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SUMMARY  

 

This is a summary report on the biophysical an d socio -economic analysis of 

seven Kebeles  for  landscape management plan  (LSMP) development  in Halaba 

Special Woreda. The LSMP  is intended to improve smallholder livelihood through 

reduction of soil degradation and better management of natural resources. In 

order to minimize and if possible prevent natural resources particularly soil 

degradation , a system should be designed based on natural resources loss 

minimizat ion as part of sustainable green development policy agendum of the 

current government.  The purpose of the  field assessment held from October 

10/2016 to October 21, 2016  was to get first hand information about the 

biophysical, socioeconomic and watershed management practices employed in 

the Dijo and Bilate watershed of Sankura and Halaba Special Woredas .  In this 

systematic field investigation, 7 Kebeles  namely Kulfo, Hantezo, Besheno, Bendo 

Cheloksa , Sinbita, Qulubi, and Weteta Kebeles  of Halaba Special Woreda  were 

investigated. Serious soil degradation and flooding problems were observed in 

the study Kebeles . Gully intensity per Kebele  is quite high indicating that the 

area is under huge influence of erosion. Deforestation, high population density, 

tilla ge erosion and bad management of soil and water conservation structures 

are among the major causes of erosion. Considering the current situation of the 

study area , the study assignment employed a range of tools to gather and analyze 

data from both primary and secondary sources. The data collection methods 
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include; document review and secondary data collection, focus group discussion, 

key informant interview, systematic field visit , transect walk, mind mapping , 

observation, and direct measurement . 
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1.  INTRODU CTION  

 

Soil degradation is one of the major problems confronting agriculture in Ethiopia. 

It is a major threat to the soil resource, soil fertility, land productivity, and, lastly 

to food and fibber production. Although the problem is as old as settled agriculture, 

its extent and impact on human welfare and global environment are more now than 

ever before. A continuation of high soil erosion will eventually  lead to a loss in crop 

production even though fertilizers and other inputs often result in increased yield 

in the short term. These problems are referred to as on -site effects of erosion. Soil 

erosion also leads to environmental pollution. Further downstr eam, erosion leads 

to flooding, sedimentation of water reservoirs and poor water quality. A decrease in 

soil quality invariably leads to a decrease in water quality. These are off -site effects 

of erosion.  

In Sankura Woreda and Halaba Special Woreda, exten sive areas of agricultural 

lands are eroded every year and most of these lands (cultivated and grazing) are 

changed in to gullies. Gully erosion is geographically a widespread problem and is 

the worst stage of soil erosion (Figure 1).   
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Figure 1.Frequently observed gully forms in all Kebeles  
 

Gullies are particularly severe and widespread covering large tracts of areas. This 

form of soil erosion is more difficult and expensive to control than sheet and rill 

erosion. It is also more spectacular than the other forms of erosion. Contrary to 

sheet and rill erosion, the damage done to land by gully erosion in permanent and 
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take long time to reverse it. Gully erosion is the main cause of depreciation in 

arable/non arable land sizes and land productivity/value by lowering the water 

table and depleting the available water reserves. Infrastructures particularly road 

networks in both Woredas are also undermined by rapidly advancing gully.  

Equivalent to direct tillage erosion, in all Kebeles , poorly designed artificial 

waterways, poorly managed footpaths a nd cattle trafficking lines have been 

transformed to sever gully areas. Land degradation due to soil erosion, particularly 

gully erosion by water, is the main threat in the seven Kebeles  of Halaba Special 

Woreda.  

 

 

 



Page 9 of 167                          
 

 

±

0 1,500 3,000 4,500 6,000750
Meters

Gully in Hantezo  



Page 10 of 167                          
 

 

Figure 2. Intensity of major gullies in each Kebeles  

This is manifested by the presence of a lot of gully affected area in all parts of 

project Kebeles . Fertile farming / cropping fields, grazing fields, foot slopes of 

degraded hil lsides, foot trails and cattle trafficking lines have been significantly 

affected by gully erosion. Besides, side drains of tarmac and gravel roads, access 

and internal access roads, downstream areas from bridges, culverts and fords have 

also been seriousl y affected.  

Obviously, watershed degradation results deterioration of the natural resources 

such as soils, water and vegetation, and in turn leads to decline of land 

productivity. Apart from decline of productivity, it also results adverse 

environmental impacts on low er-laying lands, water development schemes and 

command areas due to imposing sedimentation and flooding at the downstream 

outlet of watershed system. Siltation of water harvesting structures, flood 
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controlling structures, and agricultural fields are freque nt observed at the 

downstream Kebeles  of Weteta, Sinbita and Bendo Cheloksa  Kebeles .  

Traditional agricultural practices, deforestation, population pressure and 

expansion of cultivation into marginal lands, steep topography, seasonal abundant 

rainfall patt ern and fragile nature of the soils largely facilitated the soil degradation 

process. High population of livestock coupled with existing free summer grazing 

system is the other aggravating factor for land degradation. These situations are 

observed  evidentl y in all Kebeles  surveyed.  

2.  OBJECTIVES  AND SCOPE OF THE LMP    

The general objective of this study is to investigate bio -physical, socio -economic, 

and institutional potentials and constraints of seven Kebeles  in Halaba special 

woreda, develop a landscape man agement plan and put recommendations on 

conservation and rehabilitation of the natural resources to control soil erosion in 

these Kebeles  and thereby to minimize sediment and flooding impacts on Sinbita, 

Bendo Cheloksa  and Weteta community.    

2.1. Specific objectives  

 

The specific objectives of the current study are to:   

× Assess bio -physical and socio -economic features of Kulfo, Hantezo, 

Besheno, Weteta, Sinbita, Bendo Cheloksa , and Quilibi Kebeles  of Halaba 

Special Woreda,  

× Assess and analyse the status of soil erosion and land degradation and 

flooding problems of these Kebeles   
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× Carryout land capability classification to identify the soil and water 

conservation(SWC) requirement classes to decide on required SWC 

measures  

× Evaluate past and present e xperiences of the community on SWC activities  

× Assess institutional capacity, and policy issue related to natural resources  
 

       Management  
× Undertake problem analysis and propose appropriate watershed 

management measures.  

2.2.  Scope of the land manage ment plan  

 

This study involved both spatial and thematic scopes. The spatial scope of the 

study and planning task included Worabe Sinbita, Menzo, Menzo Feten, Feten, 

Weteta, Bercho, and Bercho Kulfo Kebeles of Sankura Woreda and their 

immediate environs.  

Thematic scope of the study included the following issues in detail. Detail 

analysis of the Kebele 's natural characteristics/setting (altitude, topographic 

configuration including slope, land cover, soil & rock, vegetation cover, gully , 

drainage etc.), de velopment potential and constraints, identification of land 

degradation issues, socio -economic profile; and preparation of feasible landscape 

development plan and designing of full -fledged biophysical interventions as well 

as implementation strategies.  
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3.  APPROACHES AND METHODOLOGY  

3.1.  Approaches  

In this kind of specified study, it is important to apply the most widely used and 

contemporary planning approaches such as participatory, integrated and 

sustainable planning approaches. All stakeholders have been participated and 

contributed their parts in the plan making process of this plan. The participation 

of all concerned stakeholders would help to facilitate the implementation of all 

development proposals.  Integrated development approach is a must as the 

development plan preparation involves multi -dimensional issues by its nature.  

Therefore, special emphasis has been given to make sure that different issues 

and spatial units are integrated to each other so as to bring about 

comprehensive, holistic and mutua lly re -enforced development outcomes.  

Sustainability approach is important in the landscape development plan for the 

purpose of viewing development projects from nature friendly, public acceptance 

and feasibility stand points. Therefore, due emphasis/consi deration have been 

given in planning and designing of the LMP for the ecological stability of Dijo and 

Bilate watershed of Sankura Woreda to enhance the agricultural potential of the 

Kebeles with special care in maintaining the natural elements of their 

ecosystem and its surroundings.  

3.2. The Study Area  

The seven Kebeles are found in Sankura Wereda of Silty zone, SNNPR state in 

Ethiopia, Easting between 407,000 m to 418,000 and Northing of 832,000 to 

839,000 m . They are located approximately 97 kms from Hawassa City, the 

capital of SNNPR in the North East direction. The total area of the seven Kebeles 

are about 5165 hectares of which nearly 5% is affected by gullies.  
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Figure 3. The study area in SNNPR State  
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Even though, no detailed soil surveys have been carried out in the area, the wide 

diversity in climate, topography and vegetation cover in the study area has given 

rise to marked variations in soils, even within relatively small area.  

The soils of this area are highly sus ceptible to erosion with gradually declining 

productivity. Whereas the soils of flat slopes are grayish to dark with leaning to 

water -logging during rainy seasons, yet less susceptibility to erosion. Thus, 

management of the soils of the area is likely depe ndent on soil types, fertility, 

slope, workability, water holding capacity, and susceptibility to erosion.  



Page 16 of 167                          
 

 

Figure 4. The study area inside Halaba Special Woreda  
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3.3.  Methodology  

Understanding the assignment and goals intended to  be achieved; and then 

decide on coherent approaches, develop the methodology on how to carry out the 

assignments is the crucial step in the planning processes. This methodology in 

general shows how the current assignment has  been approached for the 

development plan preparation tasks practically from the very start to the making 

of desired and agreed outputs. It comprises the overall details of logical 

procedures followed by employing variety of methods for different components of 

the study to produce the expected outputs. The study involved both qualitative 

and quantitative data collection, analysis and presentations methods.  

Pre -data Collection  

After the client handed over the sites and all important data at hand, clear 

understanding was created between the two parties about the projects.  Hence, 

Kebele  wide Base Maps, geo -referenced raster and vector data, socio -economic 

and secondary data were acquired from the PIN office in Hawassa and Halaba. 

Having all the necessary information, the next steps were t o commence the 

actual tasks in the following procedures.      

