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Ethiopia is one of the well endowed countries in Sub-Saharan Africa in terms of natural resources and 
valuable diversity in the production environment. However, land degradation is a treat for its natural 
resources for centuries. High human and livestock population pressures, highly variable and unreliable 
rainfall, and steep topography have accelerated the process of land degradation. To combat resource 
degradation and increase food production, different soil and water conservation measures have being 
implemented since 1970s. However, they are less effective to control resource degradation. Another 
alternative for resource conservation which has being implemented since 1980s was watershed 
management. For decades, the government of Ethiopia in collaboration with international donors 
implemented watershed management in various parts of the country. Some of the outcomes include 
reduced run off, soil erosion and associated downstream siltation, increased vegetation cover and 
surface roughness, increased soil depth, increased recharge of groundwater table, increased 
production area and green environment, increased crop production and productivity and improvement 
in fodder availability. These imply watershed management show encouraging impacts. 
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INTRODUCTION  
 
Ethiopia is one of the well endowed countries in Sub-
Saharan Africa (SSA) in terms of natural resources and 
valuable diversity in the production environment. Its 
location in the tropics coupled with impressive altitudinal 
variations within short ranges allows the country to enjoy 
both temperate and tropical climates and this gives 
wealth of biophysical resources including relatively fertile 
soils, biodiversity and fresh water resources. For 
millennia, this rich natural resource base has been 
serving as the foundation for agricultural development 
and for meeting the food security and basic needs of the 
rural population in the country. However, the country has 
been affected by the interlinked and reinforcing problems 
of land degradation and extreme poverty, both of them 
supported each other and further aggravated by popu-
lation pressure, are susceptible to recurrent droughts and 
stagnation of agriculture (Gete, 2006). 

Land degradation in Ethiopia has been going on for 
centuries (Hurni et al., 2010). Similarly, Berry (2003) 
stated that the loss  of  land  resource  productivity  is  an  

important problem in Ethiopia and that with continued 
population growth the problem is likely to be even more 
important in the future. Land degradation has reached a 
severe stage and has become a major root cause of 
poverty with significant negative impacts on the national 
economy (Tadesse, 2001). It is caused by the interacting 
effects of different factors such as biophysical 
characteristics and socio-economic aspects (ILRI, 2000). 
The immediate consequence of land degradation 
includes reduction in crop yield which, in turn, resulting 
economic decline and social stress. The impact of 
erosion is particularly severe in the highland parts of the 
country where farming is practice for many centuries 
(Lakew et al., 2000).  

Environmental movement in Ethiopia began during the 
monarchy and was intensified during Derg periods and 
continued since then. The state’s focus during the Derg 
periods was on wildlife protection. This policy direction 
led to the establishment of a number of parks and 
sanctuaries  in  different  parts  of  the  country  and  the  
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delineation of hundreds of hectares of forestland. Much 
legislation concerning natural resources has been issued 
since the mid-1960s (Dessalegn, 1998). The turning point 
in the environmental movement took place during the 
Derg regime, provoked by the famine of 1973/74. The 
degraded landscapes of the northern (particularly Wello), 
central and eastern provinces became the testimony for 
the expatriate experts who have long been ringing the 
warning bell for the environmental crisis in Ethiopia. The 
outbreak of famine in 1973 led to the joint operation of 
the Relief and Rehabilitation Commission. As a result of 
these collaboration field activities in the famine affected 
regions began, where the Food-For-Work (FFW) scheme 
was initiated in the country. Food-For-Work based 
conservation activities increased over the years after the 
1973 famine, which was followed by that of the 1984/85 
famine. This phenomenon intensified the state’s 
environmental activities (Slegers et al., 2004). The Food-
For-Work incentives were provided by international, 
multilateral and bilateral organizations of which the 
European Economic Commission, UNDP and FAO were 
the major one (Getachew, 2005). However, past 
extensive soil and water conservation programs had 
largely failed due to poor planning, poor design of 
structures, lack of participation by the communities, 
inappropriate conservation methods, poor linkages with 
livelihoods of the poor and lack of an integrated approach 
that goes beyond soil conservation to address the 
interlinked productivity, market access, land policy and 
resource management problems (Bekele and Holden, 
1998; Yeraswork, 2000; Fitsum et al., 2002; Menale et 
al., 2009).  

