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EXECUTIVE SUMMARY
The climatic suitability and its location as a safe haven during trouble attracted many people and their animals to settle densely for many years. This situation brought about high human and livestock population which in turn created extensive natural resource degradation and low crop production over the years. Thus large extents of marginal lands are being used for agriculture and grazing uses. These situations and repeated drought occurrences aggravated or exacerbated and consequently and downward spiral developed over the years. Irreversible natural resources degradation appears in many parts of the high lands all across the country. Thus much of these areas are unable to produce sufficient food to sustain even during years of good rainfall resulting in repeated famine and population migration to cities and other places to for better employment and a means of survival. Some areas which are not affected by such calamity appear to be gradually degraded and within a short span of time the same situation may repeat and affect the livelihood of the population and the existence of a large livestock population as well. This scenario has led the government to undertake well established development strategy to halt and attenuate the gradation of the natural resources and improve the livelihoods of the population and food security. It appears that that the government is compelled to undertake more holistic efforts and integrated approach in tandem with massive resources mobilization efforts in all aspects of its endeavor in this regard. One among such efforts is the undertaking of the watershed management studies all across the country at large.   Watersheds have been identified as of critical importance in the achievements of such an overall development goal. Recognizing this, many developing countries are turning increasing attention and resources to the field of watershed development and management. The idea is really quite simple and is perhaps as old as history of farming. But sundry benefits. Watershed management can bring about very significant changes that can make the land fertile, making the development of degraded areas being forested, attenuates soil and water erosion, and brings about other ecological and economic benefits to the community at large. It also helps a well established fauna and flora in the forested areas and reestablishes the balance between nature and water. Thus, highest possible priority should be given to sustainable development of agricultural lands based on watershed approach.

The primary measure to be undertaken to any watershed management is that the watershed should be carefully and appropriately studied before any intervention is made or actions taken. The existing physical and socioeconomic problems should be appropriately addressed and concomitant recommendations forwarded during the development planning phase. Watershed in most cases includes various types of land forms, topography, soils, Land use aspects, and hydrologic characteristics and features. It also encompasses various types of climate, community, farming systems etc. Therefore, the approach for watershed study and planning should be composed of multidisciplinary team such as agronomist, socioeconomic expert, irrigation engineer, land use expert, natural resources expert, etc.

Traditionally, watershed management has focused on soil and water conservation measures such as bunds, contour farming or cultivation, area closure and what have you. In addition gully control measures by undertaking stone check dams and SS dams to trap silt laden run-off and safely dispose-off if excess.  In the earlier soil conservation initiatives the approach considered that:

· Soil erosion was seen as a physical process to be controlled by physical means with erosion prevention as end by itself per say,

· The effects of agricultural production were partly ignored with farmers of regarded as part the problem to be solved,

· Farmers were not consulted and rather pressured to provide labor and did not themselves as the beneficiaries, and

· Underlying causes of land misuse, such as land tenure and population pressure were rarely addressed.

However, more of the current soil and water conservation measure include integrated approach by including other technical measures, particularly agronomic and agro-forestry measures such as contour plowing, row seeding, mulching, improved seeds, hedge row planting, and increased use of inputs and implements. Area closure of grazing areas and reforestation is also typically part of the mix.

The 2005 Ministry of Agriculture Guidelines clearly states that “Watershed Development has been problematic when undertaken in rigid and conventional manner and when applied without community participation and using only hydrologic planning units resulting in various failures or serious short comings difficult to correct.” The main causes of the past interventions can be explained in terms of their addressing the needs and requirements of the community who use the lands. The participation of the farmers or the community at large is currently an accepted norm. On the hand there is an apparent need that the interventions must demonstrate and bring quickly benefits to the farmers who are investing their lands and their time in soil and water activities.

In any case, integrated watershed management requires a holistic approach geared towards people and their livelihood and encompassing all possible secotoral aspects impacting those livelihoods. It requires being for-ward looking, and bringing about improved land management and not merely responding to symptoms of degradation. The overall aims of the soil and water conservation and watershed study was to identify land and water resource development issues and formulate the soil and water conservation component/ interventions of the study areas. In fact the specific objectives include:

· Description of the natural resources in the study area/  micro- catchment,

· Delineation of land development units within land development categories,

· Selection of appropriate SWC interventions for the different land development categories/ units,

· Costing if possible for the proposed SWC interventions within the micro catchments and extrapolation of costs for the whole project area, and