Base Map Updating  

The seven Kebeles are found in SNNPR, in Silti Zone, Sankura Wereda, South of 

Addis Ababa. To update the base map, DEM analysis and  ground surveying was 

conducted and contours are generated. The exact location of man -made and 

natural features are also identified on the s ite that have been done during the 

base map development activity together with the community. Having an initial 

full -fledged base map, the next step were site observation and field survey.  

Data Collection Methods  

Primary Data Collection  

i.  Socioeconomic dat a:   Socioeconomic data were collected by DA's in each 

Kebele  using structured questioners in three major categories:  
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¶ Socioeconomic information of farmer resident households,  

¶ Information on domestic and farmland resources owned and  

¶ Information on land acquisition and housing conditions.  

The Socioeconomic data include: household structure (size, sex, religion), 

employment, income, etc.., and others. The coverage was adequate enough to 

generalize the socioeconomic characteristics of t he resident population in each 

Kebele .  

ii. Physical and Environmental Data collection:  

The physical and environmental data were collected based on the prepared base 

map of the project site which gives basic information on both man -made and 

natural elements on  the ground. Man -mad elements include the location and 

characteristics of farm lands, degraded areas, access roads, social and technical 

infrastructures, planted and natural vegetation etc. In general existing land use 

was identified on the base map. Natur al features that cover the location of 

endogenous trees, rocky areas, soil type, exposed areas/bare lands, 

environmental sensitive areas etc. were identified and mapped. The existing 

urban activities and land uses in the vicinity of the Kebele  were assesse d and 

mapped to integrate with the upcoming development of the Kebele .  

During physical data collection, field measurements, frequent observations, 

photographing and filming were involved. Consequently, the above collected 

physical information was updated in GIS database which ultimately led to the 

production of the development map.  

Secondary data  

Secondary data sources such as policy documents; regulations, proclamations, 

manuals, cultural elements, and other relevant literatures on Landscape 

development have been reviewed, valid lessons were drawn and considered in 

the preparation of the plan.  
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3.4.  Data Analysis and Presentation  

To analyse and present the socio -economic and physical data, various tools were 

utilized. The socio -economic data were encoded and analysed using spreadsheet 

tool and presented using tables, graphs and texts. The physical data were 

analysed using GIS and R emote sensing technologies and presented using maps, 

diagrams and drawings. All outputs of the components of the study were 

organized together for LMP development for each Kebele  and presented in the 

next section.   
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4.  RESULTS - SOCIO -ECONOMIC  AND BIOPHYSICAL SETUP  

4.1.  Major economic activities in the catchment  

In both Kebeles  the community led their life through diverse occupations. 

However, crop production and animal husbandry are the main stay of the 

community.  

4.1.1.  Agriculture  

Agriculture is the major livelihood strategy for the rural communities. In the area 

the activity is carried out in its mixed form mainly farming and livestock rearing 

at small scale level.  

Crop Production  

The communities in the rural part of these Kebeles  mainly depend on farming; 

cultivate crops that are rain fed for family consumption and if surplus for market 

in order to generate income for the household. The area is characterized by 

Maize -Pepper based farming system integrated with animal husbandry. The 

activity is c arried out through traditional ways using animals and intensive 

family labor on fragmented plot of land. Major crops grown in the area includes 

maize, pepper, sorghum , Wheat, Chat, Coffee, Teff, Haricot Bean, and Home 

Gardening (Vegetables) also very comm on in low land areas of Besheno and 

Hantezo Kebeles .  

According to community level focus group discussion with participants and with 

some key informants, in addition with soil degradation; the level of production 

of these crops is low because of limitation in application of modern agricultural 

technologies as recommended by professionals. In order to increase their 

product, only about 6 7.23% of respondents have been using inorganic fertilizer. 

Some of the respondents (11%) reported as they have been using organic 
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fertilizers to improve soil fertility. An average of 79.3% of the participants in all 

Kebeles  used herbicides to control vario us diseases and pests from their crops.  

The current trend showed that unless it is controlled by effective SWC activities, 

there is possibility of farmers loosing much of their arable land in short time.  
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Figure 5. Gully initiation after one season of rainfall, upstream of Bercho Kulfo 

Kebele  
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Agro-forestry is an  important farming systems to reduce soil erosion f rom steep 

slopes and is one of the missing farming system  (about two thirds of the fields 

visited during th e transect walk lack this system) on arable lands  in the majority 

of farmers resides in the Kebeles  surveyed . This system should be introduced 

and scaled up in most agricultural fields  where there is scant vegetation cover to 

reduce rate of soil erosion by  rain water and wind  during off seasons .  

Source of Water for Crop Production  

Rainfall; directly or through surface water harvesting structures are the only 

source of water for crop production in all Kebeles  visited ( rain (95.2%), 

ground/surface water (2. 1%), water harvesting (2 .7%). With appropriate 

drainage and water harvesting mechanisms, there is a huge potential of land 

suitable for agriculture in the flood plains of Sinbita and Bendo Cheloksa , where 

the slope is less than 4%.  
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Figure 6. Slope distribution of each Kebeles  

405,760.12124

405,760.12124

407,760.12124

407,760.12124

409,760.12124

409,760.12124

411,760.12124

411,760.12124

413,760.12124

413,760.12124

415,760.12124

415,760.12124

417,760.12124

417,760.12124

419,760.12124

419,760.12124

421,760.12124

421,760.12124

423,760.12124

423,760.12124

425,760.12124

425,760.12124

427,760.12124

427,760.12124

8
1

4
,9

3
1

.4
6

8
8

3
5

8
1

5
,9

3
1

.4
6

8
8

3
5

8
1

6
,9

3
1

.4
6

8
8

3
5

8
1

7
,9

3
1

.4
6

8
8

3
5

8
1

8
,9

3
1

.4
6

8
8

3
5

8
1

9
,9

3
1

.4
6

8
8

3
5

8
2

0
,9

3
1

.4
6

8
8

3
5

8
2

1
,9

3
1

.4
6

8
8

3
5

8
2

2
,9

3
1

.4
6

8
8

3
5

8
2

3
,9

3
1

.4
6

8
8

3
5

8
2

4
,9

3
1

.4
6

8
8

3
5

8
2

5
,9

3
1

.4
6

8
8

3
5

8
2

6
,9

3
1

.4
6

8
8

3
5

8
2

7
,9

3
1

.4
6

8
8

3
5

8
2

8
,9

3
1

.4
6

8
8

3
5

8
2

9
,9

3
1

.4
6

8
8

3
5

8
3

0
,9

3
1

.4
6

8
8

3
5

8
3

1
,9

3
1

.4
6

8
8

3
5

8
3

2
,9

3
1

.4
6

8
8

3
5

8
3

3
,9

3
1

.4
6

8
8

3
5

8
3

4
,9

3
1

.4
6

8
8

3
5

8
3

5
,9

3
1

.4
6

8
8

3
5

8
3

6
,9

3
1

.4
6

8
8

3
5

8
3

7
,9

3
1

.4
6

8
8

3
5

8
3

8
,9

3
1

.4
6

8
8

3
5

8
3

9
,9

3
1

.4
6

8
8

3
5

8
4

0
,9

3
1

.4
6

8
8

3
5

±

0 4,800 9,600 14,400 19,2002,400
Meters

Slope(%)

<VALUE>

0 - 1.41

1.41 - 3.11

3.11 - 5.48

5.48 - 9.56

9.56 - 18.90



Page 25 of 167                          
 

As shown above from the transect walk observation, r ain -fed agriculture is the 

dominant mode of c rop production in all Kebeles  though there are some 

irrigation activities both from the surface and ground water. However, very few 

(2.7%) of the community members has been using water harvesting technologies 

mainly for livestock drinking which has potential role to reduce  

4.1.2.  Land Tenure and Land Security  

Land is one of the most important production fa ctors for agricultural activities. 

So access to and control overland has great implication on livelihood and 

environmental security of certain community. For rural households, in 

developing countries like Ethiopia land and labor account for the largest sha re 

of agricultural inputs.   However, the quality and quantity of land available for 

households largely determine the amount of production obtained.  In relation to 

land tenure, the transect walk exercise showed that majority (8 8%) respondents 

in the seven  Kebeles   have been cultivating their permanent plot and about 5.7% 

of them cultivating farm plots obtained through lease/rent in/ from other 

farmers. But 6.2% of the respondents do not identify the land tenure type of their 

plots. During community level g roup discussion the research team identified that 

people either with ample farm land or people with shortage of labor give their 

land for other farmers who has adequate labor through lease/contract/. In 

addition to that share cropping is another mechanism to access farm land in the 

Kebeles  

 

When someone considers the issue of land tenure in Ethiopian context , farmers 

have the right to use their land indefinitely, but selling or mortgaging of land is 

forbidden by the constitution According to the constitution, land is the common 

property of Ethiopian Nation, Nationalities and Peoples (FDRE, 1995). But the 

resp onsibility of management of land and water resources is vested on public 

institutions at different levels starting from federal up to Kebele  levels. With 

regard to the land tenure and management status of forests, communal lands 
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and water bodies  in each of  the Kebeles  visited , there is clear gap. The situation 

is worst especially in relation to management of wetlands and swampy areas. 

According to KII and FGDs,  as well as transect walk survey; it was observed that 

some marginal  land which lacks private owne rship have been used for water 

harvesting structures construction regardless of their suitability.  

Regarding certification of land, majority (78.7%) of respondents have certificate 

and the remaining 21.3% do not have certificate. The certificate insures us e right 

for both husband and wife.  Among those respondents who has land certificate, 

majority of them reported that the certification promoted their sense of 

ownership for their plot of land. According to FGDs participants in the seven 

Kebeles , farmers kn ow their responsibilities when they exercise their use right. 

This implies the farmers are willing to invest their labor and time on the activities 

that are supposed to improve fertility of their plot of land.  

