of
the program. But such macro level evaluation shall be supported by project specific activities to improve
the performance and sustainability of each project.
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Small scale schemes evaluation

Monitoring and evaluation programs are carried out for multi-donor financed small scale irrigation
projects to review their level of operation, to evaluate their impacts on the beneficiaries in line
with the development objectives. The evaluations works include, base line studies, mid-term reviews,
completion, assessment, and post project evaluation. Thus, international financed projects, and projects
implemented by important NGOs are evaluated periodically and are thus secured to operate on
sustainable basis.
Government funded schemes
For the government financed and operated Medium and Large scale and small scale irrigation schemes,
monitoring and evaluation program is not being formulated and conducted on regular basis.The progress
of the development activities is monitored periodically, quarterly and annually focusing on work progress
and financial expenditure. However, full evaluation of the projects regarding, their status, problems, level
of performance and the level of achievement of their intended goals are not considered. Such tasks call
for preparation of periodic, annual programs, allocation of manpower and financial resources. Currently
such responsibilities are given to financial departments that do not give adequate attention.

5.5 Existing Policies for Selection of Crops
The irrigation development strategy formulated in GTP1and GTP2 indicated different strategies for
medium and large scale irrigation projects and small scale projects. The new MLSS generally are intended
to produce industrial crops for the local industries, in particular sugar cane for production of sugar as
indicated in Table 8. The projects, such as Tana Beles are owned and operated by the Sugar Corporation,
while Ribb and Megech, and Koga are smallholder operated farms growing various field and horticultural
crops preferred by the farmers. The strategy also provided for establishment of extended farms for
participation of local farmers in producing sugar cane for the factories.
Initially, SSI schemes aimed at producing staple crops aimed at achieving food security. As such crops fall
short of achieving economic sustainability of the schemes, under GTP 1 and GTP 2, the crop production
was targeted at high value crops, fruits, and vegetables, suitable for the respective agro-ecological zones.
Further, the production of improved seeds for the agricultural sector is among the preferred strategy.
The projects were thus planned to have access to markets, and thus planned to be provided with access
roads, and marketing arrangement.The NGOs and the Irrigation focused development programs working
as partners with the MoAL included provision of marketing arrangements and strengthening the WUAs
in marketing. The agricultural policy does not provide any special incentives, such as tax exemptions, for
selection of crops other than providing inputs and support in management and operation of the projects
by the WUAs.

Country Report – Ethiopia

31

5.6 Financial allocation and utilization
Large and medium scale projects
The GTP 2 program allocated 21.6 % of the capital budget (Birr 1.31 Trillion)3 for the period 2016 to
2020 for irrigation development. Though the budget allocation is generous the released amount is not
in congruent with the physical plan of development. While the detail of financial utilization could not be
obtained, discussions with authorities have indicated that the release of budget has been below plan.
This has been the case of the Sugar Corporation, which is the major stakeholder in the development of
large scale irrigation development. This has significantly reduced the rate of MLS Irrigation development.
The sugar development projects, such as Megech and Ribb were delayed as enough funds could not be
obtained for construction of the factories, and on farm development works.
Small scale projects
The development of SSI has been provided with adequate budget as funds were secured from different
sources. Thus, financial disbarment has not been as issue for implementation of schemes planned for
GTP 1 and GTP2 (MoAL sources). A number of multi-lateral and unilateral funding agencies are providing
adequate funds for the SSI programs prepared for long term vision. The main issue has been utilization of
the allocated budget by the Government and Executing Agencies which is determined mainly by the rate
of construction, which has been limited by the capacity of the local contractors.

5.7 Irrigation Development Plan Performance
Performance assessment depends on the purpose of the assignment and type of work. It furnishes
information on the desired conditions and the actual conditions of the irrigation projects. The principal
task of the study was to assess the performance of the implementation of irrigation development plan
and the utilization of water resource of the Nile. The parameters selected for assessment are those
considered to be related with the planning and development of irrigation, and performance of the existing
schemes. Owing to shortage of data the selected indicators were limited to, areas planned for study and
development, and crop productivity and water productivity.
Table 9: Irrigation development and management performance

Performance Indicators

Planned

Executed

Percentage Achieved

Project study and design (MLSS (area in ha)

746, 335

857,933

115

Project Construction (ha)

658, 340

283, 408

43

150

128.94

86

Crop productivity, Sugar Cane at Finchaa
(ton/ha)
Water productivity, sugar cane (kg/ha)

6.22

The results of the assessment shown in Table 9 indicate that the execution of study and design plans
of MLSIS has been satisfactory, and exceeded the plan by 15%. However, the performance of the
construction plan has been limited to 43%. Several factors related with availability of funds, quality of the
3
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designs requiring revisions, capacity of contracts and social issues have contributed to the low level of
performance.
The crop and water productivities have been assessed using the limited available data on sugar cane
production at Finchaa Irrigation Project.The average crop and water productivity are 128.94 tons/ha and
6.22 kg/M3 of water respectively. The crop and water productivity analysis are presented in Section 9.

5.8 Socio-economic Setting in Which the Irrigation Systems are
Operating
The socio-economic setting considers the social and economic factors prevailing in the project
environments that are envisaged to impact on the performance of the irrigation projects. The level
of education of the community in general, number of beneficiaries (where the projects are planned
for operation by the community), the prevailing mode of agriculture and the level of income of the
community, availability of access roads, the population density that affect labour availability are among the
factors that affect the sustainability of irrigation schemes. The socio-economic environment information
has been gathered from different master plan and project feasibility study reports and is presented at
sub basin level.
Tekeze sub-basin
The basin is inhabited by 12 million people (CSA, 1994 census) and the population density ranges from
39.4 in the low lands to 147.4 persons per km square in the high lands. The majority of the population
resides in the rural areas, where access to social infrastructure and social services is limited. About 42%
of the rural House Holds of Tigray and Amhara Regions live in less than 5kms away from the nearest all
weather roads, indicating over half of the population do not half access to all weather roads (CSA 1994
census).
Mixed farming (nearly ¾) constitute the primary source of lively hood followed by cereals (nearly ¼
of the holding). Livestock only is the mode of farming in the lowlands of Amhara and Tigray Regions.
Landholding size and fragmentation owing to high population density are the major problems in the
highlands which adversely affect the technical and economic feasibility of the small scale irrigation projects.
In the low lands where potential large scale schemes are found the population density is low resulting in
labour shortages
(BCEOM 1999).
Abay Basin
Access roads and transport facilities are inadequate, 47% of rural House Holds in Benishanugl, about
48% in Oromia,& and 42 % in Amhara live in more than 5km away from the nearest all weather roads.
About half of the Abay Basin Population are without access to all weather roads. Most of the towns are
without asphalt roads. This scenario demonstrates that there is shortage of standard roads in the Abay
Basin (CSA 2004).
Customary rules and statuary laws have been the two major conflicting institutions over the farm lands
and nature of access to and use right of land and other natural resources. In Amahra and Oromia Regions
the major property right maintained among the farms is private land use right while in the Besnishangul
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Gumuz the dominant form of property right / land use right is communal ownership where the clan is
believed to be the local owner. Thus, no land redistribution was practiced in the latter while the former
could not provide land for the new house holds as land redistribution is no more practiced.
The major single disease that affects the population in the Abay Basin is malaria, which is prevalent in the
lowlands. As indicated by the data gathered from the hospitals (2003) the major cause of admission to
hospitals was malaria which accounted for 44.6% for the Basin (. BCOM 2003).
The type of social organization existing in the Abay Basin depends on the nationalities residing in the
area. In Amahra and Oromia Regions, the House Hold is the basic unit of social and agro-economic
organization while in the Benishangul Gumuz the kinship based social organization predominates where
lineage or clan constitutes the basic social unit. In the latter case the clan possesses the ownership right
on land and other natural resources.
Baro Akobo Sub Basin
In Baro Basin the population density ranges from 3 persons per km in the low lands in Gambella area to
127 persons per km in the SNNPR in the high lands. The basin is inhabited by six ethnic groups, Oromo,
Jablawi, Gumuz, Annuak, Nuer, Keffa and Bench. Crop cultivation is practiced in most of the basin where
rainfall is adequate using the plough in the high lands, and hoe cultivation is practiced in the low lands
where the mode of agriculture is basically shifting cultivation. More than half of the basin population does
not have access to all weather roads (CSA 2004).
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6.	 Institutional arrangement for Irrigation Development and
Management
Three major institutions involved in the irrigated agriculture development, the Ministry of Water Irrigation
and Energy, the Ethiopian Sugar Corporation, and the Ministry of Agriculture and Lives tock,. The former
two institutions are the highest organs of the Government that develop medium and large scale schemes.
The MoWE develops projects and hands over to the users, Sugar Corporation, the Private Sector and
WUAs for owing and operation, The Sugar Corporation also studies and develops irrigation schemes
for owning and operation for producing sugar cane for its sugar factories. Each of these organizations
has management institutions that extend from Federal level to the individual schemes. The Ministry of
Agriculture and Livestock institutions are limited to the Federal level as the Ministry is accountable for
the development of SSI projects, and its responsibility is limited to policy making, issuance of regulations,
and arrangement of funds. The Regional States are responsible for development of SSI and have set up
institutions, water Bureaus, responsible for development of the schemes and for assisting the WUAs in
operating the schemes. The institutors of the organizations that are used for executing the responsibilities
Federal and Regional level organizations are described as follows.

6.1 Federal Institutions
Subsequent to the recent restructuring of the Government in general and the Ministry of Water Irrigation
and Energy in particular, full reorganization of the Ministry has been effected. Accordingly two new
organizations, the Basins Development Authority, and Irrigation Development Commission have been
created through reorganizing the existing departments.

6.1.2 Irrigation Development Commission
The commission is accountable to the Ministry of Irrigation and is entrusted to play key role in the
development and management of irrigation projects.The Commission is responsible for the identification
of projects and conducting design studies, and for constructing and administering medium and large
scale projects. Through these works the commission is empowered to contribute to achieving food
self-sufficiency, creating job employment opportunity, producing raw materials for industries, increasing
agricultural products for exports, and ultimately contributing to the achievement of the planned socioeconomic growth of the country.
The commission comprises six online main and four supporting directorates as presented in Figure
4. The technical directorates that execute the mission of the Commission include the Study and
Design Directorate, Procurement and Administration Directorate, Irrigation Infrastructure Directorate,
Environment and Community Development Directorate, and Capacity Building and Irrigation Technology
Directorate.
The commission has been entrusted with responsibilities of wide scope. The preparation of irrigation
development policy and the required regulations based on the Federal Water Policy has been assigned
to the Commission. It administers storage dams and related infrastructure. It plans and manages the
distribution of stored water in the dams and river water resources. It also executes the study and design
and construction of medium and large scale irrigation projects and facilitates the participation of the
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private sector, consultants, contractors, and investors in the respective role of irrigation development
and management. Further to development of the individual projects, the commission is responsible for
the planning and coordinating integrated river basin management focusing on surface and subsurface
water resources. It encourages the introduction and adoption of new technologies for the efficient use
of water for crop production. Capacity building in the sector and ensuring payment of compensation
for communities affected by irrigation development are among the responsibilities of the Commission.
The proclamation provides a separate organization for the development and management of medium
and large scale irrigation schemes in the country. Though the duties and responsibilities are generally
comprehensive and complete, few issues require clarifications.
The proclamation entails that the Commission is accountable to the Ministry of Water, Irrigation and
Energy. However, responsibility of the Ministry in administrating or issuance of guidance to the Commission
is not clearly defined either in the proclamation or in the roles and responsibilities of the Commission.
The proclamation of the Commission grants full responsibility of medium and large scale irrigation
projects to the Commission. However the role of the regional states that administer the land on which
the projects are developed and operated and the communities involved has not been defined.This aspect
could affect the execution of the responsibility of the Commission and also the operation of the schemes
post implementation.
The responsibility of organizing Water Users’ Associations is entrusted to the Commission. However, as
the tasks are complex, involving not only water distribution, and operation and maintenance of structures,
but also agricultural aspects that are directly related with the final outputs of irrigation projects, the
responsibility shall involve the Ministry of Agriculture.This could be establishing a board where all parties
are represented. Such arrangement shall render the projects more efficient and effective in attaining
higher productivity.
Operation and Maintenance has been included in the responsibility of the Commission for which a
separate unit has been established. Although the unit is required, it should conduct operation of the
schemes directly by the Unit, while the maintenance of the major works shall be outsourced to service
providers. This arrangement shall be more efficient and economical, and avoids underutilization of the
major equipment as they will be required only intermittently.
The operation and maintenance of dams including the associated main canals have been given to the
Ethiopian Water Works Corporation under a separate earlier issued proclamation. However, the present
proclamation is silent on this aspect.
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Figure 4: Ministry of Water Irrigation and Energy Structure
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6.1.3 Basins Development Authority
The Basins Development Authority (BDA) is an autonomous body accountable directly to the Ministry of
Water Irrigation and Energy. It is mandated to, assess the water resources, plan, and guide the development
of water based undertakings in each of the river basin of the country. It is also mandated to manage the
water distribution among the various development entities in line with their demand, and levies and
collects water charges from each entity in accordance with the volume of water used.
The Basins Development Authority has been created to plan and implement Integrated Water Resources
Management on participatory and Equity basis within the frame works of river basin management. It is
mandated to create conducive environment by formulating appropriate policies, conducting researches
and studies, and preparing water regulations, in consultation with stake holders with objective of
acquiring their approval. It prepares long term development plans, prepares and implements river
basin environmental protection plans and monitors their implementation. It prepares and implements
development plan for selected river basin to be adopted as a model of best practice for the other
basins. In line with the authority invested on it, the Authority issues water use licenses as required. The
development plan will be based on the exploitation of surface and ground water resources.The Authority
also collects data and information regarding each river basin and establishes data base for use by the
development planners, managers and other users. It also advises the Ministry on Trans Boundary Rivers
regarding their management. It quantifies the water resources of each basin, allocates the water among
the regional states on equity basis, and provides forum for discussion for addressing any related disputes.
The Authority is also mandated to manage floods when they occur and to establish early warning systems,
and participates in implementing emergency measures.
For the execution of its responsibilities, the new Authority has been provided with nine directorates
(Figure 5) accountable to the Director General, four directorates to the Administration Deputy
Director General Administration, Nine other directorates responsible for technical matters, , each
entrusted with different responsibilities covering information management, water resource use and
permit administration, integrated water resource management, hydrology, and groundwater resource
development and management have been organized under the Technical Deputy General Manager. The
Authority sets up nine Hydrology Regional Offices in different regions of the country...
In line with the water resources development policy, basin authorities will be established in each of the 12
river basins of Ethiopia. To date Basin Authorities have been established in the three river basins, Awash,
Abay and Rift Valley river basins. In line with the new reorganization of the Ministry of Water Irrigation
and Energy, the responsibility of these organizations under the River Basins’ Authority is under review.
The duties and responsibilities of these authorities will be reviewed in view of the new responsibilities
bestowed on the new Commission.
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Figure 5: Basins Development Authority Organization
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Figure 6: Existing Abay Basin Authority Organization Structure
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Under the duties and responsibilities of the Commission and Authority, it could be interpreted that both
entities conduct the planning of irrigation development, the latter carries out indicative integrated master
plans while the former prepares actual development plans. However these functions have not been
clearly defined in particular in the roles and responsibilities of the Irrigation Development Commission.
Both proclamations make only general reference to the assistance given to the Regional States, and
the cooperation required from them in implementation of the responsibilities of the organizations.
The organization charts also fail to show any responsibility linkages. These scenarios could affect both
development and operation of the large and medium irrigation schemes.