· Assess the current negative effects of the agriculture, forestry, and livestock production systems on catchment conditions and make recommendations to alleviate them.
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1. 
INTRODUCTION
Federal Government As well as Regional Governments have given very high priority to the holistic and sustainable development of the rural areas based on the Watershed Development Approach. A watershed (or catchment) is a geographic area that drains to a common point, which makes it an ideal planning unit for conservation of the natural resources. A watershed may comprise one or several villages, contain both arable and non-arable lands, various categories of land holdings. Community watershed development approach is a vehicle for achieving the twin objectives of enhancing production while simultaneously preserving the natural resource base. The watershed approach enables a holistic/integrated development of agriculture and allied activities. This is taking into account various kinds of land uses based on crops, grazing, forestry, etc. This system based approach is the special feature that distinguishes watershed development from any previous field/plot based to soil and water management. Impact evaluation studies done on the ground (worldwide and in the county as well) have explicitly shown that watershed based interventions have led to improvement in groundwater recharge, increase in number of dug-wells, springs and other water sources, enhancement of cropping intensity, changes in cropping pattern, higher yields of crops, reduction in soil losses and ultimately improvement in livelihood situations. Based on the lessons learnt from successful projects by the government (MoARD/BoARD) and development partners (e.g. MERET/WFP, GIZ, NGOs, etc), it is now mandatory for the watershed development to be planned, implemented, monitored, evaluated and maintained by the watershed community themselves using the CBPWDG, 2005 by  Ministry of Agriculture and Rural Development( MoARD).

The general objective of the current study is to develop enabling institutions and investments for integrated planning, management and development in the in the Micro-watershed and its environments to accelerate sustainable growth.

The specific objective of the model community watershed development in the Abishika Micro-watershed is to use it as a standard model for the scaling up of the watershed development in the project and the Region. In line with this the fast track project objective of the study would also be satisfied through:

· Conservation, development and sustainable management of natural resources including their use

· Enhancement of agricultural productivity and production in a sustainable manner

· Reduction of sediment load that enters into in the lower areas,

· Restoration of ecological balance in the degraded and fragile areas ecosystems by greening these areas through appropriate mix of trees, shrubs and grasses

· Creation of sustained employment opportunities for the rural community including the landless, women and the youth is achieved.

For the preparation of the community watershed plan, Woreda, and kebele experts, Woreda Watershed Experts, Supervisors, Development Agents, and target communities have participated. Briefings and discussions were held at regional, Woreda Agriculture and Rural Development Bureau. During field visits a number of focus group and informal discussions were held with Development Agents (DAs) and land users through transect walks and PRA meetings. All informed that a number of efforts were made to halt land degradation and gully formation especially in the upper part of the community watershed but the success is insignificant and suggest that full participation of local community and integration of implementers should be in place to bring desired impact. The Woreda, Kebele and community-watershed teams have participated in problem identification and in the planning process and will also play a key role in project implementation. Provided that the shortfalls in developmental resources and their timeliness especially purchased inputs (such as working tools, adequate provision of gabion, seeds and planting materials) and technical assistance is made available the willingness of all the community members to develop their watershed is very much encouraging and is seen as an opportunity. Every time when the community watershed inhabitants and the Community Watershed Team( CWT) members meet project staff/officials they request for technical assistance and support for purchased inputs outside their reach. Organic community leaders are not necessarily fully representative of the community or democratically appointed, but it is only motivated and willing individuals who move things forward and make change happen.
Traditionally, watershed management has focused on soil and water conservation measures such as bunds, contour farming or cultivation, area closure and what have you. In addition gully control measures by undertaking stone check dams and SS dams to trap silt laden run-off and safely dispose-off if excess.  In the earlier soil conservation initiatives the approach considered that:

· Soil erosion was seen as a physical process to be controlled by physical means with erosion prevention as end by itself per say,

· The effects of agricultural production were partly ignored with farmers of regarded as part the problem to be solved,

· Farmers were not consulted and rather pressured to provide labor and did not themselves as the beneficiaries, and

· Underlying causes of land misuse, such as land tenure and population pressure were rarely addressed.

However, more of the current soil and water conservation measure include integrated approach by including other technical measures, particularly agronomic and agro-forestry measures such as contour plowing, row seeding, mulching, improved seeds, hedge row planting, and increased use of inputs and implements. Area closure of grazing areas and reforestation is also typically part of the mix.

The 2005 Ministry of Agriculture Guidelines clearly states that “Watershed Development has been problematic when undertaken in rigid and conventional manner and when applied without community participation and using only hydrologic planning units resulting in various failures or serious short comings difficult to correct.” The main causes of the past interventions can be explained in terms of their addressing the needs and requirements of the community who use the lands. The participation of the farmers or the community at large is currently an accepted norm. On the hand there is an apparent need that the interventions must demonstrate and bring quickly benefits to the farmers who are investing their lands and their time in soil and water activities. In any case, integrated watershed management requires a holistic approach geared towards people and their livelihood and encompassing all possible secotoral aspects impacting those livelihoods. It requires being for-ward looking, and bringing about improved land management and not merely responding to symptoms of degradation.