4.1.3.  Land Size and Soil Fertility  

78% of the respo ndents have plot of farm land size bigger than 1.5 hectares ; 

which is similar cause for major low land areas of Ethiopia.  About 17% of t he 

respondents have a range of 2 -3 ha of farm land, whereas 6.6% of the 

respondents have bigger than 3 hectare of land size mainly found in Sinbita and 

Bendo Cheloksa  Kebeles .  These land resources are under increasing stress due 

to patterns of tillage erosion, land mismanagement and plowing/resizing of 

terraces. D eforestation of vegetation cover for fire wood and sell ind uced 

significant pressure on a limited patches of communal forests mainly in Kulfo 

and Bendo Cheloksa  Kebeles .  
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Figure 7. Gang of women with their empty back donkeys cruising for 

deforestation in Bendo Cheloksa  Kebele  
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The continuous cultivation of a farm without fallowing and without effective SWC 

technologies resulted with fertility reduction and exacerbation of soil erosion 

(figure below)  on majority of the fields visited .  

 

 

 

 

 

 

 

Figure 8. Teff and wheat fields without proper soil conservation structure, 

Hantezo and Besheno Kebeles   

Due to moisture stress, majority of 8 8.3% of the participants of the FGD and KII 

are cultivating their plot of land one times per year. This was also  justified with 

the help of the seasonal calendar of the individual Kebeles .
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Table 1. Seasonal crop calendar of the seven Kebeles  (Maize, sorghum, millet, haricot bean, and wheat)  

    Sep Oct  Nov Dec Jan  Feb Mar  Apr  May  Jun  Jul  Aug 

    1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

 
Maize  
  
  
  

Land Preparation                                                                                                  

Sowing                                                                                                  

Cultivation                                                                                                  

Harvesting                                                                                                  

 

Sorghum  
  
  
  

Land Preparation                                                                                                  

Sowing                                                                                                  

Cultivation                                                                                                  

Harvesting                                                                                                  

 
Millet  
  
  
  

Land Preparation                                                                                                  

Sowing                                                                                                  

Cultivation                                                                                                  

Harvesting                                                                                                  

 
Haricot Bean  
  
  
  

Land Preparation                                                                                                  

Sowing                                                                                                  

Cultivation                                                                                                  

Harvesting                                                                                                  

 
Wheat  
  
  
  

Land Preparation                                                                                                  

Sowing                                                                                                  

Cultivation                                                                                                  

Harvesting                                                                                                  
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Table 2.  Seasonal crop calendar of the seven Kebeles (Barley, Teff and Pepper  

    Sep Oct  Nov Dec Jan  Feb Mar  Apr  May  Jun  Jul  Aug 

    1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

 
Barley  
  
  
  

Land Preparation                                                                                                  

Sowing                                                                                                  

Cultivation                                                                                                  

Harvesting                                                                                                  

 

Teff 
  
  
  

Land Preparation                                                                                                  

Sowing                                                                                                  

Cultivation                                                                                                  

Harvesting                                                                                                  

 
Pepper 
  
  
  

Land Preparation                                                                                                  

Sowing                                                                                                  

Cultivation                                                                                                  

Harvesting                                                                                                  
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In relation to this 38.1% of the respondents reported as the fertility of their farm 

land is reduced year after year. Soil erosion by water, and bur ning /foraging  of 

crop residues, cultivating frequently a plot without fallowing, limited adoption of 

SWC technologies were some of the causes for fertility decline identified by FGD 

participants at Kebele  level.  

4.1.4.  Perception regarding Causes of Soil Erosion  and its Impact  

Concerning their perception about a dverse impact of soil erosion, 88. 6% of the 

respondents perceive soil erosion as major cause for soil degradation in the ir  

respective Kebeles  and majority of them also understand that improper soil and 

wat er management practice of their farm has been contributed fo r the present 

threat of their cultivated land. Tillage erosion is the dominant cause for erosion 

in the watershed followed by deforestation , erosion susceptibility of the soil, 

steepness  of the sl ope, over cultivation and over /uncontrolled  grazing 

respectively. These situations are in one or other related with high population 

pressure which leads to continuous cultivation without fallowing, cultivation of 

steep slopes and marginal lands, encroachme nt to forest reserves to expand farm 

plots. So, high population and limited awareness of the community can be 

termed as the proximate cause that leads to fragmentatio n of farm lands in the 

Kebeles  and exerted high pressure over natural resource base. There fore, 

strengthening awareness creation mechanisms through various strategies such 

as training, cultural institutions, local radios, is mandatory to balance 

population size with that of res ource base. Thus, land is over utilized and eroded 

and its productiv e capability is diminished. The problems of population increase 

on the one hand and the limited availability of arable land coup led with severe 

soil depletion makes intensification of agricultural production while maintaining 

the resource base imperative.  
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During Group Discussion, Farmers cited soil erosion as the ir  major problem that 

caused the declining crop productivity in the area. This in turn is caused by 

intensive cultivation of land without fallowing and removal of the vegetation cover 

of the land. I n response to the problem of soil degradation, farmers practiced 

both traditional/ local and introduced measures. However, the poor design of 

these structures was mentioned as a main reason for the failure of the structures  

in five Kebeles . Installing structures on flat lands, narrow spacing bunds  

induced difficulty in oxen plowing and the effect of structures in making part of 

the already degraded cultivable land out of cultivation were among the problems 

mentioned.  

4.1.5.  Animal Husbandry  

Livestock is an important component of the farming system in the study area. A 

vast majority of the sample households included in this survey own animals of 

different kinds. 88.9% Cattle, 84% sheep and goats, 73% chicken are common 

domestic animals owned b y households. Goat, sheep and chicken are sold and 

serve the purpose of immediate cash generation at times of cash shortage. The 

size of livestock owned indicates the wealth status of the household. Animal 

production is a deep rooted cultural practice for community in the surveyed 

Kebeles . The community exercise integrated form of agriculture by which 

animals are source of protein for the family and organic fertilizer for crop 

production, where as crop residues also used as feed for the animals.  
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Figure  9. A flock of cattle rushing towards water harvesting structure for 

watering, Bendo Cheloksa  Kebele  

Majority of the respondent rear local breed of cattle, goat and chicken which need 

due consideration in reducing free and over gra zing  during the off seasons  in the 

watershed , which is one of the causes for soil erosion.  In the transect walk 

exercise, it was observed that, on average three cattle were tied grazing around 

the home garden. However, the livestock population  in these Kebeles  is large for 

a various reasons. Traditionally, the number of animals, mainly cattle, 

determines farmerõs social status in the form of wealth rank. This social value 

motivated farmers to keep as many cattle as possible. Furthermore, the 

increased huma n population has lead to an increase in animal population. This 

has resulted in overgrazing in the watershed. Regarding the feed source, 8.6% 

use crop residue, 11.5% uses grazing land and 0.2% uses developed/treated/ 

forage. Whereas 48% of the respondents use crop residue and free grazing on 

their pasture lands in the area. During the off seasons, scavenging of farm lands 

in and around the neighboring Kebeles  are the traditional ways of animal 

husbandry.     
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4.2. Results -Physical setup of the seven Kebeles  

4.2.1.  Dijo Sub -Watershed and the Kebeles  

The seven Kebeles  in Halaba Special Woreda and the other seven Kebeles  in 

Sankura Woreda of Silty Zone lies between 7 012õ-7036õN latitude and 38006õ ð 

38 030õE longitude. Majority of the Kebeles  drain towards Dejo River during the 

rain event.  

 

 

Figure 10 . Seven Kebeles  from Halaba and seven Kebeles  from Sankura in D ijo 
sub -watershed  

  

Bendo C heloks aQulib i

S inb ita

Bes heno

Hantezo

W eteta

Kul fo

Menzo

Borche

W eteta
Feten

Menzo F etan

Borcho Kuluf o

10 0 10 20 Kilometers

Dejo sub watershed
Project Kebeles in Sankura
Project Kebeles in Halaba
Network of Gullys

N

EW

S

Project Kebeles in Dejo Sub-watershed



Page 35 of 167                          
 

4.2.2.   Soil  

The soil of the area varies in texture over a wide range from sandy loam through 

loam in the upper 2 0 ð 105 cm depth. The P H is slightly acidic to neutral and 

none saline. Visual observation depicted that much of the communal lands are 

poor in their organic matter  content.  Figure 12 to 18 below presents the soil map 

of the area . 

 

Figure 11 .Soil Map of Bendo Cheloksa Kebele  
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Figure 12 . Soil Map of Sinbita Kebele  
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Figure 13 . Soil Map of Weteta Kebele  
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Figure 14 . Soil Map of Besheno Kebele  
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Figure 15 . Soil Map of Qulubi Kebele  
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Figure 16 . Soil Map of Kulufo Kebele  
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Figure 17 .Soil Map of Hantezo Kebele  
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4.2.3. Rainfall  

From 18 years of metrology data available for the area, the mean annual and 

effective rainfall is 970 and 811.7 mm respectively. This rainfall is inadequate to 

sustain crop basically because of the uneven distribution over the area and the 

higher consumpti ve use requirements (1378.9 mm per year). The minimum 

rainfall occurs in the months of October, November, December, and January and 

the maximum occurs during the months of April, May & August.  

Table 3. Evapotranspiration  and rainfall data for the study area  

 

 

4.2.4.  Temperature  

The mean monthly temperature varies between 18 oC and 20 oC occurring in the 

months of Dec ember and February respectively . 
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Table 4. Climate data for the study areas  

 

 

4.2.5.  Relative humidity  

The relative humidity of the area is relatively constant. The minimum relative 

humidity occurs from December to March & the maximum occurs from June to 

September. The mean annual relative humidity is about 75% ., which is suitable 

for crop production in general.  

4.2.6.  Potential Evapotranspiration   

The mean annual evapotranspiration is about 1379  mm. The mean monthly 

evapotranspiration is low during the months July, August, and September & 

high during the months of January, February, March and April (Co -SAERSAR, 

2002).  