6.1.4 Ethiopian Construction Works Corporation
For the effective and efficient operation and management of the dams in the country, as the number
of dams is increasing, the Ethiopian Construction Works Corporation has been entrusted with the
management of dams under the regulation of the Council of Ministers No. 366/2015. This delegation was
additional task to its previous construction tasks. The Corporation has created the Dam and Irrigation
Construction Projects Management Sector (DICPMS) with major responsibility of managing dam and
irrigation projects on going in the country.
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The DICPMS has taken over the management of operational dams and irrigation projects from the
MoWIE and the Ethiopian Sugar Corporation. The taken over assets included the dams, diversion weirs,
main canals and associated structures. In principle, the budget for operation and maintenance works will
be generated from irrigation water use fee payment by the users. However, the Corporation cannot
collect the water charges as the rates are not ratified yet. As adequate funds have not been allocated for
the Corporation, the organization is not carrying out the required operation and maintenance works.
To address the budget issue for operation and maintenance of eight dams currently operated by the
Corporation, the corporation has intended to involve financing organization to provide funds for seven
years until the Corporation develops the capacity to collect the required funds from the users

6.2 .Regional State Water Institutions
Each of the regional states of the country has its own administrative structure in line with the constitution
of the country. The regional states in general including those of the Nile Basin, Amhara, Benishangul,
Gambela, and Oromia, are reviewing their respective administrative structures in congruent with the
federal level restructuring on going currently.
The Oromia Regional State has revised the Oromia Irrigation Development Authority administrative
structure that has been responsible for the study, design, construction and operation of small scale
irrigation schemes. The new structure has relinquished the previous Irrigation Development Authority
(OIDA), and reassigned its functions among three directorates of the Bureau of Agriculture, the Director
of Study and Design of Irrigation and Agriculture, Director of Irrigation Scheme Administration, and
Director of Contract Administration of Irrigation Infrastructure (Figure 6). Under the new structure the
irrigation schemes extension works were merged with the Extension Units in the Agricultural Bureau.
As the full document of the new administrative structure has not been secured, the required justification
for the new institutional arrangement is not clear as it appears that irrigation development is now less
focused on as viewed from the new institutional arrangement perspectives.
Figure 7 : Oromia Regional State Organogram of Irrigation Development and Management Office

OROMIA REGIONAL STATE

BUREAU OF AGRICULTURE AND NATURAL RESOURCES

DIRCETOR OF STUDY,
DESIGN OF IRRIGATION AND
AGRICULTURE

DIRECTOR OF CONTRACT
ADMINISTATION OF IRRIGATION
INFRASTRUCTURE AND
AGRRICULTURE.

DIRECTORE OF IRRIGATION
SCHEME ADMINISTRATION
REGIONAL STATE
SMALL AND MIDIUM SCALE
SCHEME TEAM
WUA ORGANIZING AND
WATER MANAGEMENT TEAM

Country Report – Ethiopia

41

6.3 The private sector, Consultants and Contractors
The involvement of the private sector including the public enterprises, consultants and contractors in the
design and construction of irrigation project is increasing. The capacity to study and construct projects
depends on the capacity and number of the business organizations which is demonstrated by their class
of licenses issued by the Ministry of Water Irrigation and Energy. The classes indicate the manpower,
capital and /or the construction machinery owned by the organizations. The number of consulting firms
and contractors currently possessing licenses in water works from the Ministry of Water Irrigation and
Energy are shown in Table 10.
Public and private contractors and consultants operate in the water sector and other sectors that operate
in line with the commercial laws of the country. The Ethiopian Water Works Construction Enterprise
(EWWCE), now upgraded into a corporation, established forty years ago is a large Federal contractor
experienced in large water works. Relativity recently similar regional contractors have been established
by all regional states and are involved in water works construction through direct award or through
tendering. In the consulting area, a large federal company, the Water Works Design and Supervision
Enterprise (WWDSE), has been established about three decades ago and is also currently upgraded into
a corporation. It is also a large company awarded study and design works directly or through tendering.
The capacity of contractors and consultants require improvements as demonstrated by the number of
MLS projects that required design review, and by the delay in completion of construction of projects,
and the quality of the completed structures. The design of major projects, Seraba, Ribb and Megech
had to be reviewed after construction commenced causing delays in completion of construction of the
projects. Delay caused by the design review and low capacity of the contractors who are Chinese in this
case, has resulted in phase out of the Loan Agreement with the World Bank who financed the projects.
Consequently, the completion of the construction of Ribb Dam required eleven years, and the others are
still under construction.
The MoAL has planned to improve the capacity of stakeholders in the development and management
of small scale irrigation. The Small and Micro Irrigation Schemes (SMIS) financed by the Government of
Canada is assisting the Ministry , through preparation of various relevant guidelines for study, design,
operation and management of schemes, and providing training programs for staff and WUA committee
members.The programs are expected to improve the performance of SSIS, and will significantly contribute
to technical and financial viability of the projects on sustainable conditions. JICA, a Japanese assistance
program conducts training for contractors and consultants for improving their capacity in design and
construction works.
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Table 10: Consultants and Contractors Registered at the MoWIE.

Water Works
Consultants

Water Well Drilling
Contractors

Water Works
Contractors

Working Capital
Required for
contractors

Class

Number

Class

Number

Class

Number

1

37

1

113

1

321

7,171 000

2

2

2

7

2

92

5 033,000

3

24

3

63

3

688

1, 632, 000

4

4

4

38

4

297

993 000

5

47

5

28

5

1010

119, 000

6

80

6

12

6

1235

74,800

6

12

7

239

8

307

9

28

TOTAL

194

273

4219

Source: Ministry of Water Irrigation and Energy,

Country Report – Ethiopia

43

7. Operation and Maintenance Arrangement and Status
7.1 Medium and large scale schemes
Many irrigation performance reports indicate that operation and maintenance of irrigation projects is
inadequate leading to water losses and low agricultural productivity. In the Nile Basin part of Ethiopia,
as the number of operational large and medium schemes is limited, though new schemes are under
construction, the magnitude of the effects of the performance of the existing schemes is limited. Though
adequate data on status of operation and maintenance of LSSs could not be obtained, as these are
capital intensive, it can be considered that the operation and maintenance units at the farms are well
equipped and staffed. As the conveyance systems are generally lined, for the existing and new schemes
most of the maintenance works are related with the on farm works. As many of the projects in the Nile
Basin are operated by the Sugar Corporation, efforts are in place by the corporation to improve the
management capacity of the new staff and the regular staff by arranging training program at its training
centre at the Wonji Sugar State, in the Awash Valley, were they are trained in maintenance and operation
of irrigation and drainage system. The operation and maintenance of Koga project beyond the Tertiary
Level is managed by the WUAs and their level of performance is low (Source - Project Staff). The main
issue of O&M of MLSI is related with the absence of water measuring structures in the irrigation system
for control of water distribution.

7.2 Small Scale Schemes
In line with the requirement of the Irrigation Policy WUAs are established for operation of small
scale irrigation or farmer managed medium and large scale schemes prior to the commencement of
the construction works and are given the required technical and management training before they take
over the schemes.
The associations are established primarily for management of water distribution, collection of water
charges, and to manage maintenance of the irrigation and drainage system.
Until recently, the associations were administered by the same regulation as that of the farmers’
cooperatives. Currently, the proclamation for the establishment of WUA and the bylaws have been
drafted by the MoAL at Federal Level and dispatched to the Regional States for review or endorsement.
The draft bylaws are being implemented on selected projects for trial on pilot basis in four of the
Regional States, Amhara, Oromia, SNNPR, and Tigray. The effectiveness of these bylaws will be assessed
and will serve as feedback for review prior to implementing the regulation at national level.
Institutional framework and arrangement made at the field level are of paramount importance in
determining the success and sustainability of irrigation projects. Further, selection of appropriate
and manageable technologies and discussion of plans with the beneficiaries, making follow up of the
implementation of the plans and providing the required support during implementation and operation
phase leads to development of ownership among the beneficiaries and success.
The WUAs are currently not well equipped with the required skills and are not provided with properly
trained technical staff for effectively assisting the farmers in the proper execution of the maintenance and
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operation of irrigation and drainage projects. To address the problem the MoA has recently established
one training center in each of the four main Regional States to train new staff and assign for the irrigation
projects. The centers are established at Wukiro (Tigray), Alage (SNNP), Agarfa (Oromia) and Adet
(Amhara). The technical staff will be assigned to each project and the performance of the schemes
is expected to improve by the input of the staff. The current system shall be strengthened to provide
support to WUA and individual farmers, which will include multifaceted services, water management,
agriculture, environment, etc.
The number and extent of SSI is large and is increasing annually as the result of the intensified irrigation
development program intended to benefit as many farmers as possible. Consequently, the management
problems related with SSI schemes are of larger magnitude in comparison with those of Large and
Medium Schemes
Financing operation and maintenance of small scale schemes is a major problem. As these activities
require funding, the capacity of the farmers to finance the works depends on their capacity to generate
income.This hinges on ability to grow high value crops, the opportunity of having access to local markets
which is determined by vicinity of projects to potential market centers and the presence of all season
access roads. To address the problem on short term basis, for new projects, the Ministry of Agriculture
is planning to include at design stage, operation and maintenance costs required for some years, in the
project construction cost estimates.

7.3 Water measurement
The irrigation policy entails the measurement of all water abstracted by the users. This function was
entrusted to the river basin authorities. Measurement of water diverted for irrigation is practiced at
Finchaa and Koga Irrigation Projects. The water diverted at the small scale irrigations is not measured as
the projects are not provided with measuring structures. Still there is no plan to install the structures
to commence water measurement. However, the MoWIE is considering the inclusion of measuring
structures in the design of new projects planned for construction. The structures are essential as the
measuring structures enables farmers to exercise full control over the irrigation water and to improve
efficiency of water management. Thus measured data could not be obtained from the existing schemes.
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8. Agricultural Research
8.1 Research in general
Agricultural development and management shall be guided and supported by basic and applied research
for producing crops at optimum level on sustainable bases. Institutions currently involved in Irrigation
Technology include the Institute of Agricultural Research, Ministry of Water Irrigation and Energy, IWMI,
the Ethiopian Sugar Corporation, Regional State Irrigation Organizations and universities such as,Alemaya
University, Arba Minch University, Mekele University, Bahir Dar University, etc. These institutions, in
particular the EIAR and IWMI and the Regional State Research Organizations disseminate the research
findings to the agricultural bureaus.
The EAR conducts research on irrigation in soil and water, among the other farm work processes. The
research strategies are adopted from other advanced countries into Ethiopian agricultural context. The
strategy adopted uses irrigation as the approach to shorten release of research technologies to farms.
It aims to operate in different agro ecologies and farming systems to address the specific need of the
farmers.

As most of the researches undertaken by the Ethiopian Institute of Agricultural Research (EIAR)
and Regional Agricultural Research Institutes (RARIs) focus on crop and livestock commodity areas,
the focus given to irrigation related research is very low. This is clearly indicated by the relatively
low proportion of budget allocated, 15% by EIAR, 14% by Regional Agricultural Research offices for
research on irrigation, for human resources 17 %by EIAR and 15% by Regional agricultural offices.
As a result, the research outputs and latest technologies released by the research institutes are
limited. The extension system has shortage of manuals on irrigation and irrigated agronomy as the
priorities for extension are not aligned with priorities of research institutes. Even though there
are some irrigation related manuals and technologies already developed by agricultural research
institutes and universities, little has been done in disseminating these manuals and technologies to
the end users(farmers & agro-pastoralists). This is mainly because of weak linkage between research
and extension.
Different regions have different level of linkage in four critical areas - joint planning, effective handover,
ongoing support and feedback. But the overall linkage of research and extension appear to be weak.
For most of the regions, there has not been an effective hand over of research outputs and feedback
(National Smallholder Irrigation and Drainage Strategy, July 2016).

8.2 Research in irrigation agronomy
The Sugar Development Corporation runs research station at Wonji Sugar Estate, which focuses on
irrigation agronomy of sugar cane.The International Water Management Institute (IWMI) Ethiopia Branch
also conducts research on various aspects of irrigation management on large, medium, and small scale
schemes. Many of the adoptive research works, crop yields, irrigation efficiency and productivity are
related with small scale schemes. The EIAR maintains an old research station at Melka Werer in the Rift
Valley, were the main research on agriculture in general and cotton in particular have been carried for
decades. As the main centre it conducts research on cotton at its branches located in different parts of
the country.
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9. Water and crop productivity
9.1 General
Water and crop productivity are important parameters, that indicate the volume of water used for
producing a unit of crop (m3/kg) and crop produced from a unit of area of land (kg/ha) respectively
(for a single harvest), and can be adopted as a measure of the performance of a farm. Further, the crop
productivity parameter indicates the capacity of the farm to produce sufficient income for the farmer
to continue farming, to produce sufficient food for the community, and to provide employment and to
create related business.
The measurement and evaluation of water productivity is important as the demand of water is increasing
as caused by increase in population growth, rapid urbanization, increase in industrialization, expansion of
agriculture, and more recently due to climate change. The increase in demand causes in impact on the
scarcity of water.
Water productivity is defined by FAO as the measure of economic or biophysical gain from the use of
a unit volume of water. Its aim is to produce at high level with minimum amount of water so that more
water is saved in the source for other uses. Several factors contribute to crop productivity.These include
cropping pattern, climate, irrigation technology used, field water management, land and infrastructure used,
land preparation, sawing dates, use of inputs such as labour, fertilizers, crop varieties, diseases and pests,
soil amendments, and machinery.Thus, a single factor cannot be considered in isolation. Consequently, the
productivity varies from project to project.
The water and crop productivity are the final output of the irrigated farm processes that can be viewed
as some of the indicators of the gap in management that require corrective measures for improvement
of farm performance. Where the interest is water saving the water productivity is the main parameter
considered. In view of the future increase in demand for water, for the irrigation sub sector, improved
water efficiency and water management practice will be the driving force behind future irrigation
development, which further to saving water, will lead to greater agricultural productivity and increase in
project sustainability This section discussed the status of water and crop productivity in the Nile Basin.