1.1 Study Objectives
The overall aims of the soil and water conservation and watershed study was to identify land and water resource development issues in Tilo Micro-watershed watershed in Kubsa Bora Kebele and formulate the soil and water conservation component/ interventions of the study areas.

1.1.1. Specific objectives include:

· Description of the natural resources in Tilo Micro-watershed,
· Delineation of land development units within land development categories,

· Selection of appropriate SWC interventions for the different land development categories/ units,

· Costing if possible for the proposed SWC interventions within the micro catchments and extrapolation of costs for the whole project area, and

· Assess the current negative effects of the agriculture, forestry, and livestock production systems on catchment conditions and make recommendations to alleviate them.

1.2 Approach and Methodology

The study approach involved a reconnaissance assessment of the whole area contributing to soil erosion problems in the upper and lower catchments and selection one micro catchment as representative of the whole catchment. These micro-catchments were studied in greater detail to determine soil and water conservation constraints and opportunities. As part of this study detailed topographic survey (within the scheme area) and detailed field survey were undertaken for the micro-catchments. Removal of the natural forest resources that resulted in the removal of biomass for sale of firewood, land degradation as a result of poorly attended foot paths and cattle movement lines, runoff from road culverts, land fragmentation and highly dissected nature of the topography were constraints cited with a direct relevance to SWC.

Of direct relevance to SWC and land management study, secondary data were also collected from local government institutions including the Woreda Agriculture and Rural Development and the woreda Land Management Administration Offices. Consultations of a cross of the local communities at various levels including kebele leaders, women and youth groups, and land owners, landless or jobless were undertaken. Kubsa Bora Kebele is the site selected for the development of the small scale irrigation of about 45ha land was selected for the study.

1.2.1 Secondary Data Collection

Secondary data were assembled from various government institutions, local subject matter specialists, and individual farmers, and Development Agents (DA). The government institutions include the Woreda Agricultural and Rural Development, the Land Management, and Irrigation Development Offices of the woreda, and the Agricultural Development Centers of the respective kebeles. During the field works, there were many opportunities to observe the physical features, problems related with various production systems, soil erosion or land degradations, soil and water conservation interventions undertaken, water sources; availability of roads and other infrastructure.
1.2.2 Stakeholders Consultations

Briefings of the objectives of the study or the survey were given at the respective government offices, kebele and development centers, of the various kebeles prior to the undertaking of the field data collections. It was possible to have contact and discussions with various groups of people such as kebele cabinet members. Kebele leaders, religious leaders, women and youth group leaders, land owners and landless in the selected kebeles and villages.

1. NATURAL RESOURCES
2.1 Location

The Till Bose Micro-watershed Is located about 25 km south of Sagure town, the capital of Digelu & Tijo Woreda. It is located in Qubsa Bora Kebele.  The total area of the pilot micro-watershed is 2184.56ha while the total area of area of the kebele is about 2778.5ha. The study area is accessed by all-weather road that runs from Sagure to Ticho town. It is located west and is adjacent to Danisa Small scale Irrigation Project. It anticipated of having homogenous soil, climate, soil and farming systems with Danisa micro-watershed. The watershed drains into the Great Rift Valley system.

2.2 Agro-climate

Depending on rainfall and elevation, the study area is divided traditionally into two agro-climatic zones, namely Dega, and Woina-Dega, zones with elevations ranging from 1800 to over 3300m above sea level. In general terms the climate is cold in the highlands and medium in the lowlands. The rainfall and the climate are suitable for the production of cereals, pulses, fruits, vegetables and root crops. Information obtained from the woreda agricultural office show of between 900 to 1400mm. Most rainfall occurs between the months of March to September.  The dry months are from mid October to February and the month of May. Rainfall decreases from high elevation to low elevation. The rainfall is bimodal and the long and short rains are sufficient to support crop production in the high and mid altitudes. Temperature records obtained from the Woreda agricultural office indicated that the mean day temperature varies from 180c to 220c   in the Dega and Woina Dega zones.
2.3 Topographic Features

The area has a wide range of topographic features. The major features are undulating and rolling plateaus with intermittent hills and mountains. Also undulating plains and with various intermittent hills, gorges, river valleys are typical features in mid altitudinal parts of the study area.