To change the situation, the concept of watershed 
management was implemented in 1980s as a way of 
redressing the degradation of the natural resource base 
and increasing land productivity (Gete, 2006). 
Watersheds are complex systems where water, soil, 
geology, flora, fauna, and human natural resource use 
practices interact. Watershed management is the 
integrated use of land, vegetation, and water in a 
geographically discrete drainage area for the benefit of its 
residents, with the objective of protecting or conserving 
the hydrologic services the watershed provides and of 
reducing or avoiding negative downstream or 
groundwater impacts (Darghouth et al., 2008). Thus, 
watershed is the appropriate hydrological unit for 
technical efforts to manage water and soil resources for 
production and conservation. In Ethiopia, since 1980s on 
wards now, watershed management has given attention 
and being implemented in different parts of the country 
(Lakew et al., 2005; Gete 2006; Tongul and Hobson, 
2013). The government of Ethiopia in collaboration with 
international donors implemented various mechanical 
and biological soil and water conservation (SWC) 
measures where farmland terracing, stone and soil bunds 
are among the widely implemented practices (Binyam 
and Desale, 2014). Therefore, the objective of this review  

 
 
 
 
is to present the implications of watershed management 
in reversing land degradation in Ethiopia.  
 
 
WATERSHED MANAGEMENT: BASIC CONCEPTS  
 
Watershed  
 
A watershed is defined as any surface area from which 
runoff resulting from rainfall is collected and drained 
through a common confluence point. The term is 
synonymous with a drainage basin or catchment area 
(Lakew et al., 2005). It is a hydrologic unit that has been 
described and used both as a bio-physical unit and as a 
socio-economic unit for planning and implementing 
resource management activities (Solomon et al., 2013). 
The bio-physical unit in a watershed includes its water, 
soil, and vegetation. While, the socioeconomic unit 
includes people, their farming system (including livestock) 
and interactions with land resources, coping strategies, 
social and economic activities and cultural aspects 
(Lakew et al., 2005). 
 
 
Watershed management  
 
Watershed management is the process of guiding and 
organizing land and other resources use in a watershed 
to provide desired goods and services without adversely 
affecting land resources (Brooks et al., 1994). Thus, 
watershed management implies the judicious use of 
natural resources such as land, water, biodiversity and 
biomass in a watershed to obtain optimum production 
with minimum disturbance to the environment (Binyam 
and Desale, 2014). It is a holistic approach to managing 
watershed resources that integrates hydrology, ecology, 
soils, physical climatology and other sciences (Pandit et 
al., 2007). 
 
 
HISTORY OF WATERSHED MANAGEMENT  
 
The origins of modern watershed management can be 
traced back to the 19th century. However, the approach 
first achieved prominence in developing countries in the 
1970s in programs designed to protect downstream 
resources and infrastructure through improvements in 
upland natural resource management (Darghouth et al., 
2008). The concept of watershed management has 
internationally gained significance following the United 
Nations Conference on Environment and Development in 
1992 in Rio de Janeiro (also known as the Earth Summit) 
(Forch and Schutt, 2004). 