9.2 Irrigation efficiency
Water use efficiency is viewed differently by different people in line with their interest. Irrigation Engineers
and technical personnel consider the concept in terms of the whole conveyance and distribution and
application system. The farmers consider efficiency in the context of on farm water management, ability
of the delivered water to meet the crop water requirement (Figure 7). As the water uses by the SSI
schemes is not measured and the required data are not collected, analysis of irrigation efficiency could
not be carried out. Review of previous studies and the current practice have indicated that for the large
surface irrigation system, overall irrigation efficiency of 50% is used and in Oromiya Regional State, for
small scale irrigation schemes, for surface, sprinkler, and drip system, efficiency values of 45%, 75%, and
95% are currently used.
The type of irrigation technology used is among the factors that contribute to determining the efficiency
and productivity of water. Surface irrigation is the most common type of irrigation used, in particular
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the farmer managed, small scale projects and medium and large scale projects. Introducing the more
advanced technologies, such as sprinkler, and drip type of irrigation require high implementation and
operation costs and is thus not affordable by the farmers. Such technologies can only be considered for
high value crops. Currently, the MoAL is considering some incentives for the farmers to assist them in
adopting such technologies. It is planning to consider introducing and popularizing among the farmers
the more water saving technology, sprinkler system, by making it more affordable to the farmers through
reducing its costs by permitting tax free importation.
Irrigation efficiency and technology adopted are related and the level of the latter achieved depends
on the capacity of the management in place. Other factors that directly or indirectly contribute to the
level of efficiency achieved are, water distribution system design and status, type of irrigation used, land
preparation adopted, water pricing, and access to market for the products.

Figure 8: Impacts of improving irrigation efficiency

9.3 Water Use, Water, and crop productivity
9.3.1 Water use
The water use, crop productivity, and water productivity, among others, are determined by the type of
technology used. For the existing large and medium irrigation projects the irrigation technology used
in the Abay Basin are both pressurized irrigation and surface irrigation systems which are adopted
aimed at saving water for irrigation of larger area (Table 8). Among the existing and planned schemes,
gravity irrigation is used in Koga and Alwero Irrigation Projects.The small scale schemes mainly adopt
gravity irrigation (mostly furrow irrigation).
Measured data on water use and crop yield could be collected from Finchaa Irrigation Project. For the
other projects, the required data were collected from the previous studies of the respective projects.
As the crop yield and water use records were not maintained by the farms, different approach has been
adopted for analyzing the water and crop productivity values. The crop data were thus taken from the
documents that could be collected. The water use determined by dividing the total project areas by the
irrigated areas is presented in Table 11 for Megech Project and Table 12 for Dabus Irrigation Project.
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Table 11: Water use, crop and water productivity

Type of Irrigation
Surface irrigation

crop

Pressurized irrigation

Area
ha)

Water
Demand
(M3)

Area
ha

water
requirement
(m3)

Water Use
(M3 /ha

Crop
Productivity
(Qt/ha)

Water
Productivity
(M3/Kg)

Maize

378

2,823,561.00

50

7,469.74

1.49

222

1314212

5,919.87

69.4

0.85

Sorghum

114

770,263.00

19.8

6,756.69

3.41

49

255641

5,217.16

27.5

1.90

Cheek
Peas

467

3,511,348.00

21.6

7,518.95

3.48

170

994833

5,851.96

30

1.95

Field Peas

34

235,078.00

21.6

6,914.06

3.20

30

162541

5,418.03

27.6

1.96

Haricot
beans

46

329,630.00

19.8

7,165.87

3.62

36

205125

5,697.92

25

2.28

Lentils

58

470,059.00

14.8

8,104.47

5.48

12

65003

5,416.92

20

2.71

Rape seed

91

646,254.00

12.6

7,101.69

5.64

49

268105

5,471.53

17.5

3.13

Soya Beans

20

107,957.00

23.8

5,397.85

2.27

85

459647

5,407.61

23.8

2.27

Sunflower

91

248,627.00

17.5

2,732.16

1.56

49

248627

5,074.02

17.5

2.90

beet fruits

5

37,385.00

100

7,477.00

0.75

15

93057

6,203.80

100

0.62

Cabbages

18

95,124.00

100

5,284.67

0.53

10

39463

3,946.30

100

0.39

Carrots

7

57,511.00

75

8,215.86

1.10

4

23859

5,964.75

75

0.80

Garlic

105

810,646.00

69.1

7,720.44

1.12

58

350927

6,050.47

69.1

0.88

Onions

102

818,336.00

128.1

8,022.90

0.63

57

354584

6,220.77

128.1

0.49

shallots

11.5

115

-

-

Peppers

16

125

8,825.19

0.71

125

-

141,203.00

Crop
Water
Water
Productivity Use (M3 / Productivity
(Qt/ha)
ha)
(M3/Kg)

75317
11
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Type of Irrigation
Surface irrigation

crop
Area
ha)

Water
Demand
(M3)

80

656,285.00

154

8,203.56

41

354,783.00

185.8

93

822,914.00

cotton

114

Processing
tomatoes

Pressurized irrigation
Area
ha

water
requirement
(m3)

Water Use
(M3 /ha

Crop
Productivity
(Qt/ha)

Water
Productivity
(M3/Kg)

0.53

69

443405

6,426.16

154

0.42

8,653.24

0.47

32

147185

4,599.53

185.4

0.25

25

8,848.54

3.54

50

341354

6,827.08

25

2.73

1,058,828.00

25

9,287.96

3.72

73

527119

7,220.81

25

2.89

91

757,843.00

225

8,327.95

0.37

61

392999

6,442.61

225

0.29

coffee

3

22,864.00

7,621.33

6.5

49195

7,568.46

Banana

9.1

69,273.00

7,612.42

18

137552

7,641.78

citrus

9.1

52,507.00

5,770.00

18

104261

Potatoes

Crop
Water
Water
Productivity Use (M3 / Productivity
(Qt/ha)
ha)
(M3/Kg)

Swiss
chard
Tomatoes
Water
melon
Peppers
(hot)

5,792.28

Avocado

9.1

43,262.00

4,754.07

16.5

78722

4,771.03

Guava

9.1

35,901.00

3,945.16

16.5

65327

3,959.21

Mangoes

9.1

55,452.00

6,093.63

18

110108

6,117.11

Papaya

9.1

49,822.00

5,474.95

16.5

90658

5,494.42

Source: Megech Pump (Seraba), 2009.
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Table 12: Dabus Irrigation Project

crop and water productivity

water requirement
crop

Surface irrigation
Water
Requirement
(mm)

Water use
(M3/ha)

Crop
productivity
(Qt/ha)

Water
Productivity
(M3/Kg)

Maize

598.4

5,984.00

70

0.85

Nigger seed

563.2

5,632.00

8

7.04

Sorghum

598.4

5,984.00

8

7.48

Sesame

563.2

5,632.00

8

7.04

Ground Nut

704.7

7,047.00

Haricot beans

558.6

5,586.00

30

1.86

Soya Beans

558.6

5,586.00

Sweet potatoes

704.7

7,047.00

294

0.24

Onion

665.7

6,657.00

300

0.22

Garlic

665.7

6,657.00

30

2.22

Pepper

523

5,230.00

227

0.23

Mango

1008.4

10,084.00

400

0.25

Papaya

1008.4

10,084.00

400

0.25

Potatoes

574.5

5,745.00

Okra

630.6

6,306.00

Banana

925.8

9,258.00

400

0.23

Citrus

925.8

9,258.00

Source: Dabus Irrigation Project, April 2016

The crop and yield data of 180 SSI schemes existing and/studied in the Abay Sub-Basin part of Oromia
Region, distributed throughout the sub-basin have been collected and analyzed. For the current study
the schemes were considered to represent all SSI schemes of the Eastern Nile Basin. The result of the
analysis is presented in Table 13. The average water use found by dividing the total volume of water used
by the total area of the schemes has been estimated as 7,224.56 M3/ha.
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Table 13: Water use and crop productivity of small scale irrigation schemes.

Name of
S/N
Project

52

Area
Equipped (ha)

Annual
Cropped Area
(ha)

Water Use
(Planned)
(M3/ha)

Annual Volume
of water
used(planned) (m3)

1

Chacha guda

90

31

2957.4

325879.165

2

Caffee

10

10

954.0

105122.311

3

gabisa

25

14

1335.6

147171.236

4

Zegamel

120

70

6678.0

735856.18

5

Abichoo

62

26

2480.4

273318.01

6

taltalle

520

203

19366.2

2133982.92

7

Gerboye

43

19

1812.6

199732.392

8

L. Workie

48

42

4006.8

441513.708

9

bala gudda

40

16

1526.4

168195.698

10

Cheleleki

25

56

5342.4

588684.944

11

Manya weir

11

31

2957.4

325879.165

12

Deka weir

25

6

572.4

63073.3868

13

Bati Aboye

54

52

4960.8

546636.019

14

Dembal

35

20

1908.0

210244.623

15

Tulu Mamo

85

23

2194.2

241781.316

16

Odo ene

20

11

1049.4

115634.543

17

Laga Workie

17

10

954.0

105122.311

18

Kaka Spring

11

30

2862.0

315366.934

19

Kunbure

26

21

2003.4

220756.854

20

Lugo

54

36

3434.40

378440.321

21

Fincha

4

24

2289.6

252293.547

22

Abiyie

450

170.1

16227.54

1788130.52

23

Lekma

180

37

3529.80

388952.552

24

Illu dire

40

1

95.40

10512.2311

25

Sunde

20

12

1144.8

126146.774

26

Tamsa

72

43

4102.2

452025.939

27

Malka Hida

62

25

2385.0

262805.778

28

malka wadesa

39

76

7250.4

798929.566

29

Wanja

102

55

5247.0

578172.713

30

Lomota

12

17

1621.8

178707.929

31

sole

16

6

572.4

63073.3868
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Name of
S/N
Project

Area
Equipped (ha)

Annual
Cropped Area
(ha)

Water Use
(Planned)
(M3/ha)

Annual Volume
of water
used(planned) (m3)

32

Abiche

16

30

2862.0

315366.934

33

Digena

40

33

3148.2

346903.628

34

Koba Kalla

30

6

572.4

63073.3868

35

Koba Guda

56

28

2671.2

294342.472

36

Baba

100

158

15073.2

1660932.52

37

Gani

60

59

5628.6

620221.637

38

Burar

112

15

1431.0

157683.467

39

gawuso

12

29

2766.6

304854.703

40

sologe

10

16

1526.4

168195.698

41

dilalloftu

11

72

6868.8

756880.642

42

Giibaa

70

40

3816.0

420489.245

43

Magarisa Kama

32

5

477.0

52561.1557

44

Adere

31

46

4388.4

483562.632

45

Sheno

8.75

7.5

715.5

78841.7335

46

Dule

15

30

2862

315366.934

47

Meja

13

14

1335.6

147171.236

48

Gefere

8.75

15

1431.0

157683.467

49

Bilbila Lomica

43

28

2671.2

294342.472

50

Sute

52

30

2862.0

315366.934

51

Giba 1

43

32

3052.8

336391.396

52

Burka, Into..