2.3.1 Slope and Relief Type (Topography)

Slope calculation was undertaken and is based on FAO guidelines. There are five types of slope classes. In terms of slope and topography the upper part of the study area has steep to very steep slopes from 30-to 50% and times reaching above 50% in some places. About21.00 %( 458.43ha) of the micro-watershed has slopes of about 0-8 -%. The slope ranges between 8-15% and 15- 30-% covers about 36.17 %( 790.09ha) and about 29.50 %( 644.56ha) of the total area respectively. On the other hand areas having above 30% slope are about 13.33% (29149ha) of the total catchment area. In regard to slope class, it apparently clear that the areas with above 15% slope classes are highly vulnerable to erosion hazards for the existing agricultural undertakings is being carried-out without appropriate conservation measures and good land management practices. In all aspects, about 42.83% or 936.05ha of the total area of the micro-watershed is exposed to erosion problems and various land degradations due to slope effects. If appropriate land management practices are not undertaken, the current or the existing erosion or degradation problems would be exacerbated. Slope calculation was based on the national Community Based Watershed Management Development Guidelines (2005) and this has been grouped into in five classes. This sort of classification is undertaken for use proper soil and water conservation and various land management recommendations for different slope classes. In general, areas with over 15% slope classes are considered to be vulnerable to various types of soil erosion hazards and therefore require appropriate soils and water conservation interventions and land management programs. The slope class of the watershed is indicated on Table 2.1 below.

Table 1‑1:- Slope Classes of the Tilo Bose Micro- watershed

	No
	Slope Classes
	Area in ha
	Percent (%)

	1
	0-8
	458.43
	21.00

	2
	8-15
	790.09
	36.17

	3
	15-30
	644.56
	29.50

	4
	30-50
	219.69
	10.05

	5
	>50
	71.80
	3.28

	6
	Total
	2184.56
	100.00
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Figure 1‑1:-The slope class of Tilo watershed

2.4 Soil Types and Soil Fertility
The farmers recognize the soils based on their colors and theses include black (vertisols), red and grey or the mixture of the two types. Observations were made in regard to the soil color, texture and surface conditions. The highland soils are considered in general to be Pellic vertisols, and vertic cambisols and the soils on hills and exposed mountains are mainly Leptisols. Soil fertility appears to be good due to the inherent character of the soil and use of the inorganic fertilizers (Urea& DAP). However, traditional crop management or cropping systems are not adequate to main the soil fertility status of the soil fertility depletion appears to be the main biophysical factor limiting crop productivity. The full text of the major soils types, texture, soil depth, suitability and fertility status would be given by the soils study team.
2.5 Water Sources

There are numerous springs and rivers in the Micro-watersheds used for human and livestock populations. But the water supply from theses sources are unprotected and most cases take substantial time to fetch the water for those households located far away from the these sources. Discussions with the community women representatives revealed that clean water shortage appeared to be among the top priority problems of the community as a whole. Thus the women groups recommended support from concerned individuals or government institutions for the development of appropriate and safe water supply systems equitable for the end-uses in accordance to the to the existing problems. It was observed that there few hand dug wells in the area but most of them are not functioning due to lack of appropriate and timely repairing. It is also understood that there is high ground water potential.

2.5.1 Water Control

Small scale traditional irrigated agriculture are being undertaken by the households who have lands adjacent/living within the vicinity of the perennial river (Boneya River). The main produce from the current undertakings in regard to small-scale irrigated agriculture is potato and in some instances green pepper and some vegetables.  The total areas of land anticipated to be developed in these areas is about 120ha.

2.5.2 Small-Scale Traditional Irrigation

Small-scale traditional irrigated agriculture is being undertaken by some farmers located along the river producing mainly potato and some amount of green pepper. They divert the river by digging small channels to convey the water in to their farms. And this appears to be tedious and time consuming and a lot of water is lost through seepage before it reaches the targeted area. Currently the zonal Irrigation Bureau has intended to undertake an improved and better irrigated agriculture to assist the farming community in the study area. Therefore, about 45ha of land is allocate for this purpose and at 0.5ha/household, this can benefit 90 households to produce high value crops/ vegetables such head cabbage, leaf cabbage, carrot, sweet potato, potato, tomato, green pepper, egg plants, etc.
2.6 Vegetation Compositions

Patches of closed areas that have approached natural forest and shrub are seen lying or bordering the upper reach of the watershed. Hagenia abyssinica, Juniperus procera, Podocarpus falcatus, Olea sp, Erica arborea (dominant shrub found above 3300masl) among others are seen in the closed areas with mix of Eucalyptus globulus, Acacia abyssinica, Eurphorbia abyssinica, Celtis afrricana, Pygeum africanum in the mid altitudes. Both the closure and plantations were and are undertaken by the government and the community. There is a severe fuel wood shortage in the upper reach of the catchment of the study area. Many hill sides steep slopes, valley bottoms are cleared for agriculture, construction, fuel wood all across the study areas and income sources. According to the information gathered from the Development Center the forest is estimated to be about 585ha. Some hills and mountain are recently being closed and rehabilitated especially around the foot of Galama Mountain.