4.2.7.  Wind  

The mean daily wind velocity varies between 35km/day to 95km/day. Higher 

values are observed between November and June.  
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4.2.8.   Vegetation  

The crops grown on the area are maize, sorghum, millet (Eleusine coracana) , teff 

(Eragrostis tef),  beans, pepper & wheat. Maize is dominant crop followed by 

pepper and perennials. Live stock production is the source of income and protein 

for the farmers. A  substantial proportion of the total area is occupied by grazing 

and fodder production. The average private grazing land size in Bendo Cheloksa  

is twice as big as the size observed in another Kebeles . The next bigger private 

grazing land size is observed i n Sinbita Kebele , indicating that the livestock 

population in the two Kebeles  are bigger than the others. Therefore, forage 

cultivation such as a lfa - alfa  and Sesbania -sesban  in this two Kebeles  can 

minimize overgrazing and its impact on soil degradation. Figure 19 to 25 below 

presents the vegetation cover of the area during the rainy season of 2015 

(extracted from Landsat satellite image).  
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Figure 18 . Vegetation cover o f Sinbita Kebele.  
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Figure 19 . Vegetation cover of Bendo Cheloksa  Kebele   
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Figure 20 . Vegetation cover of Besheno Kebele   
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Figure 21 . Vegetation cover of Weteta Kebele   
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Figure 22 . Vegetation cover of Kulfo Kebele   
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Figure 23 . Vegetation cover of Hantezo  Kebele   
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Figure 24 . Vegetation cover of Qulubi Kebele   
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4.2.9.   Agroecology  

All the Kebeles  are lying in the dry Weyna -Dega to Dega agro-ecology zone where 

their elevation ranges between 1790 to 2150 meters above sea level (masl).

 

 

Figure 25 . Elevation of each Kebeles  
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4.2.10.  Soil erosion  

The soil in the area is very susceptible to any form of erosion. Upstream of All 

Kebeles  except Hantezo, the soil is highly degraded that demands an immediate 

attention through biological interventions mainly area closure and afforestaion. 

The existing indigenous trees based community afforestaion programs needs to 

be strengthened. In these a reas, with small intervention, it is possible to 

regenerate the biomass and protect downstream areas.  The table below 

summarized the average land sized that demanded strategic attention to hamper 

the current vast level of erosion with biophysical soil con servation structures.  

Table 5. Area of each Kebele , degraded land and areas affected by flooding  

 Kebeles  Area (h a) Degraded Land that 

demand strategic 

intervention (ha)  

Flood plain that 

demand drainage (ha)  

Besheno  2592  388.80   

Hantezo  1933.47  464.03   

Bando Cheloksa  5302.26  636.27  1219.5 2 

Kulbi  1818.45  109.11  345.5 1 

Kulfo  823.77  271.84   

Sinbita  2124.63  31.87  977.32  

Weteta  1227.15  245.43   

 

Most agricultural lands are located at the middle reach of each Kebeles . These 

are the areas frequently affected by tillage erosion. In consultation with the 

community, all structural and non -structural interventions are recommended 

for these areas.  
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Figure 26 . Typical tillage erosion at the middle reaches of Besheno Kebele  
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Downstream of all Kebeles , the soil is highly degraded and progressive 

development of the gullyõs are claiming more land in the respective Kebeles . 

Moisture stress during the dry season is one of the trends observed in these 

areas. Proper connection of artificial water ways and management of the natural 

water ways are some of the off farm interventions suggested on these spots 

together with on farm SWC structures. Accelerated gully developme nt at 

downstream of Qulibi and Weteta Kebeles  needs an immediate attention. About 

6 hectares of land in Weteta and an equivalent amount on the other side of the 

boundary on Qulibi Kebele  shall be intervened with biological interventions      

mainly area cl osure coupled with tree plantation and other structural measures 

to stabilize gullies.  

4.2.11.  Slope and Terrain  

Majority of the topography is made from flat and moderate flat land formations. 

The gradient of the area ranges between zero to 18.9% indicati ng the vast area 

in Sinbita and Bendo Cheloksa  affected by flooding and high lying areas in 

Besheno, Hantezo, Weteta, Qulubi and part of Bendo Cheloksa  contributing the 

sediment load.    
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Figure 27 . Topographic pattern of the seven Kebeles  
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Figure 28 .Contour map of Bendo Cheloksa  Kebele  
 

More than 40% of the terrain is flat in Bendo Cheloksa . Flood mitigation options 

mainly artificial water ways are requested by the community. Steep terrain, 

South East of the Kebele  drains towards Abyata Lake without causing major 

problem in the North.   
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Figure 29 . Contour  map of Besheno Kebele  

As the terrain depicted and justified during the transect walk that central part 

of Besheno Kebele  is mainly used for crop production. Deep soil layer and sparse 

settlement made the area suitable for rainfed agriculture.  

Indicators of gully erosion are frequent upstream of the Kebele  where it bordered 

with Kulfo Kebele . Gully head stabilization structures are required before it is 

too late. Between the Besheno town and the Kebeleõs border with Kulfo Kebele , 

the soil formation is deep  and suitable for seasonal agriculture. However, tillage 

erosion that can easily be addressed through awareness creation is degrading 

the area. On the contrary, North of the Kebele  until it bordered with Weteta 

Kebele  is highly degraded that demand gully s tabilization on both sides of the 

two Kebeles . 
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Figure 30 . Degraded land in Besheno  
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Figure 31 . Contour map of Hantezo Kebele  
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As the terrain depicted and justified during the transect walk, central part of 

Hantezo Kebele  is mainly used for crop production. Deep soil layer and sparse 

settlement made the area suitable for rainfed agriculture. Tillage erosion is 

frequent in the loca lity. The area below the farmers training center, North East  

of the Kebele  where it bordered with Qulibi Kebele  following the main road to the 

North and South direction, needs  immediate attention that sustain the area 

closure practice and further facilit ate indigenous tree plantation.  Integrated 

watershed management approach shall be practiced among the two Kebeles .   

 

 

Figure 32 . Contour map of Sinbita Kebele  

Majority of terrain in Sinbita is flat. Flooding during the rainy season is frequent. 

Properly designed water ways to drain the flood or water harvesting structures 
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to contain the flood and use during the prolonged dry season is required in the 

area. The K ebel is a potential for recession farming and livestock rearing.   

 

Figure 33 . Contour map of Qulbi Kebele  

South West of Qulibi Kebele  where it bordered with Weteta and Besheno is highly 

degraded. As the narrow contour spacing sho ws, the terrain in this area is rough 

and frequented with gullies.  Farmers are intruding in the area closure 

disturbing the land on the process of regeneration. Peculiar from other parts of 

the Kebele , the soil is very shallow and frequented by gullies.  
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Figure 34 . Contour map of Kulufo Kebele  

Among all the Kebeles  studied, Kulufo Kebele  held the top position both in terms 

of erosion and water stress. Extreem North East boundary of the Kebele  it 

bordered with Besheno Kebele  is moderetelly fertile. The soil debth is about 50 

cm but fragile in its formation. The black cotton soil show some organic matter 

content of the soil. About 100 m down to the South West direction away from 

this boundary, undisturbed area closhure practic e preserved the ecology. Few 

meters down sparcelly populated accatia plantation failed to kerep the soil. At 

the boundary between agricultural land and the accatia planted area closhure, 

gullies are frequiented on average 50 to 80 meter distance South. Agr icultural 

lands are shallow in depth and affected by gullies. Shortage of private and 

communal grazing lands are observed during the transect walk. Most social and 

technical infrastructures are affected by the gulley formations.  

Short term strategies are r equired for gully stabilization and plantation inside 

area closhures.  
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Figure 35 . Sparcelly populated, accatia forested, area closhure in Kulufo

 

Figure 36 . Contour map of Weteta Kebele  
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Generally t he terrain is rough and affected by gullies. Short term gully 

stabilization interventions are required on these areas as coined similar to the 

aforementioned Kebeles ; at the beginning of the rainy season there is a 

tremendous volume of erosion materials coming fr om Weteta Kebele  that affects 

Sinbita Kebele . Tillage erosion is highly frequent in this Kebele . Shallow, light 

brown silt soil is dominant in the area. All the farm lands, where Weteta Kebele  

is bordered with Qulibi and Besheno Kebeles  need immed iate attentions.  

4.3.  Results: Suggested interventions and Development Plan  

After thoroughly  debated  upon the problems of each  Kebele , the following 

development plan was proposed in consensus with the community. The 

development maps and the  proposed interventions are presented below.
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Base Map of Each Kebeles  : According to the Farmers Boundary  

 

Figure 37 . Base map of Bendo Cheloksa  Kebele  
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Figure 38 . Base map of Sinbita Kebele  
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Figure 39 . Base map of Besheno Kebele  
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Figure 40 . Base map of Weteta Kebele  
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Figure 41 . Base map of Hantezo Kebele  
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Figure 42 . Base map of Qulibi Kebele  
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Suggested Development Map of Each Kebeles  

 

Figure 43 . Suggested development map of Bendo Cheloksa  Kebele  
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Figure 44 . Suggested development map of Sinbita Kebele  
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Figure 45 . Suggested development map of Besheno Kebele  
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Figure 46 . Suggested development map of Weteta Kebele  
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Figure 47 . Suggested development map of Hantezo Kebele  



Page 77 of 167                          
 

 

Figure 48 . Suggested development map of Qulibi Kebele  
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4.4.  Results: Suggested Interventions for Different Land Uses  
Table 6. Suggested interventions  for different landuse patterns  

No Kebele  
Degraded 
Land  Gully  Farm Land  Forest Area  

1 Kulufo  

Trench  Check dam  Bund  Half moon terrace  

Micro basin  

Soil/sand 
bag 

Fanyajuu  Plantation pit  

Eyebrow basin  
Bund 
Stabilization  Area closure  

Bund   Agroforestry  Direct sowing of grass 
seeds Cutoff drains  SS dam  Cutoff drains  