In Ethiopia, planning the development of watersheds 
has started in the 1980’s (Lakew et al., 2005; Gete 2006; 
Tongul and Hobson, 2013). It was concentrated on 
selected large watersheds  located  mainly in  the  highly  



 
 
 
 
degraded parts of the highlands of Ethiopia (Gete, 2006). 
The purpose was mostly for implementing natural 
resource conservation and development programs 
(Lakew et al., 2005). The major part of the initiative was 
supported by the World Food Programme (WFP) through 
its Food-for-Work land rehabilitation project (Gete, 2006). 
The food for work rehabilitation project is designed to 
provide employment for chronically food insecure people 
who have “able-bodied” labour (Tongul and Hobson, 
2013). However, the unmanageable watersheds (too 
large to monitor and manage) with the top-down planning 
methodology was less effective than had been hoped 
(Gete, 2006; Tongul and Hobson, 2013). Similarly, Lakew 
et al. (2005) stated that watershed development has 
been problematic when applied in a rigid and 
conventional manner. This is true when applied without 
community participation and using only hydrological 
planning units, where a range of interventions remained 
limited and post rehabilitation management aspects were 
neglected. 

The lessons learned from this experience encouraged 
Ministry of Agriculture (MoA) and support agencies like 
FAO to initiate pilot watershed planning approaches on a 
bottom-up basis, using smaller units and following 
community-based approaches. As a result the minimum 
planning and sub watershed approaches were introduced 
(Lakew et al., 2005). In 1993, the WFP and MoA 
produced a set of guide line known as the Local Level 
Participatory Planning Approach (LLPPA). With WFP 
support, the LLPPA was tested in various agro climatic 
and socioeconomic conditions before being scaled up in 
1994/95 through large sale training of trainers and grass 
roots level development agents (DAs) in over 60 districts 
(Woredas). This approach changed the whole picture of 
soil and water conservation in the country where quality, 
sustainability, livelihood and environmental impacts of 
measures were more highly valued than fulfilling quotas. 
Towards the end of the 1990s, the concept of 
“sustainable livelihood” began to emerge, with a focus 
placed on better understanding of household dynamics, 
livelihood sources and coping strategies used within the 
rural community (Gete, 2006).  

This background paved the way, in 2002, for the fourth 
phase of the WFP Food-for-Work based environmental 
rehabilitation program, under the name MERET 
(Managing Environmental Resources to Enable 
Transition to More Sustainable Livelihoods) that 
strengthened the people centered focus on participatory 
natural resources management and income generation 
(Barry et al., 2005). Within the MERET design, special 
effort was exerted on enhancing the capacity of rural 
communities to organize them to plan, mange and 
implement broad based, community wide activities. In 
comparison to previous land rehabilitation initiatives 
strong emphasis was placed on household income 
generating activities. The focus on household and 
community  asset  building  proved  to  be  an  important  
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stage in the evolution of the project itself and the thinking 
behind integrated watershed management (Gete, 2006). 
In 2005, the Productive Safety Net Programs (PSNP) 
was launched across 262 “chronically food insecure” 
Woredas (districts) in the rural areas of the regional 
states of Amhara; Oromia; Southern Nations, 
Nationalities and Peoples; and Tigray to builds 
community-level assets through the rehabilitation of 
natural resources, and through soil and water 
conservation. The soil and water conservation activities 
practiced under Ethiopia’s PSNP over the past seven 
years are implemented in an integrated manner, following 
the watershed approach (Chisholm and Tassew, 2012). 
 
 
DRIVERS OF WATERSHED MANAGEMENT 
APPROACH 
 
According to Darghouth et al. (2008), the key 
characteristics of a watershed that drive management 
approaches are the need for integrated land and water 
management, the causal link between upstream land and 
water use and downstream impacts, the typical nexus in 
upland areas between resource depletion and poverty, 
and the multiplicity of stakeholders. From the description, 
four important characteristics drive management 
approaches: 
 
The need for integrated land and water management: 
Land use, vegetative cover, soils, and water interact 
throughout the watershed, so that management 
approaches must consistently address them together. 
Therefore, typically, watershed management programs 
adopt integrated resource management approaches. 
 