2.7 Grazing Resources

Natural pasture is available in the form of grass, legumes, browse and trees.  Major Grass species include: Cynodon dactylon, Snowdenia polystachya, Hyparrhenia rufa, etc. Major legume feed source include clover sp, etc and browse/shrub species include- Acacia, Carissa edulis, Dovyalis abyssinica, Acacia abyssinica, Acacia species, Rosa abyssinica, etc. According to the information gathered from the Agricultural Office, all grazing lands are invariably under communal use. And there are no private grazing lands except the homesteads. There is severe shortage and a decrease in the areas of the grasslands in the watersheds due to the expansion of cultivated lands as population craves for more cultivated lands. Crop residues of barley, wheat, and maize are for dry season livestock feed and house construction (barley left over). Farm lands, shrub land, hill and mountain areas are used for grazing and there are no private grazing lands except homesteads.

2. LAND USE
3.1 Present Land Uses of the Kubsa Bora Kebele

Cultivated land in this kebele is about 2778.5ha while other land use types include grazing land 458ha, forest land 183ha, and institutional lands 268ha.

Table 2‑1:- Land Uses of Kubsa Bora Kebele

	No
	Types
	Area
	Percent

	1
	Cultivated Lands
	1869.5
	67.2

	2
	Grazing Lands
	458.0
	16.4

	3
	Forest Lands
	183.0
	6.9

	4
	Institutional Lands
	268.0
	9.5

	5
	Total
	2778.5
	100.0


Source: Kebele Profile

Land use data were been obtained from the kebele agricultural office. This indicates that cultivated, grazing lands, and forest lands are the dominant land use types with 67.2%, 16.4% and 6.9% respectively. The remaining balance is occupied by institutional lands. Cultivated lands are based primarily on barley, wheat, field pea, faba bean, potato, and maize. Livestock is integrated with main purpose of milk, fattening, draft animals, combined with small ruminants-goats and sheep and poultry as well. Apiculture is also is also practiced all across the study areas. Cultivation is mainly is oxen plow with some hoe cultivation on steep slopes. Some kind of cereal/with pulse crops rotation is practiced but fallowing has declined due to land shortage. Use of inputs is being undertaken by most farmers such as DAP, Urea, and herbicides (2, 4-D).
3. SOIL CONSERVATION/ NATIONAL PROGRAMS AND LESSONS
4.1 Review of Related Projects

The four main institutions involved in soil conservation and watershed management in Ethiopia are: (I) the Federal Government, primarily through the Ministry of Agriculture and Rural Development (MoARD) in conjunction with the UN World Food Program (WFP); (ii) Regional Governments; (iii) Donor Agencies; and (IV) Non-Governmental Organizations (NGOs). In many cases they are interlinked, for instance the MoARD and WFP or GTZ and the Oromiya Regional Government. In this section the activities and lessons learnt from previous projects are presented.

4.1.1 MERET Program

The main executor of watershed management is the Managing Environmental Resources to Enable Transitions to more Sustainable Livelihoods (MERET) Project within the Ministry of Agriculture and Rural Development supported by the World Food Program (WFP).

This project has been running since 2002 and follows on from previous projects supported by the WFP such as the Land Rehabilitation Project. The project is concerned at farm level with conservation, intensification and expansion of cultivated land, and diversification of income opportunities. The main thrust of the project is to enhance the productivity and sustainability of the farming system by introducing conservation measures and improved technological packages that utilize the same land area. Some interventions are also aimed at reclaiming degraded land and bringing it back into cultivation or as community forestry (WFP 2005).

The Local Level Participatory Planning Approach (LLPPA) developed by the project has gained national acceptance and similarly the Guidelines on Community Based Participatory Watershed Development (2005) are commonly used, directly or in some modified version. Vast areas have been ‘treated’ under this program, usually supported by food-for-work. The area focus has been food insecure and (generally) moisture deficit Woredas, mainly in Tigray, Amhara, Oromiya and SNNP regions, and activities have been largely limited to soil and water conservation measures and area closures.  Some 600 micro-watersheds (200 - 500ha) in 74 vulnerable Woredas (23 in Amhara, 17 in Tigray, 16 in Oromiya 12 in SNNP and three each in Dire Dawa and Somali) have been supported (WFP 2005). MERET has undertaken a cost-benefit analysis of its interventions (WFP 2005). In the absence of baseline data, reliance was made on farmer perceptions of change, as assessed in 66 sample catchments in eleven Woredas (six of which fell within the Awash Basin), and theoretical calculations (e.g. application of the USLE). Both financial (farmer) and economic (impacts on the national economy) analyses were undertaken, with a 25-year time horizon. The aggregate Economic Rate of Return (ERR) was assessed at 13.5% over 25 years without accounting for downstream benefits and intangibles. This was largely attributed to the moisture effect of SWC.  However forestry was found to be unprofitable (although this might change as forests mature and become marketable) and the performance of the biological conservation measures (primarily forestry plantations) have generally not been satisfactory. Financial analysis (farmer level) offered higher Internal Rates of Return (IRR) between 9.5% and 19.3%, with higher returns in the drier sites. This is the only known cost-benefit evaluation of SWC in Ethiopia and, even so, is based on qualitative rather than quantitative data.