Tree plantation  Gabion  Fallowing  Micro basin  

Area closure    Composting  Trench  

    
Controlled 
Grazing   

2 Weteta  

Trench  Check dam  Bund  Half moon terrace  

Micro basin  

Soil/sand 
bag 

Fanyajuu  Plantation pit  

Cutoff drains  
Bund 
Stabilization  Area closure  

Tree plantation   Agroforestry  Direct sowing of grass 
seeds Area closure  SS dam  Cutoff drains  

  Gabion  Fallowing   Micro basin  

    Composting    

3 Sinbita  

Trench  
Cutoff 
drains  Bund    

Micro basin  Check dam  
Forage 
production  Plantation pit  

Forage 
production  

Soil/sand 
bag 

Agroforestry  Tree plantation  

Cutoff drains  Direct sowing of grass 
seeds Cutoff drains   SS dam  Water ways  

Tree plantation    Fallowing  Micro basin  

Area closure    Composting  Trench  

   
Controlled 
Grazing   

4 
Bendo  

Cheloksa  

Trench  Check dam  Bund  Trench  

Micro basin  

Soil/sand 
bag 

Fanyajuu  Micro basin  

Forage 
production  

Bund 
Stabilization  Area closure  

Plantation   SS dam  Agroforestry  Plantation pit  

Area closure    Cutoff drains  Tree plantation  

Cutoff drains    Fallowing  Direct sowing of grass 
seeds Tree plantation    Composting  

Ponds    
Controlled 
Grazing   Half moon terrace  

 



Page 79 of 167                          
 

 
Suggested interventions  for different landuse patterns (continued)  

No Kebele  
Degraded 

Land  Gully  Farm Land  Forest Area  

5 Besheno  

Trench  Check dam  Bund  Micro basin  

Micro basin  
Soil/sand 
bag Fanyajuu  Plantation pit  

Eyebrow basin    
Forage 
production  Tree plantation  

Bund    Agroforestry    

Cutoff drains    Cutoff drains    

Tree plantation    Agroforestry    

Area closure    Composting    

Pond       

6 Kulubi  

Micro basin  Check dam  Bund    

Half moon 
terrace  

Soil/sand 
bag Fanyajuu  Plantation  

Trench  SS dam  Fallowing  Micro basin  

Tree plantation  Gabion  Agroforestry  Improved pits  

Improved pits    Check dams    

Cutoff drains    Fallowing    

Area closure    Composting    

7 Hantezo  

Micro basin  
Soil/sand 
bag Bund    

Trench  Check dam  Fanyajuu  Plantation pit  

Half moon 
terrace    

Forage 
production  Tree plantation  

Plantation    Agroforestry  
Direct sowing of grass 
seeds 

Improved pits    Fallowing  Micro basin  

Pond   Composting  Improved pits  

    
Controlled 
Grazing    
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4.5.  Results: SWC activity calendar -Halaba  Special Woreda  

Table 7. SWC activity calendar  

  Sep Oct  Nov  Dec  Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  

  1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

Soil Bund                                                                                                  

Fanyajju                                                                                                  

Check dam (wood)                                                                                                  

Check dam (stone)                                                                                                  

Soil/sand bags                                                                                                  

Gabion                                                                                                  

Cutoff drains                                                                                                  

Water ways                                                                                                  

Stone bund                                                                                                  

Road construction                                                                                                  

Micro basin                                                                                                  

Half moon terrace                                                                                                  

Eyebrow basin                                                                                                  

Micro trench                                                                                                  

Trench                                                                                                  

SS dam                                                                                                  

Micro pond                                                                                                  

Pond                                                                                                 

Terrace repair                                                                                                  

Seedling production                                                                                                  

Plantation pit                                                                                                  

Road repair                                                                                                  

Plantation                                                                                                  
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5.  DESCRIPTION OF INTERVENTION  

5.1.  Physical soil and water conservation (SWC) measures:   

Physical soil and water -conservation measures are those measures de veloped 

through soil cutting and earth moving to reshape the topography. They are 

mechanical barriers constructed across the direction of the flow  of rainwater to 

retard or retain the runoff and thereby reduce the soil and water losses. The 

important principles to be kept in view while planning physical control measures 

are:  

Á Increasing the time of concentration of runoff thereby allowing more of it 

to be absorbed and held by the soil,  

Á  Intercepting a long slope into several short ones so as to maintain less 

than a critical velocity for the runoff water,  

Á Protection against damage due to excessive runoff.  

Á Usually such measures are not complete on the ir own and require the 

addition of a vegetative cover before becoming fully effective and 

permanent.  

Á Selection and design of physical measures  

While selecting and designing physical measures, the following factors should be 

taken into account.  

× Climatic conditions, especially rainfall and the need to retain or discharge 

excess rainfall (runoff)  
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× Topography of the land, more specifica lly of slope steepness  

×  Conditions of the soil (erodibility, texture, drainage, depth, stoniness and 

risks of mass  movement)  

× The availability of an outlet or waterway for safety discharging runoff away 

from the land  

×  Farm size and the farming systems  

× Availability of labour and cost  

× Availability of construction materials  

× Adequacy of existing agronomic or vegetativ e conservation measures.  

Each measure  with their  suitability based on specific  site conditions : mainly 

slope, soil depth, vegetation cover, cropping patterns and erosion levels  including 

their design were presented as an annex (See annex 1) .  

Refer the fo llowing annexure to get the whole overview of the land management 

plan:  

Annex 1:  Biophysical Soil and Water Conservation Measures Recommended for 

Halaba and Sankura  

Annex 2: Water Harvesting and Runoff Management for Multiple Uses  

Annex 3: Flood/Drainage Control and Management Measures Recommended 

For Halaba Special Woreda and Sankura Woreda  

Annex 4: Possible Adaptation/Mitigation Options and Mitigation Strategies  

Annex 5:  Gully stabilization guidelines for Sankura and Halaba areas  
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Annex 1: Biophysical Soil and Water Conservation Measures 
Recommended for Halaba and Sankura  

1.  Alley Cropping  

 

Definition  

Alley cropping is an agroforestry system in which food crops are grown in alleys 

between rows of hedges.  The hedges follow the contour and consist of trees and 

shrubs such as Leucaena  or Pigeon peas.  Leguminous perennials are more 

suitable as they fix nitrogen.  Hedges can also be placed on conservation 

structures.  

 

Figure 49 . Alley cropping  

 

Area of Applicability  

1.  Areas : All agricultural fields of Worabe Sinbita, Menzo, Menzo Feten, 

Feten, Weteta, Bercho, and Bercho Kulfo Kebeles of Sankura Woreda ; and 

Kulfo, Hantezo, Besheno, Bendo Cheloksa,   Sinbita, Qulubi, Weteta 

Kebeles of Halaba Special Woreda .  

2.  Local Situation:  

a) Slope Range: All  

b) Soil Range: All, inc luding shallow and degraded soils  

Specifications  
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The following tree species are commonly used in agroforestry in Halaba and 

Sankura :  

Acacia albida : This tree can be  used on cultivated land to improve soil fertility 

and as fodder.  Branches are cut short to minimize shadow when planted with 

teff . 

Sesbania and Leucaena : These have been introduced and are used like Acacia 

albida  on cultivated land.  They may be cut shor t at the end of the dry season to 

keep shadow to a minimum especially with teff .  With sorghum and maize, 

problems of light competition are less.  

¶ Spacing between rows of hedges  reffer the figure below.  On hedgerows, 

trees and shrubs can be spaced 25 -100cm  apart.  

¶ When cutting down, take care that shrub is cut above lowest split of 

branches, and not below, to support fast re -growth.  

¶ Individual landholders on their land apply alley cropping, and the 

products are at their own use.  

¶ Trees are planted in rows of pits along the contour spaced with up to a 5 

meter vertical interval on steep slopes.  

Effects  

Trees and shrubs provide green manure or mulch for recycling nutrients to the 

soil.  Pruning, applied during fallow, suppress weeds and create favorable 

condition s for soil organisms.  Soil erosion is reduced.  Bunds on steeper slopes 

are stabilized.  Nitrogen is fixed and made available to companion plants.  

Combinations  

Alley cropping can be used with physical measures applied on steep degraded 

slopes. Below steep  slopes, cutoff drain is used to protect cultivated land.  Cut 

and carry, tree planting and reforestation are used with alley cropping.  
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Figure 50 . Alley cropping : Recommendations for lay out and spacing of 

permanent living terraces (or contour alleys). (Source: Zimmermann 

T. (1986): Agroforestry -a last hope for conservation in Haiti? 

Agroforestry systems 4, p.225 -268.)  
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Other Material  

Besides the trees mentioned, bushes and shrubs, which are traditionally known 

as fodder per ennials, can also be used for alley cropping.   

Management and Maintenance  

Planting must be narrow in the hedge (every 1m).  Weeding and pruning is 

needed.  Grazing between rows of trees only with tied cattle, better even with cut 

and carry  system in place .  Crop production is shifting between trees, leaving 

strip fallow after cultivation for about five years.  Use traditional knowledge about 

soil fertility improvement and tree management.  Upbringing of trees needs 

careful supervision by the farmer who app lies alley cropping on his land.  

Grazing should not degrade the grass cover.  Crops are allowed only if soi l fertility 

has improved.  Crop rotation  and relay cropping is recommended for further 

management of the soil fertility .  Regular cutting of tree br anches for mulch and 

fodder  can improve soil fertility too.  
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2.  Grass Strip  

 

Definition  

A grass strip is a ribbon -like band of grass laid out on cultivated land along the 

contours.  Usually, grass strips are about 1 meter wide and spaced at 1m vertical 

intervals.  They are mainly used to replace physical structures on soil with good 

infiltration (sandy, salty) on gentle slopes.  Cattle must be excluded from this 

measure all year long to provide for sufficient length of the grasses to slow runoff 

and reta in soil sediment.  