The causal link between upstream land and water use 
and downstream impacts: Upstream land and water 
management inevitably has impacts on the downstream 
environment, not only on the quantity and quality of water 
flows and on the operation of downstream assets, such 
as reservoirs and irrigation schemes, but also on other 
“environmental services,” such as water quality, 
biodiversity, carbon sequestration, natural disaster 
vulnerability reduction, amenity values and, under some 
circumstances and at some scales, reduced localized 
flash flooding. Because of the direction of these effects—
from upstream to downstream—watershed management 
programs are typically oriented toward problem solving 
in upland areas. 
 
The multiplicity of stakeholders: Watersheds provide 
many important services to an extensive range of 
stakeholders. Many people use upper and lower reaches 
for multiple purposes, and a plethora of public and private 
agencies are typically involved: organizations dealing 
with agriculture, animal husbandry, forestry, water, 
irrigation,   rural  development,  physical  planning,  land  
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tenure; local governments; community institutions, NGOs, 
and so forth. This institutional density creates a 
management challenge and requires watershed 
management approaches to create broad and inclusive 
institutional platforms.  
 
The resource depletion and poverty nexus: Upland 
areas are typically more fragile and less productive 
environments where natural resource management and 
rural poverty are commonly linked. With frequently 
extensive land use practices and a more fragile resource 
base, uplands are vulnerable to overexploitation and 
depletion of natural resources (water, vegetation, forests, 
and soils). With land degradation, agricultural productivity 
declines, often aggravating the poverty problem. Thus, 
watershed management programs generally have to 
focus on the farming systems of the poor in upland areas 
in order to achieve poverty reduction and conservation 
objectives simultaneously. 
 
 
PRINCIPLES OF WATERSHED MANAGEMENT 
 
The principles involved in watershed management are 
summarized below (Seleshi et al., 2009): 
 
Carry out careful field survey: Before any work is done, 
the conservation field men should go out into the field 
and carefully note the exact lay of the land, the quality of 
the soil, the degree of erosion damage, and the prevailing 
erosion hazards on every hectare of every field, wood lot, 
pasture and idle area of every farm and ranch. 
 
Prepare defined documents for watershed 
management plans and watershed analysis: 
Watershed management is a treatment of all natural 
resources in a watershed. A watershed management 
plan is a plan for land improvement, rehabilitation of 
eroded land and human considerations. In the watershed 
analysis an inventory of all natural resources should be 
carried out, including a socio-economic bench mark 
survey, a soil survey, a land use survey, a land capability 
survey, a vegetation survey, a soil erosion survey and 
hydrometeorlogical data must be taken.  
 
Stress the issue of environmental protection in water 
resource development: The following actions should be 
taken as part of environmental policy and impact 
assessment: 
 
i. Carry out environmental impact assessment   
ii. Maximize positive environmental impacts and minimize 
the adverse ones  
iii. Ensure amelioration measures to reduce 
environmental problems   
iv. Control water-borne diseases (such as bilharzias, 
malaria)   and    their   vectors   in   irrigated  and  rain-fed  

 
 
 
 
agriculture. 
 
Promote integrated water resource development: The 
‘integrated water resource development’ incorporates the 
issue of environment impact assessment, and social, 
economic and political aspects of an area. In integrated 
water resource development, the following activities 
should be carried out: 
 
i. Evaluate water supply available to the area and 
describe the places, quantity, quality and  
characteristics of its occurrence. 
ii. Estimate the water requirements, both present and 
future.  
iii. Estimate potentials of water resource, both present 
and future.  
iv. Identify watersheds of water surplus and deficiency.   
v. Search possibilities of diverting water from water 
surplus to water deficient watershed.   
vi. Propose the best future direction of water resource 
development. 
 
 
THE CONTRIBUTION OF WATERSHED 
MANAGEMENT FOR REVERSING LAND 
DEGRADATION IN ETHIOPIA 
 
General overview  
 
Based on the assessment of AgWater Solutions 
researchers (AgWater Solutions, 2012) on six 
watersheds, two each in Tigray, Amhara and Oromia, 
various land rehabilitation and conservation measures 
are being employed in the watersheds (soil and water 
conservation structures, reforestation, gully treatment, 
area enclosures) along with water harvesting, rural water 
supply, and income diversification. Consequently, 
positive impacts were achieved (Table 1). 