4.1.2 Experiences in Watershed Management

The MERET/WFP project had been operating for over 25 years, and offers a wealth of experience. The approach of this project has changed dramatically over the years, reflecting experience of what does and does not work. The early approach to watershed management was large scale and top down; the achievements proved not to be sustainable mainly due to the unmanageable size of the target areas and the lack of community participation (WFP 2002). Over the years, in conjunction with decentralization, the project has been re-designed to be a ‘bottom-up’ project, owned and driven by communities. Target areas have been reduced to micro-catchments (essentially communities) with areas of 200 to 500ha. The focus has also shifted from protection, conserving the resource base, to production and improvement in rural livelihoods. This is in line with international experience and especially the Indian experience, and most organizations working in watershed management now follow similar practices. The MERET/WFP experience, outlined in recent (January 2005) guidelines, provides a model for the potential watershed management project in the Awash Basin. However MERET focused on food deficit areas, which also tend to be the more degraded areas. There may be important new challenges in working in food surplus/ less degraded areas, especially if they are also water surplus rather than water deficit areas. The proposed Upper Kesem project envisages appropriate “cash remuneration” rather than food for work.

Key lessons from Ethiopian experiences in watershed management include.

· Projects need to be owned by the local communities,

· Complete sub-watersheds need to be included in the project, even where this involves crossing administrative boundaries,

· The optimal size for project implementation is between 200 to 2,000ha (generally 350 - 500ha is recommended),

· Projects benefit from an ‘integrated’ approach. However, concepts on ‘integrated’ vary and rarely extend beyond agricultural production,

· Interventions need to be adapted to local conditions rather than following standardized models,

· Implementation is easiest in areas offering most immediate benefits, especially water stressed areas. Water conservation offers more immediate and visible benefits than soil conservation,

· Costs vary with circumstances. However, a typical cost for project implementation over five years  about ETB 7,140 (USD 340) per hectare, about USD 121,000 to USD 195,000 for a typical (350 - 500ha) watershed depending on the degree of ‘free’ labor provided by communities,

· Community mobilization and planning takes up to about one year; implementation typically requires 3 to 5 years,

· Optimal support levels are around three diploma level Development Agents per development centre (Kebele, about 800ha or about two micro-watersheds) plus trained farmers,

· The importance of markets and marketable products to offset the cost of investment in conservation should be given due consideration. It is difficult to sustain watershed management on increased productivity of food grains alone; diversification for cash crops adapted to local markets or other income generating activities is an essential part of the mix,

· The Ethiopian experience has focused primarily on soil and water conservation (especially physical structures), water harvesting, and hillside closures. There are few examples of truly integrated watershed management,

· Benefits from watershed management are generally increased crop production, increased forage production; income opportunities especially from livestock (increased forage) and honey (increased tree cover); and aquifer recharge leading to water harvesting opportunities,

· Key constraints are institutional capacity limitations at Regional, Woreda and Kebele/community levels; open access and free grazing of livestock; the requirement for support (generally food-for-work) to support community mobilization; and lack of maintenance after completion,

· There has been almost no before and after evaluation of benefits. However, most observers agree that, within the moisture deficit and food insecure Woredas, the crop and forage production benefits are real. MERET has undertaken an economic analysis indicating economically viability, and

· There is limited evidence of community drive for watershed management and self-replication is limited. Efforts have been, and remain, primarily supply-driven by government and donor agencies, and supported by payment (food or cash for work). This suggests that, however reap the benefits, they are perceived by local people as insufficient to justify their own investment, at least within the current environment of support.

This Ethiopian experience is supported by international experience. Catchments in the 200 to 500ha size range have been found to be most effective in India and Kenya with small catchments being more likely to be social units as well as hydrological units, thus mobilizing communities to make the necessary investments is considerably easier.