2175

30

2862.0

315366.934

53

Gachi Gelel

5

5

477.0

52561.1557

54

G II

72

34

3243.6

357415.859

55

Amuru

30

61

5819.4

641246.099

56

Gudina …

100

35

3339.0

367928.09

57

Ayira…

1553

1459

139188.6

15337345.2

58

Ababuko

15

72

6868.8

756880.642

59

Tachi

10

10

954.00

105122.311

60

Diga

8.39

8.39

800.40

88197.6192

61

Gasho

12.3

12.3

1173.42

129300.443

62

Karsa Canco

3.74

3.74

356.80

39315.7445
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Name of
S/N
Project

54

Area
Equipped (ha)

Annual
Cropped Area
(ha)

Water Use
(Planned)
(M3/ha)

Annual Volume
of water
used(planned) (m3)

12.53

12.53

1195.36

131718.256

63

Balo

64

Gorba

4.5

4.5

429.3

47305.0401

65

Gelme

120

6

572.4

63073.3868

66

Mucuchatu

30

77

7345.8

809441.798

67

ursa Aba-Dale

20

55

5247.0

578172.713

68

Tobi

15.4

26

2480.4

273318.01

69

Komis Kala

30

10

954.0

105122.311

70

Bokile

10

15

1431.0

157683.467

71

Mare Suka2

25

94

8967.6

988149.727

72

Mare Suka1

38

169

16122.6

1776567.06

73

Melka Alati

40.6

10

954.0

105122.311

74

Sokoru

30.6

14

1335.6

147171.236

75

Karsa Mao

12.6

5

477.0

52561.1557

76

Chancho

17

20

1908.0

210244.623

77

Sakata

20.8

40

3816.0

420489.245

78

Karsa

5

27

2575.8

283830.241

79

Jarse

12

49

4674.6

515099.326

80

Karsa Kalo

9

78

7441.2

819954.029

81

Washo

60

100

9540.0

1051223.11

82

Malka Laki

17

57

5437.8

599197.175

83

Laga Boka

10.4

34

3243.6

357415.859

84

Balami

15

18

1717.2

189220.16

85

Ayuko

30

108

10303.2

1135320.96

86

Hursa Dambi

25

41

3911.4

431001.477

87

Ursa Dembi

25

45

4293.0

473050.401

88

Degero

120

10

954.0

105122.311

89

Kujur

57

32

3052.8

336391.396

90

Kele

47

25

2385.0

262805.778

91

Buko

32

4

381.6

42048.9245

92

Gurr

42

54

5151.6

567660.481

93

Sandabo

12

39

1431.0

409977.014
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Name of
S/N
Project

Area
Equipped (ha)

Annual
Cropped Area
(ha)

Water Use
(Planned)
(M3/ha)

Annual Volume
of water
used(planned) (m3)

94

Gawiso

56.5

55

5247.0

578172.713

95

Gorba

4.5

4.5

429.3

47305.0401

96

waloo

31.21

19.9

1898.46

209193.4

97

gigo

50.42

32.1

3062.34

337442.62

98

colle

21.51

13.7

1306.98

144017.567

99

Boji tika

36.46

22

2098.8

231269.085

100 Korke

93.83

62

5914.8

651758.331

101 Welensu

31.01

156

14882.4

1639908.06

102 Huluka

94.02

132

12592.8

1387614.51

103 Taltalle

34.01

17

1621.8

178707.929

104 Bolo

112.03

53

5056.2

557148.25

105 Ho’o

125

28

2671.2

294342.472

106 Chikile

120

53

5056.2

557148.25

107 Melka

365

61

5819.4

641246.099

108 Koftu

250

169

16122.6

1776567.06

109 Weran bulcha

80.5

193

18412.2

2028860.61

110 laga robi

300

315

30051.0

3311352.81

111 agalo

50

12

1144.8

126146.774

112 q/wasano

58

58

5533.2

609709.406

113 birbirsa

220

115

10971.0

1208906.58

114 boji in guder

95

59

5628.6

620221.637

boji(ambo t/
kutaye)

300

4

381.6

42048.9245

116 bolo-walane

90

8

763.2

84097.8491

117 ceka spring

60

39

3720.6

409977.014

118 ceka ssip

60

41

3911.4

431001.477

119 chancho aruse

15

62

5914.8

651758.331

120 chancho obi

40

13

1240.2

136659.005

121 chole 1st

50

166

15836.4

1745030.37

122 chole 3rd

220

78

7441.2

819954.029

123 cole 2nd

80

44

4197.6

462538.17

124 harafa

55

13

1240.2

136659.005

115
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Area
Equipped (ha)

Annual
Cropped Area
(ha)

Water Use
(Planned)
(M3/ha)

Annual Volume
of water
used(planned) (m3)

125 indris 2

25

35

3339.0

367928.09

126 indris1

15

105

10017.0

1103784.27

127 korati

35

10

954

105122.311

128 olyad

45

13

1240.2

136659.005

129 o’o spring

30

12

1144.8

126146.774

130 sumbe

32

14

1335.6

147171.236

131 aba kumta

97

23

2194.2

241781.316

132 Upa Arjo

30

16

1526.4

168195.698

133 kessa

45

18

1717.2

189220.16

134 Aba wagali

46

22

2098.8

231269.085

135 didiga

50

342

32626.8

3595183.05

136 dimtu

300

50

4770.0

525611.557

137 dursa

30

19

1812.6

199732.392

138 Gebo

25

16

1526.4

168195.698

139 m/kishe

21

7

667.8

73585.618

140 malka lame

15

15

1431

157683.467

141 wadesa

34

31

2957.4

325879.165

142 waldo

31

2

190.8

21024.4623

143 wachu

120

17

1621.8

178707.929

144 negeso

97

28

2671.2

294342.472

145 kersa

37

6

572.4

63073.3868

146 lakku jalalle

21

21

2003.4

220756.854

147 abono

30

51

4865.4

536123.788

148 chirecha

80

51

4865.4

536123.788

149 nageso

50

31

2957.4

325879.165

210

98

9349.2

1030198.65

151 gorra

73

101

9635.4

1061735.34

152 hora

167

97

9253.8

1019686.42

153 laga haya

180

134

12783.6

1408638.97

154 shonkora

53

64

6105.6

672782.793

155 laku jalale

60

40

3816.0

420489.245

Name of
S/N
Project
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Area
Equipped (ha)

Annual
Cropped Area
(ha)

Water Use
(Planned)
(M3/ha)

Annual Volume
of water
used(planned) (m3)

156 ambalta

40

29

2766.6

304854.703

157 bello

25

46

4388.4

483562.632

158 gindo

50

38

3625.2

399464.783

159 indris sire

3493

34

3243.6

357415.859

rajo agroindustry

3492

4410

420714

46358939.3

161 ano

35

7

667.8

73585.618

162 basaka

36

46

4388.4

483562.632

163 fite

38

33

3148.2

346903.628

164 jato

87

74

7059.6

777905.104

165 kolasa

114

15

1431.0

157683.467

166 maki

60

18

1717.2

189220.16

167 sako

120

87

8299.8

914564.109

168 tato

25

14

1335.6

147171.236

169 kacallu

10

11

1049.4

115634.543

170 Guracho

18

13

1240.2

136659.005

171 Ayale

25

5

477.0

52561.1557

172 Bollo

30

17

1621.8

178707.929

173 Adami

60

31

2957.4

325879.165

174 Fincha Dabsa

55

18

1717.2

189220.16

175 Gaber

45

20

1908.0

210,244.623

176 Chunkulle

35

17

1621.8

178707.929

177 Borer

35

24

2289.6

252293.547

178 Belbela

63

99

9444.6

1040710.88

179 dhangago

60

52

4960.8

546636.019

180 Megal

48

14

1335.6

147171.236

21396.36

13631.26

Name of
S/N
Project

160

Total
Water use (m3/ha)

143 547 249
7 224.57

Source: Feasibility study and design report of the respective projects.

Country Report – Ethiopia

57

9.3.2. Crop and water productivity
The only LSS for which crop yield has been collected is the Finchaa Sugar Scheme that produces 128.94
ton of cane per hectare. The annual water supplied for the scheme covering a net area of 19,547.9 ha is
361,348,861.5M3. Thus, the water productivity of sugar cane is 6.22kg/m3. The crop productivity values
were obtained from the feasibility and design reports of the MLS as well as SSI schemes (Table 14)
while the water productivity values were determined by dividing the water use per unit area by the crop
yield per unit area . The results are presented in Table 11, 12 and 13. The distribution of SSI schemes is
demonstrated in Figure 9.and Table 14.
Table 14: Distribution of Small Scale Schemes according to River Basin and AgroEcological Zones.

Abay

Mereb

Tekeze

Row
Labels

Sum of
Area_ha

AEZ

Sum of
Area_ha

AEZ

Sum of
Area_ha

AEZ

Sum of
Area_ha

H3

145.98

H2

8

SM2

283.5

M2

645.25

M2

22346.26

H3

266.28

SM3

676.38

M3

869.75

M3

31079.26

PH2

50

M4

167.96

M4

8483.55

PH3

93

SA2

58.75

SH2

3801.05

SH1

4.03

SM2

8624.92

SH3

11844.41

SH2

2790.4

SM3

15,969.25

SH4

361.95

SH3

1663.42

SM4

725.48

SM2

60.00

SM3

1202.7

SM4

4738.65

WB

177.33

Sum

84241.14

Total
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Baro Akobo

4875.13

959.88

27,061.36
117,137.511
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Figure 9: Map of the Eastern Nile Basin showing, Agro Ecological Zones (AEZs), of existing small scale irrigation projects,
and river sub-basins

9.3.3 Crop and water productivity of agricultural research stations
Some limited research works on crop yield and water productivity have been conducted as part of
the ongoing irrigation agronomy research at different stations in the country. The research works
in the Nile Basin stations have been obtained from the publications of EIAR (Table 15). The results
are for limited crops, mainly maize, tomatoes and onion, the most common horticultural crops. The
works are carried out under controlled conditions for specific variety of crops and do not represent
the average small holder farm productivity.
Table 15: Water and Crop productivity at research stations.

crop

Research

Soil

station

type

Maize

Ambo

Maize

Teppi

Maize

Haru
Gimbi

Black
cotton
soil
clay
loam
lay
loam

Crop
productivity
(kg/ha

Water
Productivity

type of

(kg/m3 of

Irrigation

water)

8 357.70

2.65

furrow

1 040.00

2.43

furrow

8 357.00

0.5
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Water
applied

variety

Altitude

(mm)

Zea Mays L
390.66

BH -140

1200
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crop

Research

Soil

station

type

Tomato

Ambo

Onion

Holota

Potatoes

clay

Crop
productivity
(kg/ha

5 1971

Water
Productivity

type of

(kg/m3 of

Irrigation

11.22

Nitisol

3 9000

variety

Altitude

(mm)

water)

conventional
furrow

8.61

Holota

Water
applied

451.01

8.122

furrow

258.01

14.62

furrow

470.65

SolanumlycopersiconL

2225

allium cepaL

2069
-3378

2400

Sources: Irrigation and Watershed Management, EIAR, 2018

9.4 Current Water use
The annual water use for other schemes has been adopted from their respective feasibility studies and
the results for all schemes are presented in the following Table 16. The water use of Alwero Project
and Koga Project is 13,106 m3/ha and 4,075 M3/ha respectively, adopted from Baro Akobo feasibility
study for the former . The current annual water use of all existing or operation MLSS and SSI schemes is
estimated to be 1,318.28 M3 (Table 16).
For the purpose of analyzing the volume of water used by the existing SSI schemes in the Eastern Nile
Basin, the total area of the schemes has been determined. As the total area of scheme verification by all
Regional States has not been finalized yet, the area determined from the satellite imagery has been used..
The area of the schemes has been presented in Table 16 for each of the river sub basin. The total water
use has been found by multiplying the total area, 117,137.51 ha 7 224.59 m3/ha, (determined above), and
found to be 846.27 MMC.
Table 16 :Summary of annual water use of Existing (Operational) Medium and Large Scale and Small Scale
Schemes in the Nile Basin

Area (ha)

Irrigation Water
Use (M3/Ha)

Water supply (M3)

Finchaa sugar factory

19,548

18,485

361,344,780.00

Beles sugar development project

12,247

10,000

122,470,000.00

206

5,719

1,178,114.00

Koga

7,000

4,075

28,525,000.00

Alwero Project

2,200

13,106

28,833,200.00

117137.6

7224.57

846,268,501.85

Scheme

Welkayit sugar development
project

Small scale schemes

Total

60

41,201

1,388,619,595.85
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The annual water use of the Basin was estimated as the sum of the water demand of the sub-basins
for the SSI and LSSs is 1,388.62 Mm3 as presented in Table 16.. The water resource potential of the
Nile Basin is 86.55 BMC (MoWR 2016). This indicates that irrigation now consumes only 1.54% of the
available water for irrigation management.

9.5.Future water use
The future water use of the Eastern Nile Basin has been analyzed to estimate the potential water use of
the river. The projected water use has been estimated to be 23. 10 BMC. The projection has been made
based on the current water use and the future water demand that will be created when the currently
identified medium and large scale schemes are developed. The estimate has been based on the existing
water use efficiency and irrigation technology adopted in the project studied and designs. However, the
estimate includes only the developed small scale schemes and the planned as well as those that will be
identified in the future are not considered as the data on these are not available yet.
Table 17: Projected water demand of the Eastern Nile Basin of Ethiopia.

Scheme Category

Area (ha)

Estimated Water Use
(MMC)

Existing , ongoing Medium and Large Scale Schemes

41,201

542.35

1265744

21,773.62

Existing small scale schemes

117137.56

846.27

Total

1,424,083

23,101.90

Potential Medium and Large Scale Projects
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10 Climate Change Impact
10.1. General
The global climate change as indicated by studies conducted by the UNDP has significant impact
on Ethiopia (UNDP). Weather variability has increased. The studies indicated that the mean annual
temperature increased by 1.3o C between 1960 and 2006, which is 0.28o C per decade. The average of
hot days per year increased by 75 days ((20% of days), and hot nights increased by 137 days (37.5% of
night days). The rate of increase occurred during the months of June July and August. During the same
period the number of cold days decreased by 21 days (5.8% of cold days) and cold nights by 41 days (11.2
%) of night days which occurred mostly during the period September to November. Increase in rainfall
variability has also been recorded (Ministry of Agriculture, et. al . May 2018).
The secondary impact of climate change on the country in general, that also covers the Nile Basin part
of Ethiopia has been significant.The increase in the incidence of drought, and floods that occurred during
the last 10 years relate to global climate change (FDR Ethiopia 2014). The occurrence of flooding of
many of the rivers has been increasing recently even during the small rainy season, February to March.
Major floods occurred in 1988, 1993, 1994, 1995, and 2006 (Morris, et. al., 2015). As large area of the
Basin is dry land, which is sensitive to climate change, the impact also included increase in soil erosion
that affects siltation of dams, in particular small dams, the capacity of which is affected significantly. Due
to climate change, by the mid of the century, the extent of dry land is estimated to increase by 20 percent
(Carrigni and Morris, 2015).
The climate change impacts are projected to intensify in the future; when compared with 1961 and 1996
conditions, the temperature rise will increase within the range of 0.5o C to 1.5o C by 2020 and the range
of 1.05 to 3 Co by 2050. The contribution of Ethiopia to increased concentration of greenhouse gases to
the Atmosphere is negligible, as the rate of fossil fuel consumption is low when compared to the world
scale, but is sensitive to climate change variability as it possess large arid land and semiarid area that is
likely to be affected. The impact also included change in length of growing periods.