The immediate outcomes of watershed management 
interventions in Tigray region include rehabilitation of 
natural resources, including recharge of the groundwater 
table; reforestation of upper catchments; reduction in soil 
erosion and associated downstream siltation; and 
regeneration of plant resources. These outcomes in turn 
contribute to increased agricultural output, diversification 
of food and income sources, reduced migration and 
improved biodiversity. The resultant development impacts 
include increased food and nutrition security, improved 
status for women, reductions in poverty and an improved 
natural environment (Chisholm and Tassew, 2012). A 
recent impact assessment also showed the PSNP public 
works in Tigray region: reduced sediment in streams by 
40-53% in areas closed to grazing and cultivation; 
increased woody biomass and forage production three to 
four-fold; increased water availability and quality; 
increased ground water recharge and improved down-
stream base  flow  of  streams;  lessened  damage  from  
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Table 1. Positive impacts of watershed management 
 

Watershed 
% reduction 
in soil loss 

Increased 

Production area 
(%) 

Crop production and 

productivity increment 

Improvement of 

Fodder availability (%) 

Abraha Atsbeha 80 20-50 3 fold 100 

Gereb Shilina 50 5 5-20% 80 

Becheti 60 5-20 2-5 fold 50 

Goha Cheri 75 5-20 20-50% 60 

Karaba 90 20-50 2 fold 95 

Bedesa Kela 35 5-20 5-20% 50 

 
 

 
 
Figure 1. Conceptual framework demonstrating implication of SWC measures in degraded land rehabilitation 

(Damene et al., 2012). 
 
 
 
 
seasonal floods; enhanced down-stream crop production 
through soil and water conservation interventions; 
increased stored carbon; increased biodiversity, and 
increased social cohesion by improving livelihoods 
(Tongul and Hobson, 2013). The above success of soil 
and water conservation measures for rehabilitating 

degraded land following watershed management approach 
in Ethiopia can be illustrated as indicated in Figure 1. 

Studies indicated that the improvement in watershed 
management benefits to local households and farmers, 
the local community, and the society at large (Lakew et 
al., 2005) (Figure 1).   
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Table 2: Benefits of watershed management.  
 

Benefits to households Benefits to local  

community 

Benefits to the society at  

large 

i. Improved water availability and fertility 
levels for crop production and 
diversification. 

ii. Improved soil quality and better drainage. 

iii. Increased access to biomass for 
multipurpose use (firewood, fodder, fruits, 
construction, and others) and higher profits. 

iv. Increased resilience to shocks and 
improved livelihoods. 

v. Increased participation in income 
generation activities. 

i. Lower land development costs. 

ii. Reduced erosion, deforestation, flooding 
and waterlogging.  

iii. Increased overall agricultural productivity 
and access to markets and basic services. 

iv. Improved livelihood options, including for 
the poorest households. 

v. A more dependable, clean water supply 
for domestic and industrial use – recharge of 
aquifers. 

i. Better conservation of natural 
resources and biodiversity. 

ii. Less danger from floods to 
downstream farmlands. 

iii. Reduced sedimentation of  costly 
irrigation projects  and protection of 
major  infrastructure (e.g. roads)  

iv. Increased water supply and 
improved health. 

v. Reduced occurrence of drought and 
increased stability of production 
systems. 

 
 
 
Achievements through MERET project 
 
MERET was started in the 1980s to improve the ability of 
food insecure households through land rehabilitation, 
proper natural resources management, productivity 
enhancement, asset creation and diversification of 
livelihoods (Betru, 2013). Over time, MERET evolved to 
incorporate a participatory planning approach, which in 
turn evolved into the current community-based watershed 
management approach (EEA, 2012). MERET Operates in 
5 Regions and one administrative council, in 72 woredas: 
Tigray (17), Amhara (23), Oromia (16), SNNP (12), 
Somali (3) and Diredewa (1) in 500-600 sub-watersheds. 
Due to the project many degraded lands, which were 
barren, devoid of any vegetation, rocky and gullied lands 
were converted into productive lands and green 
environment. In addition, increased of soil depth, 
reduction of soil loss and enhancement of ground water 
recharge and base flow were also achieved (Betru, 
2013). 
 