In summary lessons to consider for the Current watershed Projects include:

· Community owner-ship and institutional structures are fundamental to project success,

· The ‘building blocks’ for watershed management should be community catchments in the 200 to 500ha range,

· Extensive support and adequate numbers of Development Agents are required for project implementation. Consultancy support requirements will also be significant for such watershed project,

· Cash for labor is envisaged for project implementation in DD, but with labor payments being low to achieve a community contribution to the project cost,

· Payment for labor contributions will vary across the range of interventions envisage, being smaller for interventions benefiting an individual than for interventions that benefit the community,

· Implementations of interventions in each micro-watershed should take 3-5 years, and

· To speed up interventions, larger community works may be implemented by competitive tendered contract vis-à-vis improved rural roads and footpaths.

4.1.3 National and Regional Policies Relating to Watershed Management

The Coalition for Food Security Program suggested that Integrated Participatory Watershed Management Planning should form the basis for planning and implementation of food security programs just as the Community Based Participatory Watershed Development Approach (CBPWD) is now the national policy approach to rural development.

More significantly though, the national government on 15th July 2005 published a Rural Land Administration and Land Use Proclamation (No. 456/2005).
This proclamation demonstrates the Government’s concern about land degradation and its commitment to combating the problem. The proclamation confirms state ownership of land but also grants access to land for all citizens wishing to engage in agriculture. It indicates that all rural land will be measured and the holders be given a cadastral map. It provides for the registration and certification of individual rural land holdings, and provides tenure security and right of transfer in perpetuity in that the rural land use right has no time limit.

The policy allows for land to be leased (but not sold) to others provided the holder is not displaced from the land and it also allows the lessee (but apparently not the lesser) to use the right as collateral.  Most importantly it defines obligations of rural land users, and land use restrictions. Protection of land becomes an obligation and failure to protect can lead to loss of title.  Free grazing in areas with SWC is prohibited and appropriate SWC measures are required for all lands of <30% slope. Cultivation on slopes of 31 - 60% slope requires bench terraces. Slopes of >60% cannot be used for either cultivation or free grazing. Closure of degraded lands, and compensation for prior users is provided for. A minimum holding size is referred to, but this is to be determined by the Regions. In principle, the proclamation is a positive move and at least ensures the land tenure rights of the vast majority of subsistence farmers, which should have a positive impact on their desire and ability to invest in their land for fuel wood provision and soil and water conservation. The capacity to enforce the policy in practice remains to be seen as does the emergence of a market to drive agricultural investment.

4. LAND DEGRADATION
There appears severe land degradation or natural resource degradation across the kebele and its environments which extend in to the catchment and mountain and hills above the study area. On the eastern area of the catchment steep slopes are brought under cultivation and grazing due uncontrolled or unwise use of the resources and population pressure. In all aspects marginal lands that are suitable for grazing and forest are cleared for   agriculture and fuel wood. In fact substantial areas of forest and wood lands are cleared for fuel wood construction, and other purposes without any significant replacement or protection for the remaining natural forests. Most of these degraded to bare lands with no remaining grazing resources to sustain the livestock.  Therefore, a significant shortage of grazing resources has occurred and wild life reduction in the area and its surroundings. In general a reduction of the perennial natural forest and wood lands brings about severe soil erosion, reduced soil depth and soil fertility and moisture availability, run-off, and reduced concentration time in the catchment. Soil erosion processes include: rain splash, sheet wash, gully erosion, and wind erosion and effects of each processes are indicated below:

5.1 Soil Erosion and Water Conservation

Except on grazing lands, patches of woodlots and homesteads, soil erosion is pronounced in cultivated fields, steep slopes, communally owned spots, foot-paths and cattle trafficking lines and waterways. Land degradation in the form of water/soil erosion is has been well identified and ranked first in the communities PRA exercise. Sediment deposition from adjoining high slope is threatening the under lying grazing lands and cultivated fields by overburdening with the eroded materials. At times these eroded materials are sub soils, gravel, cobbles and boulders. For example the growth of grass on a patch of grazing field lying below Galama Mountain and hill in the eastern part of the community watershed is seen affected by such incidences.

Gullies are found naturally on valley slopes in association with the natural drainage network. Their creation is also often associated with poor roads, foot paths and cattle trafficking lines or field drainage where concentrated runoff has eroded channels that form gullies. Within the cultivated fields eroded and degraded lands are seen formed as numerous small rills or gullies have led to a high-density drainage network that has removed most or all of the soil. Soil loss in gullies is difficult to measure. At times the depth of gullies extends up to 3m depth. Gullies allow and may contribute considerably to downstream sedimentation by providing channels to convey sediment and the run-off into the main drainage system, and also accelerate the moisture and nutrient depletion process. Gullies suck out the water that would have gone to the plants in the root zone, hand dug wells, springs and the ground water. Soil loss is not only the loss of a given amount of soil leaving an area but also a loss of water holding capacity of the soil and effective rainfall as a result of surface runoff generated from lack of infiltration and absorption capacity. Soil depth is an essential element that creates a deeper rooting zone for plants to utilize moisture and soil nutrients. Major causes of land degradation are: footpaths and cattle trafficking lines, traditional ditches, undersized/encroached natural waterways, absence of adequate conservation practices in the cultivated fields and free grazing.