 

Figure 51 . Grass Strips: schematics; and plot with and without grass strip  

Area of Application  

1.  Areas: All agricultural fields of Worabe Sinbita, Bendo Cheloksa,   Sinbita, 

Qulubi, and the two Weteta s. 

2.  Local Situation:  

a) Slope Range:  

    Slopes of less than 15% gradients  

b) Soil Range: All  

Specifications  

Grass strips are planted along the contour or along cutoff drain.  

Spacing with 1 meter vertical interval means that on a 3% slope, grass strips will 

be 33m a part, and on a 15% slope, only 7m apart, still sufficient for ploughing 

between the strips.  
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Effects  

Grass strips help to reduce runoff and to filter out sediments carried by runoff.  

They are especially suitable on soil with good infiltration and where the climate 

is not too dry for dense grass development.  If grazing is totally prevented, the 

grass strips will effectively build up into terraces and provide good fodder for 

cattle, which can be used with CUT AND CARRY.  

Combinations  

Use CUT AND CARRY for grass management.  Sometimes, CUTOFF DRAIN 

between grass strips is useful for safety reasons if heavy storms occur.  

REVEGETATION as for bunds can be applied to improve grass strips.  

Materials  

Local grass sods from well developed grassland for planting.  D igging 

instruments, line level, stakes for marking strips.  Grass seeds if available or 

collected nearby.  

Management and Maintenance  

Select grass carefully and consult farmers. Runner grass will disturb the crops.  

Introduced grass may be used, but general ly the local spices known to the 

farmers will do.  Grass strips can be improved to ALLEY CROPPING. Every farmer 

maintains the grass strips on his own land and he is allowed to CUT AND CARRY.  

Care must be taken that the strips are not narrowed with every p loughing.  Width 

of one meter is the absolute minimum required for effectiveness.  

  



89  
 

3.  Level Bund  

 

Definition  

A level bund is an embankment along the contour, made of soil and/or stones 

with a basin at its upper side.  The bund reduces or stops the velocity o f overland 

flow and consequently soil erosion.  Level bunds are about 50 -75 cm high and 

have a bottom width of 100 -150 cm and a water retention basin on their upper 

side . Usually, tied ridges, placed in the basin about every 10m, help to prevent 

runoff of flow sideways and to concentrate and overflow at one point of the bund.  

 

Figure 52 . Level bund: terminologies  

 

Area of Applicability  

1.  Areas : all dry Weinadega and  All Kolla  kebeles of Sankura and Alaba Woreda 

where there is seasonal moisture stresses.  

2.  Local Situation:  

a) Slope Range 3 -50%  

b) Soil Range: All depths of more than 50cm, or according to farmer's consent  
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Specifications  

The vertical interval between two bunds is 1 meter for slope gradients of less 

than 15%.  For steeper slopes, the vertical interval must be two and a half times 

the depth of the workable soil. About every 50m, a gap can be left open to allow 

ploughing oxen  to cross and reach their land.  

Effects  

Level bunds are walls to retain all runoff between two bunds.  Overflow should 

never occur, and runoff sideways will occur only due to inappropriate lining of 

the bunds.  Soil, which is eroded between two bunds, is d eposited in the basin 

behind the lower bund.  Whenever the basin is full of sediments, the bund must 

be raised.  A  BENCH TERRACE will develop in the course of years.  

Combination  

CUTOFF DRAIN may be necessary in cases where not all runoff can be retained 

between the bunds; REVEGETATION is essential as is a combination with ALLEY 

CROPPING. 

Materials  

Line level, digging instruments, stone for stone -faced bunds, suitable local grass 

and legumes for REVEGETATION.  

Management and Maintenance  

REVEGETATION is recom mended on all bunds, especially on soil bunds in moist 

areas.  Grazing in cultivated land treated with bunds must be stopped 

throughout the year.  CUT AND CARRY can be used as an alternative.  The 

farmer must be present and agree to the design and lining o ut of bunds on his 

land.  Otherwise, discuss alternatives.  Every farmer is responsible for carrying 

out the maintenance of bunds on his own land. Bunds must be maintained 

whenever they tend to break.  Bunds have to be increased annually until BENCH 

TERRACE is developed.  
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4.  Level Fanya Juu  

Definition  

A level Fanya juu ("Throw uphill" in Swahili language) is an embankment along 

the contour, made of soil and/or stones, with a basin at its lower side. The Fanya 

juu reduces or stops the velocity of overland flow  and consequently soil erosion.  

In difference to the LEVEL BUND, the soil in a Fanya juu is moved upslope for 

construction.  The water retention basin is thus at the lower side of the wall.  

Tied ridges about every 10 -meter are used also here to prevent r unoff to flow 

sideways.  

 

Figure 53 . Design of Level Fanya juu , schematics and terminologies  

 

Area of Applicability  

 

1.  Areas: all dry Weinadega kebeles of Sankura and Alaba Woreda where 

there is seasonal moisture stresses.  

2.  Local Situation:  

a) Slope Range: 3 -50% 

b) Soil Range:  

All depths of more than 50cm, according to farmer's consent  

Specifications  

The vertical interval between two Fanya Juu  is 1 m for slope gradients of less 

than 15%. For steeper slopes, the vertical interval must be two and  a half times 
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the depth of work able soil.  The height of the Fanya juu is 50 -75cm, and the 

ditch is about 50cm deep.  The space between the ditch and the  beam is at least 

25cm.  The width of the ditch depends on the soil fertility.  On fertile subsoil, it 

may be very wide and crops can be planted in the ditch.  About every 50m, a gap 

can be left open to allow ploughing oxen to cross and reach their land  

Eff ects  

Level Fanya juu are embankments to retain runoff between two bunds.  Runoff 

is retarded behind them, and the overflow is collected in the ditch below the 

embankment. The tied ridges stop runoff in the ditch flowing sideways.  Soil 

eroded between two F anya juu's is deposited behind the lower one.  Whenever 

the small basin behind and the ditch below the Fanya juju's are full of sediment, 

they must be raised with deposit material from the ditch.  Like this, a BENCH 

TERRACE will develop in the course of a few years  

Combinati on  

CUTOFF DRAIN may be necessary in cases where not all runoff can be retained 

between the Fanya juu's. REVEGETATION is essential as is a combination with 

ALLEY CROPPING.  Both can be used for better stabilization of the Fanya juu.  

Mate rials  

Line level, digging instruments, blocks of stone for stone -faced embankment and 

suitable local grass and legumes for REVEGETATION  

Management and Maintenance  

REVEGETATION is recommended on all Fanya juu's, especially on soil bunds in 

moist areas.  Gra zing must be stopped on cultivated land treated with bund 

throughout the year.  CUT AND CARRY can be used as an alternative.  The 

farmer must be present and agree to the design and lining out of the structures 

on his land.  Every farmer is responsible for carrying out the maintenance of 

Fanya juu's on his own land.  They must be maintained whenever they tend to 

break, especially in storms.  Fanya juu's have to be increased annually until 

BENCH TERRACE is developed.  
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5.  Graded Bund  

Definition  

A graded bund is  defined like a LEVEL BUND, with the only difference that it is 

slightly graded sideways, with a gradient of up to 1%, towards a water way or 

river.  Such a gradient is for surplus runoff to be drained if the retention of the 

bund is not sufficient.  Tied ridges with top heights lower than the bund height 

server to retard such flow and to provide small basins for water storage.  

 

Figure 54 . Graded bund  

 

Area of Applicability  

 

1.  Area: All farm lands frequented by sheet erosion in all kebeles  

2.  Local Situation:  

a) Slope Range:3 -50% 

b) Soil Range: All soil  in wet, clay soil in moist agro climatic zones  
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Specifications  

The vertical interval between two bunds is 1 meter for slope gradients of less 

than 15%.  For steeper slopes, the vertical inter val must be two and a half 

times the depth of rework able soil.  

 

No gaps can be provided for ploughing oxen to cross (as for level bunds) because 

the graded bund saves as drainage line, which cannot be interrupted.  

Whenever possible, use and improve tradi tional waterways in the area where you 

intend to apply graded bunds.  Make the waterways one year before the graded 

structures to stabilize them before use . 

If the bunds are long, the basins behind them have to be increased towards the 

waterway, because mo re and more runoff will have to pass during storms.  The 

size of the ditch can be 25cm deep by 50cm wide at the beginning of the bund, 

but 50cm deep by 100cm wide after about 100 -150m when the bund reaches 

the river.  

Effects  

Graded bunds retain normal amou nts of runoff in their basins, but they can 

drain excess runoff of heavy storms, which would cause overflow and down slope 

destruction on level bunds.  Most of the soil eroded between two bunds is 

deposited, while some will be drained sideways during heavy  storms and lost 

from the land.  However, graded bunds are more effective in wet areas as well as 

in moist areas with clay soils.  

Combinations  

WATERWAY must be developed one year before graded bunds are applied.  This 

is needed for draining the excess runoff.  REVEGETATION or ALLEY CROPPING 

must be used on the bunds for their stabilization.  BENCH TERRACE develops 

from graded bunds with continuous increase over the years.  

Material  

Line level, digging instruments, blocks of stone for stone -faced bunds and 

suitable local grass and legumes for REVEGITATION . 

Management  
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REVEGETATION is needed especially on soil bunds in wet areas.  Continuous 

repair during and after heavy storms is indispensable, especially in the first 

years after construction.  The entry point to the WATERWAY has to be 

constructed carefully with dry masonry.  Every farmer is responsible for 

carrying out continuous maintenance on the graded bunds of his land.  

Breakings have to be closed during and after storms.  Bunds have to be 

increased annually until BENCH TERRACE is developed.  Even thereafter, the 

drainage ditch going sideways to the next waterway or river must be 

maintained.  
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6.  Graded Fanya Juu  

 

Definition  

A graded Fanya juu ("Throw uphill" in Swahili) is defined like a LEVEL FANYA 

JUU with the only difference that it is slightly graded sideways towards a 

waterway, with a gradient of up to 1%. This gradient is for surplus runoff to be 

drained if the retention of the Fanya juu is not sufficient.  Tied ridges behind the 

embankment prov ide small basins for water storage and guide the water over the 

bund into the ditch below from where it is drained sideways.  