 
Pilot case studies  
 
Enabered watershed, Tigray region, Northern 
Ethiopia 
 
Integrated watershed management interventions in 
Enabered watershed, northern Ethiopia, have resulted in 
marked improvements in land rehabilitation. An increase 
in vegetation cover and surface roughness due to the 
introduction of integrated watershed management 
interventions has led to a significant decrease of runoff by 
27 %, from 7.92 M m

3
 in 2004 (before watershed 

management) to 5.75 M m
3
 in 2009 (after watershed 

management). Consequently, average sheet and rill soil 
loss from all land use classes decreased by 89 %, from 
117 t ha

-1
y

-1
 in 2004 to 12.48 t ha

-1
y

-1
 in 2009, due to the 

marked decrease in soil  loss  across  the  different  land  

uses. Effective implementation of a participatory 
watershed management approach that was sensitive to 
the local situation was key in this success (Nigussie et 
al., 2012). 
 
 
Medego watershed, Tigray region, Northern Ethiopia 
 
Various types of physical and biological SWC measures 
have been undertaken in the watershed with full 
participation of the communities since the 1980s. As a 
result, gullies started to stabilize, irrigation and other 
water supplies increased many folds, increased the 
survival rate of seedling, and the vegetation composition 
and coverage density improved by more than 30%. For 
example, the survival rate of seedlings planted in the 
community and private plantations during 1993-1999 was 
about 53% and 68% respectively, whereas in 2005 it 
increased to about 88% and 89% respectively. The 35% 
increase in survival rate for community plantations and 
21% for private plantations was due to the 
implementation of SWC (Kirubel and Gebreyesus, 2011).  
 
 
Lenche Dima watershed, Amhara region, Northern 
Ethiopia  
 
The Lenche Dima watershed is a typical example where 
the devastating effect of gulley erosion could be 
illustrated. The watershed has a total area of 1500 ha of 
which cultivated land covers 900 ha. It is estimated that 
there is about 20 km of gulley network within the 
cultivated land. Reclaiming these gullies has been taken 
as a major challenge for the watershed communities. To 
reverse the problem, gullies were selected for rehabilita-
tion with a total gully length of above 6 km and extensive 
physical and biological conservation works have been 
carried out through food for work as well as free 
community labor mobilization. The physical  conservation 



 
 
 
 
works include; loose stone check dam, gabion check 
dam, and sand bag check dam, including gully head 
treatment, and planting of multipurpose trees and shrubs 
seedlings at bottom and sides of gully. As the result of 
the intervention from 2003-2007, the reclaimed gullies 
become forage, fuel and construction wood source and 
reduce the ever-increasing productive land shortage in 
the watersheds (AMAREW Final Report, 2007). 
 
 
CONCLUSION  
 
The concept of watershed management in Ethiopia was 
first implemented in 1980s. However, in 1980s, the 
program was failed due to its top-down approach and 
unmanageable watersheds (too large to monitor and 
manage). From the lessons learned, the approach used 
minimum planning unit in sub watersheds in 1994/95. 
The concept of “sustainable livelihood” and people 
centered focus on participatory natural resources 
management and income generation was also 
incorporated towards the end of 1990s and 2002 
respectively. Some of the success of watershed 
management was reduced run off, soil erosion and 
associated downstream siltation, increased vegetation 
cover and surface roughness, increased soil depth, 
increased recharge of groundwater table, increased 
production area and green environment, increased crop 
production and productivity and improvement in fodder 
availability. These imply that watershed management 
contributes for reversing land degradation in Ethiopia.  
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