10.2 Climate Change Resilience Plans
The country has acknowledged the occurrence of climate change and its impact on temperatures, annual
precipitation, rainfall distribution patterns and intensity, and on increase in water demand in particular
for the agricultural sector.
In recognition of the current and impending potential problems, in the GTP 2 development program,
Ethiopia has formulated policies, strategies, and programs, aimed at enhancing adoptive capacity, and
reducing climate variability and change.The mitigation and restoration strategies that included development
plans, included small scale irrigation development, coupled with other measures, expanding watershed
management programs, water and moisture retaining works (GTP2, 2015).
The MoAL launched the Climate Resistant Green Economy (CRGE) that focuses on, agriculture, forestry,
renewable energy, and advanced technologies, which support Ethiopia’s Green Development Economy.
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In the agricultural research, through implementing activities which have better contribution for CRGE
development such as identification of climate change tolerant, and effective new species, and increasing
production and productivity of agriculture at the end of GTP II. It is planned to conduct researches on
impact of climate change on biodiversity.
As part of the CRGE program the following tasks are being implemented at national level. Different
capacity building training packages have been provided on impacts of climate change for different leaders
and experts, on the CRGE strategy and measures to be taken,
Institutional arrangements were made to support development of agriculture sector CRGE at different
levels aiming at enhancing integration among stakeholders at different levels. In the natural resource sector
about 20.17 million hectare of land was rehabilitated during GTP I through implementing integrated
natural resource development, protection and utilization and this will be increased to 27.23 million
hectares at the end of GTP II (GTP 2, 2006)..
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11. Irrigation development issues
This section discusses the factors and issues that are currently impacting on the performance of
development plan implementation, current and future performance of schemes, and their sustainability.
The irrigation policy matters present the gaps that will have to be addressed to improve the development
and operation, and management environment of schemes that affect the development process and
operational environment of schemes, while the social issues highlight the issues that are currently
adversely affecting the implementation of project construction, in particular large public schemes. The
appropriateness of the planning exercise are discussed in view of availability of development funds, and
available capacity in study and design as well as construction of the planned schemes. Gaps in groundwater
development for irrigation are considered in view of water resource utilization. Overview of institutional
issues is presented in view of frequent reorganization, cooperation among different levels and various
sectors and the capacity of WUAs. Other factors affecting the execution efficiency of large scale schemes
are discussed. The inadequacy of operation and maintenance of schemes including the performance
of the newly organized operation of dams is also discussed. Focus is also given to the low level of the
participation of the international and local investors in irrigation development. The absence of sufficient
data base presented in terms of its impact on planning and irrigation scheme management is highlighted.

11.1 Policy matters
The water resources policy that included the irrigation policy declared about two decades ago with the
objective of achieving social and economic objectives on equity and sustainable basis is of relatively recent
occurrence. The policies and the legislations governing the use, development and management of the
water resources that were issued subsequently have not been fully implemented yet due to the absence
of strong institutions to implement the laws at lower levels. Thus, their effectiveness and observance has
been limited. In comparison, where traditional micro and SSI schemes are operating the customary laws
are more effective in water distribution management.
The evaluation of the performance of implementation of GTP I has identified the gaps in the existing
water policy and strategy that have affected the implementation efficiency and effectiveness of the plan.
The gaps described by the report are presented as follows.

X The irrigation development policy has not been implemented as required,.
X Well-established water management procedures for equitable distribution of water are absent,
X Well-coordinated participatory water administration arrangements have not been implemented, and
strong link between Federal and Regional Institutions and sector institutions has not been created.
X Groundwater data are not available at sub catchment level for groundwater extraction and
management ,Regulations on ground water use have not been prepared,
X Buffer zones are not provided in the periphery of water bodies for their protection against siltation
and contamination by effluent,
X Water use policies and strategies practiced by other sectors differ from the existing policies and
strategies.
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X The water resource policies do not differentiate the responsibilities of the Federal Government and
those of the Regional States.
X The policy does not provide farmers with the required long term support aimed at making the
schemes sustainable,
X Irrigation development strategy focused on infrastructure construction and less attention was given
to the software part development, (water management, capacity building, etc.)
X Less priority is given to applied research in irrigation, and to farm water management in staff and
budget allocation,
X The same institutions provide similar recommended and applied agronomic and management
practices for rainfed and irrigation schemes though the latter require higher level of advice and
better system of providing more intensive extension services,
X The Irrigation Development Investment Incentives Regulation (2009) did not provide in sufficient
detail for the amount of water to be exempted from payment of charge, and the incentives to be
specified regarding the technology to be adopted for achieving better efficiency.
X The investment policy does not provide additional incentives for protection of the land productivity
on long term basis.

11.2 Existing Policies for Selection of Crops
The agricultural policy adopts a free market policy where no subsidies are provided for inputs as well
as for farm produce. GTP I and GTP II adopt the strategy of increasing agricultural productivity for
food, industrial, and export crops. The plan identified the range of crops for each category planned for
improvement. The plans focus on increasing productivity through providing adequate inputs, improved
seeds, fertilizers, herbicides, etc., and strengthening the intensity of extension services in agronomy,
irrigation, etc., through increasing the number of extension agents and the number of extension
beneficiary farmers. However, the agricultural policy does not provide any special incentives, such as
tax exemptions, for selection of crops other than providing inputs and support in management and
operation of the projects by the WUAs.

11.3 Low level of private sector participation
The effeteness of the policy in the agricultural sector in attracting investors, in particular in irrigation
development, has been minimal, in particular in the Nile Basin.At MLSI development level only one project
(Alwero Irrigation Project) is operating in the Baro Akobo Basin. Although several factors could be cited
for the cause, lack of information on the suitability of the lands planned for lease, low conducive political
environment, and lengthy bureaucracy in land lease arrangement, and inability to address local socio
economic issues are among the factors that limit the involvement of the private sector. The other main
factor could be the lack of infrastructure in the development areas, which are located in remote areas.
Such main factors, roads, flood protection dykes, electric power supply grids, were not provided by the
Government. Further, MLSI schemes generally require large storage dams, as the river natural flows do
not supply water at the required rate to meet the farm water demands, in particular during low flows.
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Some local investors misused the privileges provided by the policy and directed the resources obtained
to other sectors. Some local investors used the loan acquired from the banks for establishing real estate
construction business in the large cities.

11.4 Planning issues
Ethiopia adopted ambitious development plans, during the last three decades aimed at reaching middle
income level category by the year 2025. In the water sector, the strategic irrigation development plan
of 2001, and the subsequent, GTP I, and GTP II, did not meet the irrigation development plans, as the
result of unavailability of the required capital, lack of experience in preparation of detail designs of
MLSI schemes, and inadequate capacity of contractors and consultants. Further, the capacity of the
Ministry of Water, Irrigation and Energy, and the Ethiopian Sugar Corporation, could not maintain their
management capacity mainly as a result of high staff turn over to the other more rewarding sectors.
Contract administration experience and willingness is low at all levels, leading to lack of commitment.The
consultants and contractors are also affected by staff turnover that adversely affected their performance.
The capacity in planning and execution of projects is in adequate at individual level, institutional level, and
also at national level. Further, the quality of knowledge appears to decline mainly owing to the strategy
that gave priority for mass production of educated manpower that resulted in the decline in the quality
of education.

11.5 Construction and Design Issues
The quality of irrigation system design, both the large and small scale schemes is below expectation,
mainly due to lack of adequate experience. The design of most of the small scale and some large scale
schemes are executed by local consulting firms.The inadequacy of the design is usually discovered during
the construction period. Consequently, most of these designs had to be revised based on new data.
The World Bank has now adopted a procedure for reviewing the original design of all projects they
finance prior to awarding them for construction. Similarly the Ministry of Agriculture is preparing design
standards to be used for the design of small scale irrigation projects.
Even in the large scale projects, major design gaps have been identified that affected the construction
activities and project operations. Lack of adequate river training for Ribb and Gumera projects resulted
in flooding during the rainy season that caused damages. Flood protection dikes were also not provided
for Megech and Ribb projects. Transport facilities across dams and large reservoirs for communities on
either side of the Megech and Ribb Projects caused isolation of the communities residing on either sides
of the dams as a result of which they have to travel long distances to get access to markets and other
facilities. Absence of buffer zones around the periphery of dams and reservoirs contributes to siltation
of dams.
The construction quality of schemes, in particular SSI schemes, has not been satisfactory, mainly as
a result of low construction contract prices, inadequate supervision, and in adequate experience of
technical personnel. The World Bank’s policy of awarding contractors who offer the lowest bid prices,
in particular for SSI schemes, forces the contractors to, employ staff who possess limited experience, and
to construct poor quality structures. Similar strategies are also adopted by consulting firms.
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11.6 Ground water development
Most of the previous water resource studies focused on surface water resources and studies on ground
water are generally limited to reconnaissance level.According to these studies, the groundwater potential
of the country ranges from 28 BMC (MoWIE, 2015) to 36 BMC (Kebede 2013). The MoA, MoWIE,
and ATA, in the Smallholder Irrigation Development Strategy (2016), estimate that the groundwater
irrigation potential of Ethiopia is 4.7 million ha, which exceeded the earlier estimate of IWME (1.2 million
ha). The exploitation of this resource is essential for use in conjunction with the surface water, for the
development of the available large potential land for irrigation. This requires allocating adequate budget
for conducting the required detail study to more accurately quantify the water resource available and its
quality, and generate sufficient data for exploitation.

11.7 Absence of watershed management program for dams
Inadequate watershed management planning or poor implementation of the plan are causing quick
siltation of dams. The dead storage of Koga Dam is now silted up to one meter depth on the average.
The problem of siltation occurred in spite of the ongoing watershed management program.This could be
the effect of the quality of the design and implementation as well as the maintenance of the catchment
treatment works.

11.8 Project execution issues
11.8.1 Factors affecting efficiency of major works construction
The efficiency of major irrigation projects construction has been significantly low.Thus, the major schemes
that have been completed and made operational are few in the Nile Basin. The major factors contributing
to this scenario are the following.
a. Lack of commitments by the stakeholders
The failure of the stakeholders of irrigation development, the Sugar Corporation entrusted to develop
Sugar Estates, (Megech, Seraba, and Welkayit), the Ministry of Water Irrigation and Energy, is significantly
affecting the progress of the development works (sources: various staff consulted). The inability of the
consultants to produce designs of the required quality, the contractors executing low quality works
coupled with inadequate supervision have affected the performance of project implementation and the
sustainability of the completed projects are expected to be under question. The high staff turnover in
search of better opportunities is significantly affecting the effectiveness and sustainability of the small
scale irrigation projects in particular (sources: staff of Ministry of Agriculture) .
b. Low capacity of local contractors
The policy of awarding water works construction to government contractors has abated the opportunity
of institutional and economic growth of local private contractors.Thus, the number of private contractors
in the country although large in number, as observed from the list of registration at the Ministry of Water
Irrigation and Energy, their capacity in execution of water works construction works is limited in terms
of construction equipment and financial assets, manpower, and construction experience.
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Owing to the low capacity of contractors, the construction of medium and large scale schemes could not
be completed on schedule. The impact of this was delay in utilization of the allocated budget for some
MLSS and the cumulative effect of this was inefficient utilization of budget by the irrigation subsector.
Capacity of Consultants
Almost all study and design assignments of large scale schemes were awarded to the public enterprise,
at almost standard low prices. This policy has contributed in regulating the rate of consultancy fees;
however, the policy has adversely affected the involvement of the private consulting firms in large scale
schemes. Consequently the firms could not acquire sufficient experience and could not build strong
technical and financial capacity.
c. Institutional Reorganization
The Federal and Regional State institutions of the water sector have undergone through reorganization
processes several times during the last three decades. Initially the Ministry of Natural Resources and
Environment was created and was entrusted with the development of water resources. The Ministry
was later reorganized to establish a separate Ministry of Water. Subsequently, this was reformed at
different times as, Ministry of Water Irrigation and Energy, Ministry of Water Irrigation and Electricity, and
currently as the Ministry of Water Irrigation and Energy. Similar reforms have been affected at regional
state levels, and lower institutional levels. These reforms might have been required when assessed from
different aspects. However, such decisions cause inefficiencies at least in the short term as institutional
readjustment, and staff and resource reallocation take time, and it requires time for the institutions to run
smoothly after the change. In some instances the decision causes staff turnover which further contributes
to inefficiency of the institutions.

11.8.2 Availability of funds
The development of irrigation is a capital intensive venture that requires securing funds from different
major sources.The large scale schemes are generally short of funds, as the funds could not be secured by
the Government, or due to delay in completion of projects resulting in termination of the loan contracts
made with the funding agencies. The projects currently under construction, Megech and Birr have been
affected and as a result payment to contractors has been significantly delayed.
The Water Fund, an entity established to seek funds for the water sector development currently
contributes funds mainly for water supply development. Thus, the policy will have to be reviewed to
include in its responsibilities providing funding irrigation development.

11.9 Power supply
Ethiopia is developing its large Hydro Electric Potential to meet the domestic power demands
and also to export to neighboring countries. Its annual production capacity has now reached 2
200 MWT. However, the increasing annual demand, resulting from the increased rate of industrial
development, and the urban and rural electrification demands, could not be met by the current rate
of development of hydro power. As a result the Fincha Sugar Scheme that used power for operation
of the pressurized sprinkler system has been affected by power shortages that affected the supply of
water to the farms leading to lower sugar cane productivity. Other new farms, such as the Megech
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Seraba that is planned to draw water using big pumps will also be affected by shortage of power. The
power issue will significantly affect the introduction of the advanced pressurized efficient irrigation
technologies for the farms in the short term. The completion of the Millennium (Hidase) Dam in few
years is expected to address the problem.

11.10 Social Issues
Social issues related with the development of medium and large irrigation projects have continued to
be a problem to the present. The problems have been related with securing land, obtaining the right of
way and resettling of the affected community, and payment of compensation for the assets damaged by
the construction activities. Although legally, land has been nationalized over four decades ago, the sense
of ownership of the previous communal land in the pastoral areas still persists. These issues need to be
adequately addressed particularly during project construction.

11.10.1 Payment of compensation
Some irrigation project studies fail to address the social issues in depth, such as creation of awareness
among the affected farmers, estimating the required compensation amounts, and securing right of
way for construction. Such issues resulted in many cases in disruption of construction until the
issues are settled through the payment of compensation. The issues are common in both small and
large scale schemes. The resulting delays have caused payment of claims to contractors. Some of the
affected projects that are currently under construction are Arjo Diddesa, Ribb, and Megech project
construction.
11.10.2 Resettlement
Inadequate resettlement plan for affected communities by the construction of water resource and
irrigation facilities, dams, reservoirs, irrigation and drainage system, significantly cause disruption and delay
in completion of major works.These also cause payment of additional costs for delays, to contractors and
general increase in cost of projects, as occurred at Megech, Birr, and Arjo Diddessa dams.

11.10.3 Provision of right of way for construction
Arrangement for the right of way is required to provide access to the new project sites, and for
providing access to construction material sites. Although the law provides that any land could be
taken for development works the amount of compensation has been low creating resistance from
the community. The recent exaggerated claim by affected individuals is resulting in outstretched
period of negotiations causing delay in progress of project construction.