 

Figure 55 . Graded Fanya juu  
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Area of applicability  

1.  Area: All farm  lands that required excel runoff removal in all kebeles of 

Halaba and Sankura Woreda.  

2.  Local Situation:  

a) Slope Range:  3-50%, more on steeper slopes  

b) Soil Range: All deep soils in wet, deep clay soils in moist agroclimatic 

zones 

Specifications  

Caution is needed when applying graded Fanya juu's because they need careful 

design, supervision and maintenance, although conservation is effective . The 

vertical interval between two graded Fanya juu's is 1m for slope gradients of less 

than 15%.  For steeper slopes,  the vertical interval is two and a half times the 

depth of the workable soil.  It is recommended to apply stone -faced bunds 

whenever possible to make them strong for overflow.  

A typical cross -section shown for LEVEL FANYA JUU, also applicable for graded 

Fanya juu.  No gaps can be provided for ploughing oxen to cross (as for level 

Fanya juu) because the graded Fanya juu serves as drainage line, which cannot 

be interrupted.  

Whenever possible, use and improve traditional waterways in the area one year 

before y ou apply graded Fanya juu's.  Discuss with farmers about the measures 

lined out before you implement them.  

If the Fanya juu's are long, the ditches below them have to be increased towards 

the waterway because more and more runoff will have to pass during storms. 

The size of the ditch can be 50cm deep by 25cm wide at the beginning of the 

structure, but 75cm deep by 50cm wide after about 100 -15-m when the graded 

Fanya juu reaches the waterway.  

Effects  

Graded Fanya juu's retain small amounts of runoff above t heir wall and they 

drain excess runoff of heavy storms through the ditch below which would cause 

overflow and down  slope destruction on level (Fanya juu) structures.  Some of 
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the soil eroded between two Fanya juu's is deposited above the wall; some is 

deposited in the ditch, while the rest is drained sideways.  Graded Fanya juu's 

are more difficult to manage, but support the development of BENCH TERRACE 

very well.  

Combinations  

WATERWAY is needed for draining the excess runoff.  It must be developed one 

year  before graded Fanya juu's are applied.  REVEGETATION or ALLEY 

CROPPING is used on the Fanya juu's for their stabilization.  BENCH TERRACE 

develops from graded Fanya juu's with the continuous increase of the wall.  

Materials  

Line level, digging instruments,  blocks of stone for stone -faced embankments 

and as mentioned for combined measures  (such as suitable local grass and 

legumes for REVEGETATION).  

Management and Maintenance  

REVEGETATION is recommended on all Fanya juu's including the stone -faced 

ones.  Most  important is a continuous repair during and after heavy storms.  

Otherwise, the ditch will be filled with sediment. The entry point to the 

WATERWAY has to be constructed with careful dry masonry.  Every farmer is 

responsible for carrying out continuous ma intenance on the graded Fanya juu's 

of his land.  Breakings have to be closed during and after storms and the ditch 

emptied from sediment.  Embankments have to be increased annually until 

BENCH TERRACE is developed.  The drain sideways to the next waterway  or 

river must be maintained.  
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7.  Area Closure  

 

Definition  

 

Area closure is one of the components of the biophysical  conservation 

measures and it is recommended  on forest and agricultural land types Worabe 

Sinbita  (Southern parts where patches of acacia forest located) , Menzo, Menzo 

Feten, Feten, Weteta, Bercho, and Bercho Kulfo Kebeles of Sankura Woreda ; 

and Kulfo, Han tezo, Besheno, Bendo Cheloksa, Qulubi, and Weteta Kebeles of 

Halaba Special Woreda where soil ero sion has becomes serious and the land 

has lost its productive potential. However, in all kebeles  the eroded hillsides 

and fragile low lying areas are the prominent sites of area closure.  

Area closure activity is recommended on highly degraded lands  of the 

aforementioned kebeles for the main reason that:   

¶ Those lands have been severely degraded due to soil erosion and it is 

unabl e to produce sufficient biomass,   

¶ The chances of recovering this land by conservation measures are not 

encouraging,  

¶ It is advisable that the area should be provided complete rest . 

However, necessary supporting activities such as water harvesting  (See annex 

2) and enrichment planting etc are carried out in order to enhance the rate of 

recovery.  

Various activities under area cl osure include : 

ü Closing off the entire area from the interference from human and 

livestock until it is completely conserved and ready to be reused...  

ü Necessary soil and water conservation work is carried out on these 

lands.  

ü Unwanted and uneconomical plant species are removed from the land  

ü Planting material of suitable species kept ready in advance of planting  

ü Suitable plant species are planted in between existing plant species  
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ü Strip planting of forage species and spot planting of fodder, forest and 

other trees should be carried out during the early years  

ü Plants generating income should be planted on suitable sites  

ü To improve soil fertility some application of organic manure to planted 

species should be carried out.  

ü Management includes, weeding, removal of unwanted plants, pruning 

of trees, and safety from livestock  

ü Allow forage crops to produce seeds in the first year  

ü Biomass should be utilized by manually harvesting and feeding livestock 

under stall feeding system.  

ü Once the area has been well stabilized and conserved, it can be used for 

more intensive planting of suitable crops but with out encouraging soil 

erosion.  

Benefits from Area Closure  

ü It is the simplest and most economical method of conserving degraded 

lands  

ü The hillsides which were previously clo sed have now become productive  

ü The community is producing a large amount of biomass  

ü The biomass generates substantial income for the community  

ü It has resulted in conservation of water in situ and runoff is reduced  

ü It has reduced flooding of lower areas,  

ü It has improved water table and revived springs  

ü Wild life has returned and environment is improved  

 

Limiting factors  

The rate and extent of success depends on many factors such as  

ü The severity of land degradation  

ü Rainfall  

ü Natural vegetation  

ü Effectiveness of soil conservation measures  

ü Effectiveness of enrichment planting  



102  
 

ü Efficient management of area closure  

ü Interest of the community in this activity  

 

Area closure activity has now been extended to farmlands and it is called farm 

closure. It has been observed  that sustainable land management and 

improved production can not be achieved unless the free livestock movement 

is controlled. Intensive crop production is possible only when the land is safe 

from livestock through out the year. Only then natural resource s can be 

intensively exploited for maximizing farm production.  
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Annex 2: Water Harvesting and Runoff Management for Multiple Uses  

  

Worabe Sinbita, Menzo, Menzo Feten, Feten, Weteta, Bercho, and Bercho Kulfo 

Kebeles of Sankura Woreda ; and Kulfo, Hantezo, Besheno, Bendo Cheloksa,   

Sinbita, Qulubi, Weteta Kebeles of Halaba Special Woreda are well known for 

their water stress. Water harvesting through the collection and concentration of 

runoff for productive purposes such as production of crops, fodder, past ure or 

trees production, livestock and domestic water supply  is recommended . 

Particularly roof water harvesting with the construction of cisterns are not yet 

well utilized in all the kebeles visited.  All the methods of concentrating, diverting, 

collecting,  storing and utilizing and managing runoff for productive uses  shall be 

used in each of the fourteen kebeles . 

Most of the WHSC measures recommended here after  would focus on methods 

able to increase water availability to plants and thus on rainfall multiplier 

systems.  The selection of the measures should be tailored around the type of tree 

species to be planted and their water/soil requirements, the type of soils and 

topography, and land usersõ needs.  

i.  Design   

Physical WHSC measures for reforestation /area closure  purposes  have a 

proper dimension to accommodate peak runoff discharges . 

Biological support measures  such as mulching of plantation pits and 

manuring are also described, providing a new set of possibilities for the 

enhancement of tree growth a nd productivity in many.  

Agroforestry and soil management practices  should be also be in place , 

paying attention to spatial arrangements, utilization of biomass and 

management techniques.  

ii.  Integration between land uses   

As mentioned in several parts of the development map , tree plantation is integral 

part and often the precondition for the successful treatment and rehabilitation 
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of cultivated and communal lands. This naturally happens because forest land 

is most of the ti me geographically confined on the upper reaches of watersheds, 

i.e. hillsides, mountains, ridges and plateaus. Therefore, most if the 

interventions aimed to improve cultivated lands should either be preceded by or 

be undertaken contemporaneously with fores try activities. A possible exception 

would be the diversion of excess runoff from the hillsides by the means of cutoff 

drains  (See the next annexure) .  

However, the rehabilitation of degraded hillsides and poorly managed forest 

areas should be seen as an o pportunity to protect the environment as well as to 

raise incomes and reduce the over -exploitation of already scarce natural 

resources.  

iii.  Integration between activities  

Integration between physical and biological measures is essential for the 

successful gr owth of seedlings. In this respect, the involvement of agronomists 

and livestock specialists is likely to be important.  

iv.  Establishment/construction  

* The construction should start from the top of the catchment and move 

downwards.  

* In case of physical struct ures, the dimensions and construction standards 

should be outstanding and without gaps.  

* Planting should be timely done and great care in transporting seedlings 

from the nursery to the plantation site should be ensured.  

* Manuring and mulching of planting devices (pit, trench, etc.) should be 

ensured.   

* Agroforestry measures should pay great attention to site preparation, 

layout, handling of seedlings, fertilization/manuring, management of 

trees, etc.  

v.  Management and mainten ance  

* Each plantation site would need a number of management operations such 
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as weeding and mulching of grasses, pruning, pollarding and coppicing, 

etc.  

* The maintenance of physical structures would include the repair of 

breakage, stabilization of embankme nts and de -siltation of collection 

trenches/pits if deposition is too high (intensive shower), gap filling and 

reinforcements with stones if necessary.  
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1.  Water Collection Trenches  

Definition  

Trenches are large and deep pits constructed along the contours for the main 

purpose of collecting and storing rainfall water meant to support the growth of 

trees in moisture stress areas  (water harvesting effect) and control erosion.  

They are rainfall mu ltiplier systems. The  trench pits collect and store 

considerable amount of runoff water  (0,75 -1mı) of water for max rainfall 

event). They ensure proper catchmentõs protection and rapid growth of trees. By 

their moisture conservation effect they accelerate the regeneration of natural 

and improved grass species  and thus allow the area to supply additional 

animal feed.  

Hillsides treated w ith trenches is a zero runoff system  and ensures the 

protection of downstream cultivated areas  and, if limited to only one part of 

the catchmentõs, control/reduce runoff into gullies and thus facilitate their 

rehabilitation (see SS dams and gully control m easures). Part of the water 

captured by the trenches soaks into the soil and reaches the underground 

aquifer. Therefore, trenches contribute to recharge water tables  and supply 

springs and wells with good quality water and for a longer period of time.  
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Figure 56 . Water collection trenches  

 

Technical Specifications  

 

Site selection  

¶ On hillsides where soil is not too rocky; on abandoned lands that you wish 

to restore for growing trees; on side of gullies not too steep; and on portions 

of forest land which should be enriched.  

¶ Highly degraded areas coupled with area closure  

¶ Around home steads  for fruit trees or other useful species , protecting 

downstream fields from erosion and contributing to the recharge of water 

tables.   

Construction  

¶ Start by digging the soil up to reach ing 25cm depth x 50cm width x 

2. 5 - to 3m length (1). Then a 30cm  x 30cm x 30cm pit  is dug in the 

middle of the trench (2).  

 

¶ Bottom of pit should be 5 -10 cm deeper than bottom of trench . Side 

ditches may slope towards ties for maximum utilization of light showers 

(see the figure  below ). 
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Figure 57 . Design of w ater collection trenches  

 

¶ Demarcate the tie around the pit (10 -15cm from pit border on both sides) 

and proceed to deepen the collection ditch around the ties up to the 

required depth of 50cm (3). The piled soil of the embankment must be 

shaped level and well compacted.  

¶ Trenches can be dug on hillsides having slopes between 5 to 50%, with 

hard, crusted, low fertility and compacted impoverished loamy clays, 

sandy loams and sand -clay -loams soils. Their design slightly changes 

depending on th e type of soils.  

 

Integration  

It is mainly with stabilization and soil management measures.  

¶ A reforested site treated with trenches should be regarded as a sylvipasture 

site or even as an agrosylvipasture site where food or forage crops can 
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be grown on the trench embankment (see the figure below for 

stabilization of physical structures).  Native palatable grass would 

benefit from the improved moisture conditions and grow well. In this case, 

seeds should be collected and used the following year  to stabilize additional 

structures. Improved grass/legume pasture species should be also tested 

in different combinations.  

 

 

Figure 58 . Vegetative stabilization of w ater collection trenches  

 

Material  

 

Planting  materials , agriculture tools such as crow bars, pick axes, spades and 

shovels are required.  
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2.  Herring Bones  

 

Herring bones are small trapezoidal structures (called also A structures)  

constructed along the contours on gentle slopes. Their function is similar as of 

for  trenches.  They are suitable on gentler slopes and cheaper than trenches  

(less labour intensive). Advantages are otherwise the same.  

 

 

 Figure 59 . Layout of Herring bones  

 

Technical Specifications  

 

Site selection  

¶ On degraded areas  with slopes < than 5% and soils at least 50cm deep.  

¶ On small plateaus having gentle slopes where soil is not too hard and rocky.  

¶ On abandoned lands that you wish to restore for growing trees.  

¶ On portions of forest land which should be enriched (gentle sl opes). 

¶ Around homesteads for valuable trees.  

Layout and C onstruction  

Layout  

¶ Start from the upper part of the gentle sloping land.  
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¶ Distance between herring bones is 3 -4m horizontally ; the spacing between 

two outer tips or extended arms is laterally 30 -50cm;  the spacing between 

two herring bones vertically is 3 -4m.  

Construction  

¶ They are constructed in a staggered position one from another (triangle).   

¶ Construction starts by digging a 30cm x 30cm x 30cm tree planting pit .  

¶ Then dig the water collection ditch 1 m x 1 m x 30 cm deep  and behind the 

pit (15cm tie). Keep some top soil aside for filling the plantation pit. Use the 

rest to construct the embankment (well shaped and compacted) and the water 

collection arms. The side arms should be well shaped and compact ed. 

 

 

Figure 60 . Design and dimensions of Herring bones  

Material  

 

Planting  materials , agriculture tools such as crow bars, pick axes, spades and 

shovels are required.  
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3.   Eye -Brow Basin  

Definition  

Eyebrow basins are semi -circular structures made out of stones constructed 

along the contours. They are suitable for the shallow and stony soils of the water 

stressed areas  (water harvesting effect). This measure replaces microbasins in 

low rainfall areas (dry weyna dega and kolla).   

 

 

 

 

Figure 61 . Layout of e yebrow basins  

 

 

Site selection  

¶ On hillsides where soil are shallow and rocky; on abandoned stony lands to 

restore for growing trees, on side of gullies not too steep and where  stones are 

available.  

¶ On steep and stony portions of forest land which can be enriched. However, 

eyebrow basins can not be constructed on slopes > 60% and exceedingly 

rocky areas.  
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Layout and design  

 

¶ Eyebrow basin has 2.2 -2. 5 m diameter  and a solid and well constructed 

stone riser (or stabilized by brushwood or life fence ): with 0 .2 m depth 

foundation and height 0 .4 -0 .6 m (based on slopes).   

 

Construction  

¶ Construction starts by digging a foundation of about 20cm deep x 30cm 

wide  at its lower point and decreasing uphill .    

¶ Place large stones  in the center of the foundation for maximum stability . 

¶ Water collection area dug behind (or side of) plantation pit : 1 m width x 1 m 

length x 20 -25 cm depth (lower side ). Depth and size of water collection 

area may change based on available soil depth.  

¶ Plantation pit 30cm x 30cm x 30cm . 

 

Figure 22: Design and construction  

 

Figure 62 . Construction steps of e yebrow basins  
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Material  

 

Planting  materials , agriculture tools such as crow bars, pick axes, spades and 

shovels are required. String, water level and A - Frame is required for layout.  
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4.  Half -Moon Structure  

Definition  

 

Half -moons are semi -circular structures  made out of soil constructed along the 

contours for the main purpose of collecting and storing rainfall water meant to 

support the growth of trees or crops (food or fodder). They are suitable for the 

gentle sloping and sandy areas of the 14 kebeles . Half moons (HM) can be 

constructed of different dimensions to accommodate various needs and 

conditions.  

The HM described here applies for tree growth. Other sizes of HM structures, for 

instance for fodder crops follow a similar design as for soil bunds.Half -moons for 

trees growth are suitable on slopes up to 5% and sandy soils.  

 

Figure 63 . Layout of half -moons  
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Site selection  

 

On degraded hillsides with slopes less than 5% and sandy soils; on small 

plateaus having gentle slopes and where soils are sandy; on abandoned lands 

(sandy areas) that you wish to restore for growing trees; and on bottom of gully 

sandy floors provided the gully sides are protected and treated.  

 

Layout  

 

The half -moon has a diameter of  2 -2,5m. The lateral spacing between two half -

moons is 50cm. The spacing between two consecutive half -moons is 3 -6 m or 

more.  They are constructed in a staggered position one from another (triangle).  

 

Construction  

 

¶ Construction start by digging a water collection ditch 1mx1mx30cm deep . 

The excavated soil is piled and compacted 15cm from the border of the pit 

and given a half -moon shape .  

¶ The embankment is supposed to be 30 -50cm high and have a base width 

of 60 -90cm.  

¶ A 30cm x 30cm x 30cm pit  is then dug in the lower part of the water 

collection pit.  
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Figure 64 . Design and construction of half -moon structure  

Material  

 

Planting  materials , agriculture tools such as crow bars, pick axes, spades and 

shovels are required. String, water level and A - Frame is required for layout.  
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5.  Improved Pits  

Definition, scope and advantages  

Improved pits are a variation of normal pits ; it is cheaper than trenches but 

less effective for water harvesting. In moisture deficit areas improved pits refer 

to larger excavations along the contour and staggered alternatively for maximum 

water harvesting.  Though the water harvesting capacity of the pit is limited (0 .25 

ð 0.35 mı) this measure is suitable for dense plantations of species such as some 

Acacia sp., Leucaena leucocephala, Sesbania sesban, Grevillea robusta , and 

other species, particularly in better soils of water stressed conditions.  

Site Selection  

Pits should be dug in areas with slopes < 30% and soils with depth of at least 

50 cm.  On steeper slopes the small soil embankment may slide downwards and 

fill the next trench. Pits are made by a collection pit and a plantation pit dug in 

(1) front, (2) at its sides, (3) in the middle or (4) at the bottom of it.  

  

Dimensions  

The collection pit should have 1.2 -1 .5m length, depth 50cm and width 50cm . 

The plantation pit is 30cmx30cmx30cm, placed on a 50 -60 cm tie . The tie 

is positioned close to the top ground level (5 -10 cm from ground level) if dug in 

front or at the side of the excavated ditch, or 20 -25 cm from the top of the 

collection ditch in case of tie placed in the middle (same as for normal trenches), 

or directly at the bottom of the imp roved pit in case of very permeable soils 

(sandy). The pits should be staggered alternatively, distance apart should be 2m 

vertically and lateral spacing between pits 30 -50 cm.  

 

NOTE: Construction of soil or stone bunds between 10 or more lines of 

improved  pits is recommended.  

 



119  
 

 

Figure 65 . Im proved pits along the contour  

Material  

 

Planting  materials , agriculture tools such as crow bars, pick axes, spades and 

shovels are required. String, water level and A - Frame is required for layout.  

  