11.11 Project operation issues
Subsequent to the completion of the construction of appropriately designed projects, the operation and
management efficiency and effectiveness determines the productivity and sustainability of the projects.
The presence of adequately staffed and equipped O & M organization coupled with adequately trained
and experienced extension works for the diverse extension tasks, soils management, water management,
crop agronomy, crop protection, and WUAs adequately trained in water management techniques
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determine the productivity and sustainability of irrigation schemes. The absence of these are the issues
to be addressed.

11.11.1 Water Resource Management
As water is a common resource utilized by different sectors, its management calls for the cooperation of
different government authorities. To facilitate the management activities, a water resource management
committee has been established composed of representatives of the Ministry of Water Irrigation and
Energy, MoA, and the Ministry of Environment. The Committee will review water policy and strategy, and
issues guidelines on the allocation and distribution of water among the beneficiary entities.
To facilitate the water supply of small scale schemes, the Ministry of Agriculture is preparing guide
lines for distribution of water among projects and within projects. The guideline also includes contract
administration procedures.

Currently the River Basin Authorities, Abay, Awash and Rift Valley Authorities could not manage
the distribution of water due to inadequate budget, limitation of capacity and absence of strong
regulations.
11.11.2 Institutional issues
11.11.2.1 Small scale schemes
Management linkages between the different stakeholders are inadequate to facilitate smooth operation
and maintenance of the projects, in particular small scale irrigation projects. The lack of cooperation
in execution of their respective responsibilities has resulted in delay of project construction
completion and delay in handing over of the completed works to the operating intuitions such as the
Water Bureaus of the regional states, Irrigation Departments, and Extension Services. Lack of proper
follow up by the main client during the operation and maintenance period have adversely affected the
operation of the projects leading to complete abandonment of some small scale projects.
In Oromia Region, until the recent reorganization, the planning, study and construction tasks were
entrusted to Irrigation Development Authority (OIDA) while the Extension Section in the Agricultural
Bureau was responsible for operation and maintenance. The lack of clear directives has caused delays in
handing over and commissioning many of the small scale projects. To address the problem, the Authority
has now dissolved the Authority and transferred its functions to the Agricultural Bureau. It remains to be
seen if the institutional issues are resolved and the schemes operate at optimum level.
To address the problem of project management, SMIS an NGO of Canada is providing capacity building
program for small scale irrigation projects and the staff of the MoAL. It is also assisting the Ministry in
preparing water management regulations.

11.11.2.2 Large Scale Schemes
For the large scale public schemes that are currently made operational Finchaa, and Tana Beles, the O& M
issues are generally related with water and power supply while koga is a farmer managed project having
problems related with on farm operation issues. The Koga project irrigation is managed jointly by the
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Abay Basin Authority, Amhara Water Resources Bureau and the WUAs of the farm. The project is a large
scheme the management of which is complex that involves large water management staff and extension
workers.
Operation and management of dams
In line with the earlier changes made in responsibilities within the MoWE, the responsibility of management
and operation of dams has been entrusted to the Ethiopian Water Works Construction Enterprise
(EWWCE) which is now reorganized and included in the newly established Construction Corporation.
The contractor is also responsible for maintenance of the dams.The duties also extend to operation and
maintenance of the related main canals and collection of water charges.
Almost all of the dams in Ethiopia are multipurpose storage dams that supply water mainly for Hydro
Power production, and irrigation operation. The water policy provides that water allocation priority is
given for domestic water supply and hygiene followed by high economic entities. Currently, priority is
given for Hydro Power Production. Consequently, the sugar productivity of Fincha Sugar Estate has been
below optimum due to reduction of water supply from Finchaa Dam, as the release of water from the
dam based on the rate required for power production is less than the demand rate of supply for the farm.

11.12 Absence of strong data base
The water and irrigation policies require that the data on irrigation planning, existing schemes are
organized by the Ministry of Water Irrigation and Energy, Ministry of Agriculture and Livestock, River Basin
Authorities, Regional State Water Bureaus and Bureaus of Agriculture, and by the individual schemes.
The data obtained from these organizations for the current study have shown significant variations. The
exchange of data between the organizations is not adequate and the reporting procedures need to be
maintained. Data recording at medium and large scale schemes are well organized as demonstrated at
Finchaa Sugar Estate Head Office in Addis Ababa. Thus generally proper adequate attention is not given
to data collection, compilation and recording that can meet the required quality and stranded.
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12. Conclusions, Recommendations and Way forward
12.1. General
The principal objective of the study has been to make a comprehensive assessment of the existing
situation of irrigation development and management and establish knowledge base that can contribute
to the development of guidance for the future national and regional water resource planning.The second
aim is to assess the current performance of the existing irrigation systems in terms of crop and water
productivity and identify the root cause of the low level of performance and formulate improvement
measures.
Congruent to the assignment, the assessment of the irrigation potential of the Nile Basin, existing projects,
those under construction and inventory of planned projects have been made. Further, the planning and
development strategies adopted and implemented have been reviewed. The irrigation policy that guides
the development and management of schemes have been reviewed. The institutions involved in irrigation
development and movement at Federal and Regional levels and at scheme level and their roles have been
assessed. The role of research in irrigation has also been addressed. The crop and water productivity
of the operation schemes of all scale have been assessed using secondary data. The roles of the private
sector in irrigation development and the measures taken to abate the impact of impending climate
change have been reviewed.

12.2 Way forward
Policy strengthening
The review of the irrigation development policy have indicated that for improving the implementation
of the policy effectively, the new Irrigation Development Commission, and the River Basin Authorities
will have to be strengthened institutionally, and be supported by the water management regulations.
The policy of prioritizing power production in water release management will have to be reviewed as
productivity of dam storage based farms relies on supply of water that meets their demands.
Irrigation development planning and implementation
Ethiopia has prepared and is implementing strong irrigation development plan and strategy. The study of
projects has been performed in accordance with the plan though the construction rate is significantly
below the plan. To improve the performance of the construction sector, the capacity of local contractors
and consultants has to be strengthened and international contractors having satisfactory performance
have to be selected when works have to be awarded at international level. For the planned projects,
maximum efforts will have to be made to secure the required budget in particular for the large scale
schemes.
Water allocation among stakeholders
As water scarcity is likely to occur in parallel with the scaling up of irrigation development, the program
of water allocation shall be put in place without delay, at basin, sub-basin, considering irrigation as the
major water consumer and giving priority for domestic use as provided in the Water Management Policy
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As medium and large scale irrigation projects that are the major consumers of water are currently under
development, and have not become extensive yet, the allocation of water among the farms and different
sectors has not been implemented ; however, the required procedures have to be in place by the River
Basin Authorities as of now. To maintain the water supplies, the protection of the dams and main canals
from siltation through strengthening the catchment management plans and providing adequate buffer
zones around large water bodies, dams, lakes and rivers should be carried out. River training works
should also be included in irrigation development works.
Strengthening water user associations
Institutional organizations have been in place at Federal and Regional levels including the establishing of
Water Use Associations at SSI schemes. For the effective operation of the schemes adequate training,
support shall be given to the WUAs for short and medium term, until they acquire adequate experience
and build strong confidence in management. In addition the linkage between the institutions and the
other sector stake holders will have to be strengthened for proper allocation and management of the
water supplies for the different sectors.
Strengthening WUAs starting at grass root level and providing practical training step by step in all
aspects, on farm system operation and maintenance, irrigation application, agronomy, marketing , primary
food processing, finance management,WUA bylaws etc., will have significant impact on farm performances.
They also need to be fully assisted in acquiring all required facilities, agricultural tools, storage facilities,
farm inputs, and office facilities for WUA management.
Monitoring and evaluation
Monitoring and evaluation of the construction of irrigation projects is conducted by the government
departments. This has to be extended to existing schemes, and have to be carried out periodically. Water
productivity and crop productivity will have to be among the major evaluation criteria aiming at improving
the efficiency of irrigation system and water utilization.
Provision of water measurement facilities
Currently water measurement facilities are either not provided or are not used in particular for SSI
schemes. These should be provided at water abstraction points, diversion weirs and dams and at key
points in the irrigation system, to control and regulate water distribution. These will be used for water
measuring and for improving water use efficiency and for introducing water charges. This will also
contribute to reducing water losses and improve water productivity.
To improve water management, water measuring facilities should be provided for all irrigation schemes,
for dams, at key points in the irrigation system, diversion structures, pumping stations, and for farm
irrigation system to control and regulate water distribution.
Strengthening research in irrigation
Currently adequate attention has not been given for research on irrigation at Government level, at
Federal and Regional State levels, other than the Universities, in budget and manpower allocation. The
development of irrigation will have to be supported by allocation of budgets and conducting research
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in particular at each of the large scale farms to conduct applied research, such as irrigation agronomy,
irrigation efficiency and, crop and water productivity.
Adequate support to research works by allocating funds will strengthen conducting research works,
employment of competent, qualified and committed staff and dissemination of results to the stakeholders.
Research in irrigation sector focusing on crop productivity, water productivity, water use efficiency, and
cost effectiveness will provide information for improving irrigation performance. Consideration given
to low water consumption crops for substitution of high water consuming crops, and drought tolerant
crops aiming will contribute to reducing demand on existing or planned water resources.
Involvement of the private sector
The involvement of the private sector in development of medium and large scale irrigation development
in the Nile Basin is limited though series of important privileges, financial, import and export regulation
relaxations, tax free privileges are permitted. As provided in the Irrigation Policy, the storage dams
required by large scale schemes have to be constructed by the government In addition to these the
project environments will have to be improved through addressing the social issues such as resettlement
and payment of compensation.
Data base establishment
The information and data on irrigation are being collected by different institutions; however, such data
are inconsistent and lack agreement and are thus unreliable. Proper data collection procedures will have
to be established and supported by strong regulations. Data collection and record units will have to be
established at relevant Regional State Levels, River Basin Levels, and at Federal level - the Ministry of
Water Irrigation and Energy, Ministry of Agriculture, Ethiopian Sugar Corporation and Central Statistical
Agency.
Strengthening River Basin Authorities
River Basin Authorities shall be strengthened and provided with adequate guidelines, and water regulations
shall be issued for use by the Authorities for carrying out their responsibilities of water distribution,
operation and maintenance tasks, and collecting water fees.
Arranging tax free privileges
Tax free privileges for some key irrigation equipment such as pumps, and construction equipment and
some services should be allowed for a limited period of time to support the accelerated irrigation
development works.
Treatment and use of irrigation return flows
Issuance of policies are required for reclaiming and treating irrigation return water where topography
permits using new water treatment technologies for surface irrigation based large scale projects, for
maximizing the benefit of water or store the water for future use. Introducing water exchange or sell
options among farmers in small holder schemes or farmer managed medium and large scale projects will
contribute to reducing water wastages and to optimizing the benefit of water.
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Data base for land and water resources
The land and water resources potential and utilization data base should be strengthened at the existing
Abay Basin Authority in Bahir Dar, and establish similar centers in the Baro Akobo and Tekeze River
Basins, as well as at the MoWIE at national level for use by the Federal Planning Authorities.
Implementation of large and medium scale schemes
Implementation arrangement for MSS and LSS shall be improved, starting with preparing more realistic
development plans. Further, priorities of employment, and allocation of land for locally affected
communities, and providing other services such as schools, health facilities, roads for transport, and
arrangement for payment of adequate compensation shall be affected.
Extension staff capacity building
Training and equipping irrigation extension staff such as providing transport facilities has to be fully
implemented. Based on the monitoring and evaluation results the existing schemes have to be provided
with adequate technical financial and marketing support as required.
Adapting efficient irrigation technologies
Future irrigation planning shall consider the use of water efficient technologies that reduce water losses
to save water and also consider treatment or reuse of waste water or irrigation return water. Water
saving is required as the extent of irrigable potential area exceeds the potential water resource available,
and the Nile is an international river.
The following are recommended for improving the irrigation efficiency of irrigation projects in particular
small scale irrigation projects:
X The continuation of adoption of more efficient irrigation technology for the development of new
medium and large scale projects in the Nile Basin, pressurized irrigation, will significantly contribute
to saving water and to rendering the farm more productive.
X Making the pressurized irrigation equipment affordable for the small holders will encourage them
to adopt the more efficient system. The pressurized irrigation systems, sprinkler system and drip
system will reduce water loss by as much as 30 and 50 percent respectively when compared with
gravity irrigation.
X

Assist in completing the preparation of standard design as and specification under preparation/
prepared by different Federal and Regions organizations and adopt them for design and management;

X Strengthen the provision of water measurement facilities at key point in the irrigation system,
diversion structures, pumping stations, dams, secondary canals , tertiary canals, to control and
regulate water distribution;
X Conduct regular maintenance of the system to prevent decline in conveyance and distribution
efficiency and minimize water losses, and
X Provide lined conveyance and distribution systems as much as economy allows to reduce water loss
and save water

Country Report – Ethiopia

75

Updating the River Basin Development Master Plans
As about twenty years have elapsed since the completion of the Nile Basin, the Sub basin Master Plans
now require updating. This requires evaluation of the implementation of the Plans and updating them in
view of the current level of development and to address any problem encountered. Further, promotion
should be made to create partnership between local and international investors, or with the government,
in irrigation development.
Adapting standard design criteria
Priority shall be given to design and construction of irrigation systems, in particular SSI projects, adopting
approved standard criteria and specifications for facilitating water management efficiency aimed at
ensuring sustainability of the irrigation projects. To save water for other sectors focus should be made
on less water consuming crops.
Irrigation extension service
The provision of separate extension service for irrigation projects, as schemes require high level of
agronomic and water management services in comparison with those of rain fed agriculture, will increase
the assistance given to irrigation projects, leading to improvement in the productivity of the farms.
Level of medium and large scale scheme management
This study has assessed the level of performance of irrigation projects in the Nile Basin based on the
available data and information. Performance of large and medium scale irrigation projects need to be of
high level performance in overall management and productivity. The existing farmer managed schemes
and those under construction need strong assistance to achieve and maintain the optimum level of
performance.The achievement of this require expert technical advice on management of water, operation
and management, agronomy extension works, input supply and marketing, supply of credits, etc. Moreover,
the accelerated development of irrigation shall be supported by well-planned marketing arrangements
commensurable with the level of crop production.
Implementation of water charges
The implementation of water charges in consultation with the communities considering their paying
capacities, will contribute to providing funds for O&M and reducing water losses on the farm. However,
water pricing policy should not be used as it has proved to have negative effect on crop productivity in
other countries.
Selecting project for best practice
The study recommends the implementation of the recommendations made on an existing scheme,
improve its performance to the optimum level so that the farm could be categorized as site of the best
practice for the farms in the Basin. Koga Irrigation Project is a well designed and constructed project
provided with all required water control facilities including computerized water measurement structure
at the Main Canal Head works, The general review of the performance of Koga Irrigation Projects,
indicated the need to provide strong technical advice, O&M, agronomy, extension works, input supply,
marketing of produce, and adequate credit supply. The profile of Koga Irrigation Project in presented in
Annex A 2.
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ANNEXES
Annex A-1: FINCHAA SUGAR ESTATE – TYPICAL LARGE
SCALE FARM
Finchaa Sugar Estate is a 20,000 ha farm located in the Abay Sub Basin on the southern side of the river
near Finchaa and Nehse Rivers, tributaries of the Abay (Nile). The farm is a typical modern irrigation
scheme developed for operation based on sprinkler irrigation system operated by gravity and electric
pumps depending on the topography of the irrigation blocks.
The farm grows sugar cane for the production sugar at its factory . It was initially studied by Bookers
Agricultural International LTD. The construction of the project was completed and it commenced
production of sugar cane in 1989. The project was jointly funded by the African Development Bank, the
African Development Fund, the Governments of Australia and Spain, and the Agricultural and Industrial
Development Bank of Ethiopia. The Gedo - Shambu road connects the farm with the Addis Ababa–
Nekemte road that provides all weather access road.
The irrigation water is supplied by two dams, Finchaa and Neshe Dams, multipurpose dams located on
the Finacha River and Neshe River respectively. The dams produce hydro power for the National Grid.
Diversion weirs located on Finchaa and Neshe rivers located downstream of the dams divert water into
lined main canals that convey water at design capacity of 5 m3/s, to the command areas. Two lined main
canals located on either side of the Finchaa river, having 43.6 km(East canal) and 43.0km (west canal)
respectively divert water to each side of the river (for West and East bank command areas) while the
Neshe command area has only one lined main canal on one side of the Nehse River.
The farm irrigation system at Finchaa, and Nehse farm units are similar, consisting of main lines and
laterals, the former distributing water under pressure to the latter. The laterals supply water for the drag
sprinklers. The total area irrigated by Finchaa River is 15, 678.3 ha while that of Neshe River is 3,881.6
ha. The general farm layout is shown in Figure A.1.
The sprinkler irrigation system consisting of drag sprinklers supply water for the Luvisols and vertisols..
The sprinklers are spaced at grids of 18 m X 18 m and are manually shifted from place to place. Each
sprinkler serves 15 positions.The laterals, on which the sprinklers are fitted, are spaced at 90 meters and
are designed to provide a gross application of 134.4 mm during each irrigation cycle (i.e., 15-day cycle
with a 24-hour operation time for matured sugarcane).

80

Eastern Nile Irrigation System Performance Assessment and Options for Improvements

The pressures required for operating the sprinkler system are provided by either pumps or gravity. At
Finchaa Farm, 7 pump stations are located on each of the East Main Canal, and West Main Canal that
supply water under pressure for the pipe system. In addition six gravity off takes located on the West Main
Canal and eight offtakes located on the East Main canal supply water under gravity to the pipe system for
the low lying areas. At Neshe farm unit, gravity offtake provide the required operation pressure.
The farm commenced the production of sugar from the installed factory in 1998 and till July, 2013 its
average annual production capacity has been 110,000 tons of sugar. As a byproduct the factory also
produces 8,000 meter cube ethanol annually. It had been the only factory in the country that produced
ethanol until 2010 when other Sugar Estates also started production of the fuel.
The farm has carried out expansion projects both its sugarcane plantation and the capacity of the sugar
mill. The expansion work has been carried out around the areas known as East Bank (eastern side of
Finchaa River), Neshe and also on the idle areas found on the Western side of the river. Hence, it has
come up with a design plant capacity of 12,000 TCD capable of annually producing 270,000 tons of sugar
and 20,000 meter cube ethanol. The Mill’s previous design capacity was 5,000 TCD. The farm, therefore,
has now increased its area total sugarcane plantation from 12,170 hectares close to 20,000 hectares.
Irrigation is practiced at the farm form November to May during each year, as during the other months
irrigation is not required as the rains provided adequate water for the crop. The water demand of the
sugar cane is computed based on the duty of 1 l/s/ha. The water demand of the Estate, for Finchaa and
Neshe Farms for the 2017 - 2018 cropping season is presented in presented in Table A-1.
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Table A -1: Finchaa Sugar Estate Irrigation Water Demand (for the year 20017-2018)

Farm
Unit
Finchaa
Farm
Unit

Area
Irrigated
(ha)

Months

Plant
Area (ha)
Dry-off

Water Demand
Irrigable

15,678.31

Days
per
Month

Flow (l/s)

Supply Per
Day
(M3)

November

2,079.98

13,598.33

30.00

15,927.03

1,376,095.71

41,282,871.36

December

1,461.86

14,216.45

31.00

16,545.15

1,429,501.28

44,314,539.68

January

932.64

14,745.67

31.00

17,074.37

1,475,225.89

45,732,002.53

February

939.82

14,738.49

28.00

17,067.19

1,474,605.54

41,288,955.01

March

1,873.30

13,805.01

31.00

16,133.71

1,393,952.86

43,212,538.78

April

1,635.37

14,042.94

30.00

16,371.64

1,414,510.02

42,435,300.48

May

2,883.27

12,795.04

31.00

15,123.74

1,306,691.46

40,507,435.14

Total per
11,806.24
year
Neshe
Farm
Unit

Supply Per
Month (M3)

298,773,642.98

3,881.57
3,881.57

30.00

3,882.87

335,479.65

10,064,389.44

1,479.72

2,401.85

31.00

2,403.15

207,631.84

6,436,587.04

January

563.27

3,323.30

31.00

3,324.60

287,245.12

8,904,598.72

February

271.70

3,614.87

28.00

3,616.17

312,436.77

8,748,229.50

March

198.81

3,687.76

31.00

3,689.06

318,734.46

9,880,768.38

April

277.61

3,603.96

30.00

3,605.26

311,494.14

9,344,824.32

May

449.54

3,432.03

31.00

3,433.33

296,639.39

9,195,821.15

November
December

Total per
3,240.65
year
Estate
15,046.89
Total

62,575,218.56
361,348,861.54

The average cane productivity of sugar cane to date is 128.94 ton/ha. It was very high at the beginning 166
ton/ha and has been constant at about 126 ton/ha from 2002 to 2012.The productivity has been declining
thereafter and now it is 97 ton/ha though the area cultivated has been increasing. The main reason for
the declining trend is the decline in the supply of water and frequent interruption of power that operates
the pumps for the sprinkler system (source: Sugar Corporation). The reduction in supply of water is
caused by the rate of release of water from the dams to meet the electric power supply to the national
grid which is less than the flow rate required for the farm.Thus less water is supplied to the farm causing
reduction is crop productivity of the farm. The average water productivity has been computed 6.22 KG/
M3 based on the single year water supply data of the dams
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The farm has standard operation and maintenance manual which is effectively used by the staff, and
possess adequate O & M equipment. The manual is updated regularly, as the farm area is expanded and
new technologies are introduced. But it has to procure long reach excavators or draglines for desilting
the main canals near the diversion weirs.
In addition to production of sugar, the Factory produces 31 Mega Watt electric powers out of which 10
Mega Watt is exported to the national grid.
The main issue of the Estate that affects operation and sugar cane productivity is the supply of water
from the dams. The supply of water from dams is regulated in line with the demand of electric power
production which is not in congruent with irrigation demand of the farm.Thus, sometimes it exceeds the
demand and most of the dam it is less.Thus as shown in Figure A-1 and Table A-2 the annual area irrigated
and the annual volume of production of sugar is showing declining trend mainly as a result of reduced
water supply rate.
Table A-2: Finchaa Sugarcane and Sugar Production

Milling
Season (E.C)

Harvested area
(hectare)

Productivity
(ton/ha)

Cane production
(ton)

Sugar produced
(ton)

1998-1999

2,872.00

166

476,032.60

52,511.00

1999-2000

4,341.84

133

577,925.30

65,147.60

2000-2001

4,648.79

123

573,911.20

64,591.80

2002-2002

4,613.21

134

617,282.70

72,236.20

2002-2003

4,967.19

132

654,648.20

77,453.20

2003-2004

5,017.01

138

694,271.20

80,449.90

2004-2005

5,439.52

139

758,474.40

86,422.30

2005-2006

5,913.66

138

815,027.90

92,974.00

2006-2007

5,668.41

138

780,764.00

87,101.00

2007-2008

5,996.50

130

779,549.00

88,367.00

2008-2009

6,376.22

138

827,730.90

101,890.40

2009-2010

7,043.81

136

957,933.40

110,559.60

2010-2011

6,774.65

133

877,941.00

98,723.00

2011-2012

6,490.82

134

867,014.00

101,604.00

2012-2013

7,372.00

129

950,221.00

111,732.00

2013-2014

9,608.00

119

1,145,302.00

128,837.00

2014-2015

11,537.00

115

1,326,350.00

138,907.00

2015-2016

9,853.60

111

1,096,218.10

110,089.50

2016-2017

11,536.06

107

1,237,033.00

131,502.00

2017-2018

9,468.65

97.0

918,632.20

86,438.40
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Figure A-1: General Performance Finchaa Sugar Estate

Figure A-2: Finchaa Sugar Estate Sugarcane Productivity (1998 – 2018)
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In spite of the scale of operation of the farm, it is not without problems. The main issues of the farm
are related with importing of spare parts due to shortage of foreign currency. To address the problem,
the farm has tried to produce some parts locally, such as sprinkler heads, pipe risers (at Ethio-plastic
factory in Addis Ababa). As the farm is owned and operated by the Sugar Corporation that manages the
operation of existing Sugar Estates in the country, and the new ones under construction, the factory faces
shortage of budget, as budgets are distributed among all Estates.
Finchaa Sugar Estate is a relatively old agro industry farm that has been operational for a long period based
on an efficient irrigation system, growing sugar cane. It is a multipurpose Estate producing, sugar, Hydro
Power and Ethanol. The public farm has well organized quipped and staffed operation and maintenance
organization.The farm is a source of data and information, and experience for the new medium and large
scale sugar growing farms, and farmer managed farms that are currently under construction or in pipe
line.
Figure A 3: Finchaa Sugar Estate Organogram.
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Annex B: Koga Irrigation Project Profile
The Koga Irrigation Project is a large scale scheme located in Amhara Region 45 km east of Bahir Dar
town. The project benefits about 7, 000 House Holds.
Koga Dam Irrigation and Drainage Project consist of an earth fill dam and a 7004 ha command area
developed on Koga Dam. The dam has a height of 21m and length of 1750m and the storage capacity is
83.1 Mm3.The Spill Way is 21.5m long and its capacity is 336 m3/s.The 9.1m3/s irrigation out let provides
water for the Main Canal.The saddle dam has a height of 9m and length of 1162m.The bottom outlet has
capacity to pass 31m3/s to release water in emergency cases.The construction of the dam was completed
in May 2009, and the on farm works were completed in June 2011. The total cost of the project was Birr
494,607,357.85.
The Conveyance system consists of lined Main Canal and Secondary canal having lengths of 17.1km and
42.38km respectively. Water released from the Main Canal is measured by electro-magnetic flow meter
installed downstream of the Main Canal Head Regulator. The total length of the Tertiary Canals is 50,
662km consisting of 33.66 km of lined, and 117 km unlined sections. The on farm works drainage system
has a total length of 131.0km.
The project area is 7004 ha net consisting of 12 individual irrigation command areas serviced by 12
secondary canals (SC) and 11 night storage reservoirs (NSR) supplied by the MC. Each SC command
area is further sub-divided into tertiary units (TU), each serviced by a tertiary canal (TC) which delivers
water to a series of quaternary canals serving the farmers’ fields. The 11 Night Storages are provided
at the head of the 11 secondary canals. The structures store water during the night time as irrigation
practiced is day time irrigation. The Main Canal Operates on 24 hour basis during the irrigation season
and the night flows are stored in the Night Storages for release for irrigation during the day time in
conjugation with the day time flows from the Main canal.The water flow in the Main Canal is regulated by
7 Cross Regulators, and 11 Head Regulators control flow in to the Secondary Canals. The Koga Project
Command Statistics is presented the Table B-1 shown below.
The infield irrigation system consists of Tertiary, Quaternary, and field channels, where the latter two
are constructed by the farmers. The field channels convey water to the Basic Irrigation Unit of 2 ha. A
Quaternary Canal supplies water for 16 ha as a standard unit. Plastic siphons supply water from the fiend
channels to the individual 100m furrows.
The sizing of the field unit is based on the stream size that an individual farmer can manage and from a
consideration of the adopted cropping pattern’s crop water requirements. A 2 ha field size is taken as
being of a manageable size. The field channels are sized to meet the peak crop water requirement for
the design adopted by cropping patterns and/or the individual crop with the highest crop water demand.
Furrow type of irrigation is adopted for the farm.
Land levelling operations for farm fields has been performed only for the limited areas where fields
exhibited poor in-field flow efficiency. Further land levelling, was again made the responsibility of the
individual farmer.
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Table B-1: Koga Irrigation Project Statistics

Component
/ Command
Area

Section
of
Works

Area
(ha)

Length of
Secondary
Canal (km)

Length of
Tertiary
Canal (km)

Length of
Quaternary
Canal (km)

Kudmi

3

373

0.875

9.0

47.9

4.6

Chihona

3

617

3.756

14.5

68.5

15.7

4

812

7.186

12.4

95.6

20.9

4

803

8.054

13.1

90.0

4.4

Inguti

4

393

0.779

7.3

44.7

13.4

Lasi

5

484

2.505

8.8

59.2

12.2

Bered

5

468

2.875

8.0

52.8

6.3

Amarit

5

290

0.868

5.6

27.1

4.4

Andinet

5

497

2.641

6.3

46.1

7.9

Telata

6

787

2.841

11.1

84.6

11.9

6

616

4.472

8.8

75.1

9.7

6

864

5.530

12.1

91.4

19.6

7 004

42.382

117.0

783.0

131.0

Ambo
Mesk
Adbera
Mariam

Tagel
Wedefit
Tekle
Dib
Total

Length of
Tertiary
Drains (km)

The project is managed jointly by The Abay Basin Authority and the confederation of the Water Users
Association composed of 12 WUAs established on each of 12 command areas. The WUAs are legal
entities composed of teams organized based on the irrigation units starting from the Quaternary Canals.
The Abay Basin Authority operates and manages the dam, and the irrigation system down to the Tertiary
Canals. The Quaternary and field channels are operated and maintained by the farmers through their
teams.
Koga Irrigation Project has been in operation for 10 years. The farm is now facing a number of problems
that are adversely affecting its performance. The main problem facing the dam is siltation due to erosion
of the catchment due to land degradation and ineffective catchment management works. Owing to
shortage of farm land farmers continue to cultivate additional areas in steep slope areas exceeding
5% without using terraces. Studies conducted on the dam reservoir indicated that now siltation of the
reservoir has reached 1.0 m in depth.
The use of siphons to draw water from the field channels into furrows has not been supported by the
farmers and breaching of channels for water diversion is now commonly used. As a result most of the
Quaternary and field channels have lost their original shape and are now large in size. Further, the unlined
tertiary canals are now losing their original shape due to over exaction during maintenance. Due to lack
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of experience in maintenance of the system, maintenance works are not carried out to the required
standard.
The performance of irrigation application efficiency is low due topography of the field, as land levelling
was generally not carried out. In practice it is now observed that all land require levelling and the contour
furrows are not performing as expected.
Due to slack in power of the WUAs the original settlement in villages and the planned cropping pattern
is being unilaterally modified by the individual farmers. Some farmers are building their houses in the
Command areas and perennial trees are being planted.
The farm production is currently facing marketing problem. The extension system is not staffed with
experts of adequate experience both in technical matters and marketing of products and is not adequately
guiding the farmers associations. The new policy of clustering the individual plots into large areas which
are planted with a single type of crop without staggering the cropping calendar is causing marketing
problems and also in crop protection activities. Perishable crops reach harvesting stage at the same time
thus flooding the market at the same time leading to drop in prices. Sometimes a pest or disease attacks
the crops as a result of which farmers lose the whole crop.
Although the operation and maintenance of the irrigation and drainage system is managed by the Abay
Basin Authority the operation of the irrigation system require strengthening through providing technical
and managerial assistance. The operation and management of the system beyond the tertiary canals,
which are the major part of the system require, strengthening, in operation and maintenance, in irrigation
agronomy, crop planning, marketing, crop protection, crop handling and processing. The assistances
extended will significantly contribute in crop productivity, water productivity, and economic productivity
and in improving the livelihood of the farmers and other stakeholders.
The koga river watershed management need be strengthened to reduce the catchment erosion that is
now causing silting up of the dam. This will improve the life span of the dam.
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ANNEX C : MISCELLENEAUS TABLES
Annex C-1: Potential Irrigation Sites Identified
Total Irrigation Potential (ha) from Different Sources
SN
1
2

1

2

3

4

815,581

815,581

1,000,100

Master Plan Study Years

1999

978,000
1,118, 000

3

189,500

4

38,000
1,205,500

1,019,523 1,019,523

985,000

83,368

83,368

317,000

5,000

67,560

-

1,923,472 1,986,032

2007
2008
2005

2,302,100

Source: 1-Basin Mater Plan Studies, 2- Birhanu 2013, 3- IWMI –WP 123, 2013; 4- Wapcos

1995.,

Annex C-4: Existing Irrigated crops in each agro-ecology zones (AEZ) of Ethiopia
AEZ Description
A1

hot arid lowland

Altitude, meter LGP
126-500

< 45

Rainfall,
mm

Existing Irrigated
crops

100-400
Sorghum
Maize
Onion
Tomato
Banana

A2

warm arid lowland

0-1400

< 45

100-600
Sorghum
Maize
Onion
Tomato
Banana
Forage grass

AEZ Description

Altitude, meter

LGP

Rainfall,
mm

Existing Irrigated
crops

300-800

None

A3

Tepid arid mid highland

500-1200

< 45

H2

Warm humid lowlands
(Weyito)

600-2200

241-300
Cotton
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AEZ Description
H3

Tepid humid mid-highland
(Bedesa, Sheka zone)

Altitude, meter LGP
2000-3000

241-300

Rainfall,
mm

Existing Irrigated
crops

900-2000
Potato
Cabbage
onion
tomato

H4

Cool Humid mid highland
(Bursa, Hula, Kokosa)

1800-3200

241-300

700-2200
Potato
Garlic

H5

Cold humid sub-afro-alpine
to afro-alpine

3000-4000

241-300

700-2000

Not for commercial
Agriculture

H6

Very cold humid subafroalpine to afroalpine

3000-4200

241-300

1000-2200

Not for commercial
Agriculture

M1

Hot moist lowlands (
Kuraz, Omorate)

400-1500

121-180
Maize
Sugarcane

M2

Warm moist lowlands
(Jewi, Beles, Negeleborena,
Filtu, Delomena)

400-1500

121-180
Sugarcane
(largescale farm)
Pepper
Tomato
Onion
Banana

M3

Tepid moist mid highland
(Tanazuria, Bure, Holeta,
Hawasa)

AEZ Description

90

1000-2000

121-180

Altitude, meter

LGP

Rainfall,
mm

Existing Irrigated
crops
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AEZ Description

Altitude, meter LGP

Rainfall,
mm

Existing Irrigated
crops
Maize
cababge
Potato
Pepper
Onion
Stimulant perennials
Banana

AEZ Description
M4

M5
M6

Cool moist mid highland
Cold moist sub-afro alpine
to afroalpine
Very cold moist sub afro
alpine to Afro alpine

PH1 Hot per humid lowlands

PH2 Warm Per humid lowlands

Altitude, meter

LGP

1000-2100

121-180

Rainfall,
mm

Existing Irrigated
crops

2600-2800

ECOYOURISM

2800-3000

ECOTOURISM

800-1000

insignificant size
or not practicing
irrigated agriculture

> 300

800-1200

>300

>300

PH3

Tepid per humid mid
highland

1000-2600

SA1

Hot semi-arid lowlands

500-1000

1000

insignificant size
1100-2200 or not practicing
irrigated agriculture
insignificant size
1100-2200 or not practicing
irrigated agriculture
300-800
Pepper
Tomato

AEZ Description

Altitude, meter

LGP

Rainfall,
mm

Existing Irrigated
crops
Mango

SA2

Warm Semi-arid lowlands

400-1500

300-800
Maize
Groundnut
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AEZ Description

Altitude, meter LGP

Rainfall,
mm

Existing Irrigated
crops
Pepper
Onion
Banana
Papaya
Sugarcane

SA3

Tepid Semi-Arid Mid
highland

AEZ Description

1600-2200

46-60

Altitude, meter

LGP

Rainfall,
mm

Existing Irrigated
crops
Potato
Pepper
beet root
Cabbage
Avocado
Papaya

SH1

Hot sub-humid low lnads
(Gambella)

1000-2000

180-240 1000-2000
Maize
Tomato
Rice
Pepper

SH2

Warm sub-humid lowlands
(Benshangul, chagni,
1000-2000
nekemt, Gibe)

180-240
Pepper
Onion
Citrus
Sugarcane
banana

SH3

92

Tepid sub-humid mid
higland (SH3 ziway, koka,
hossana, boditiasendabo),

2000-2800

181-240
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AEZ Description

Altitude, meter LGP

Rainfall,
mm

Existing Irrigated
crops
Onion
Toamato
Potato
pepper

AEZ Description

Altitude, meter

LGP

Rainfall,
mm

Existing Irrigated
crops
Cabbage
sugarcane
Banana
Papaya

SH4

Cool sub-humid mid
highland

1600-3200

181-240
Potato
Cabbage

AEZ Description

Altitude, meter

LGP

Rainfall,
mm

Existing Irrigated
crops
Pepper
Tomato

SH5
SH6

Cold sub-humid subafroalpine to Afroalpine
Very Cold sub-humid subafroalpine to Afroalpine

SM1 Hot sub-moist lowlands

2600-3200

181-240

Forestry

3200-4300

181-240 700-1500

Not for commercial
Agriculture

400-1000

61-120

200-1000
Maize
Pepper
Tomato
Onion
Haricot bean
Banana
Papaya

SM2 Warm sub-moist lowlands

400-1400

61-120
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AEZ Description

Altitude, meter LGP

Rainfall,
mm

Existing Irrigated
crops
Maize
Haricot bean
Pepper
Tomato
Onion

SM3

Tepid-sub-moist mid high
land

1000-2000

61-120
Cabbage
Pepper
Potato
Onion

SM4

Cool Sub-moist mid
highland

1400-2200

61-120
Garlic
Potato
Cabbage

Annex C-5: Surface Irrigation Efficiencies for large farms in the Awash Basin
Farm

Water Management Efficiency (%)

Wonji Shoa

50

NuraHira Complex Horticulture

30

Metahara and Abadir Sugar States

50-55

Amibara Cotton Farm
Angelele Pump Scheme cotton
Gewane Cotton Farm
DuptiDitbahiri Cotton Farm
Assayita Cotton Farm

50
35-40
35
35-40
30

Source: EUAP Rapid Base Line Assessment, 2007
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Annex C-6: Conveyance and Application Efficiencies in ThreeCommunity Schemes in
Tekeze River Basin
Parameter

Melia Scheme Haiba Scheme

Mai Negus

Conveyance Efficiency

74.80

53.20

58.26

Application Efficiency (crop root depth at 20cm)

72.84

64.17

85.40

Table C-7: Existing Small Scale Irrigation Projects in Oromia Region

Basin- Abay
Number of

Verified irrigated

schemes

area (ha)

North Shoa

28

883

West Shoa

38

2074

West Wellega

59

1005.1

E/Wellega

45

1221.6

Buno Bedele

10

167

H.G.W

15

226

Jimma

8

176

K.Wellega

4

88

207

5840.7

Zone

Total

Basin-Baro
Zone

Number of scheme

Verified irrigated area (ha)

Ilubabora

10

70.53

Buno Badele

1

0

K/Wellega

5

54.58

W/Wellega

9

158.76

25

283.88

Total

Total Irrigated area

6,124.58

Source: List of Identified Modern and Traditional scheme inventory of result of Oromia region, 2018

Country Report – Ethiopia

95

Water Resource Potential in the Eastern Nile Basin.
River Sub Basin

96

Flow (BMC)

Flow (BMC)

Abay

52.6

54.4

Baro Akobo

23.23

23.23

Tekeze

7.63

8.2

Mereb

0.26

0.72

83.72

86.55
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Annex c-7: Nile Basin Revised Irrigation Potential and Water Requirement
Abay

Baro Akobo

Mereb

Tekeze

AEZ

Sum of
Area
(ha)

Water
Requirement
(mm)

Volume
of Water
(000 m3)

AEZ

Sum
of
Area
(ha)

Water
Requirement
(mm)

Volume
of Water
(000 m3)

AEZ

Sum
of
Area
(ha)

Water
Requirement
(mm)

Volume
of
Water
(000 m3)

AEZ

Sum
Water
Volume
of Area Requirement of Water
(ha)
(mm)
(000 m3)

H3

146

563

82

H2

8

681

55

SM2

284

800

2268

M2

645

815

M2

22346

681

15223

H3

266

554

1475

SM3

676

800

5

M3

870

548

M3

31079

548

17019

PH2

50

800

400

M4

168

418

M4

8484

418

3549

PH3

93

800

744

SA2

59

1050

SH2

3801

1050

3991

SH1

4

1050

42

SM2

8625

800

SH3

11844

800

9476

SH2

2790

1050

29299

SM3

15969

800

SH4

362

550

199

SH3

1663

1050

17466

SM4

725

550

SM2

60

1050

63

SM3

1203

800

962

SM4

4739

550

2606

WB

177

550

Grand
Total

84241

5259
4763
703
617
68999
127754
3990

98
53268

4875

49480

960

8

27061

212,085

Small Scale Irrigation Development Plan
Year
Area Planned for Development

2014-2015 (Base Year)

2015-2016 (Base Year)

2016-2017

2017-2018

2018-2019

2019-2020

2,344,760

286,000

314,000

345000

380,000

418,000

Source: GTP 2, 2015
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Appendix C-8: List of Contacted Authorities and Experts
Alemayehu Sahilu
Amare H/Silassie (DR)
Ayanaw
Bedilu Adera
Belete
Dereje G/Michael
Derejie
Elias Awol

IWMI
Ethiopian Water Works Construction Corporation
Saudi Star Agricultural Company
Ministry of Agriculture and Natural Resources
Ministry of Water Irrigation and Energy
Ethiopian Sugar Corporation
Ministry of Agriculture and Natural Resources

Engida

Ministry of Water Irrigation and Energy

Getaneh Assefa

Ministry of Water Irrigation and Energy

Girmachew Adisu
Kefyalew Tsega
Mekuanint
Mekuria Tafesse
Solomon Cheire
Tamiru Tadesse
Taye Tamiru
Tefera
Temesgen Desalegn (Dr)
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Ministry of Water Irrigation and Energy

Abay Basin Authority
Ministry of Agriculture and Natural Resources
Ministry of Water Irrigation and Energy
Senior Engineer
Ministry of Water Irrigation and Energy
Ethiopian Water Works Construction Corporation
Saudi Star Agricultural Company
Ministry of Water Irrigation and Energy
IAR

Tesfaye Tadesse

Ministry of Water Irrigation and Energy

Teshome Afrasa

Generation Integrated Rural Development Consultants

Yohanis
Zeleke Belay
Zerihun Lemma

SMIS
Irrigation Engineer, Ministry of Agriculture, Small Scale
Irrigation,Water Works Study Design and Supervision
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ENTRO is an organ established to implement the Eastern Nile Subsidiary Action
Program within the framework of Nile Basin Initiative

P.O. Box

27173/1000

Addis Ababa, Ethiopia
Telephone: +251 (11) 646 1130/646 1132
Fax: +251 (11) 645 9407
Email: entro@nilebasin.org
Web site: entro.nilebasin.org