5.2 Soil Erosion Process
Soil erosion processes include: rain splash, sheet wash, gully erosion, and wind erosion and effects of each process are indicated below:

1. Rain splash- rain drops detach soil particles and transport them easily down slope,

2. Sheet wash –this runoff or overland flow where excess rainfall flows down slope carrying sediments,
3. Gully Erosion – gullies are temporary channels often with steep sides slopes which grow by headwall extension, and
4. Wind erosion- Tillage operations that prepare the soil for planting and control weeds also expose bare soil to possible erosion by wind and water. Erosion removes fertile soil and contributes to problems of air and water pollution. Several techniques are used to combat erosion. Crop farmers are shifting toward reduced-tillage techniques to prepare their seedbeds. Many keep a mulch cover of residues to shield their soil from wind and water erosion. Crop rotation and cover crops are also being increasingly used to hold soil in place between plantings. Still, many small-seeded crops require a finely worked, pulverized seedbed, and soil erosion cannot be completely eliminated. Soil erosion problems exist on all land use types particularly rills, and gully created by run-off from steep slopes. Sheet and rill erosions are more pronounced on the steeper slopes while gully erosions are concentrated within the gentle and moderate slopes. Farmers traditionally practice bund terrace on farms for soil conservation as means for farm boarder separation. Most farm fields are treated with bund and cut-off drain and contour farming. Soil erosion rates in Ethiopian highlands are very high due to heavy rainfall, unwise uses of steep slopes, population pressure, widespread and sometimes inappropriate cultivation practices, deforestations, and consequently loss of vegetation cover.
5.3 Integrated Watershed Managements

Watershed managements in all aspects focused on soil and water conservation approaches such as soil bunds, bund construction on farm lands, water way construction, area closure terracing, cut off drain construction, etc which reduce run off , promote infiltration and trap sediments.

The former soil conservation approaches in the country were undertaken that:

· Soil erosion was seen as a physical process to be controlled by physical means, with control considered as end by itself per say,

· The effects on agricultural production in some cases ignored with the community in most cases  considered as the part of the problem to be solved,

· The community was not consulted and forced to provide labor and regard themselves to be the beneficiaries,

· The major causes of the land misuse such as land tenure and population pressure were not due attentions.

More recently soil and water conservation approaches are being integrated with technical and biophysical measures such as agro-forestry, contour plowing, and increased use inputs, row plantings, use of improved seeds, hedgerow planting, etc. Area closures of grazing lands and hill side valley bottoms, and reforestation are part of the mix. The 2005 guidelines prepared by the Ministry of Agriculture and Rural Development in regard to this matter states that- “Watershed Development has been problematic when applied in rigid and conventional manner and when applied without the community participation and using hydrologic panning units and which resulted in various failures and serious shortcomings and difficult to attenuate.”    Moreover, the near failure of the past undertakings can be explained in terms of the addressing the needs and requirements of the land rather than the needs of the community who use the land. Therefore, the participation of the community in the undertaking of the watershed management is paramount important and becoming a universal norm. There is an urgent need that the integrated watershed management aspect must demonstrate the rapid benefits to the community who are part and parcel of the undertaking and who invest their time and their lands in the soil and conservation works.

Integrated watershed management aspects must be holistic and people focused. In general the management must focus on people and their livelihoods and needs and inclusive all possible sectoral aspects that impact livelihoods. It requires to be forward looking, improve land management and no merely respond to symptoms of degradation.  There appear to be severe land degradation all across the study area and numerous gully formations are evident. All available lands regardless of its suitability and slope gradient are being used for cultivation and consequently medium to severe soil degradation appear over most of the lands used for grazing and crop production. The communities in the study areas the development agents within the various kebeles indicated that the fundamental cause of soil erosions and in general the degradation of the natural resources the severe and adverse impact human activities (conversion of forest lands into cultivated lands) on the natural resources due to the rapid increase in human and livestock populations. Demographic growth in the range of 2.5% -3.0% per annum both on human and livestock populations’ density are now greater than the carrying of the natural resources. This has resulted in the fast spread of land degradations or gully developments and irreversible degradation of the natural resources. In general, the main causes of natural resources degradation/ soil erosion are:

I. Considerable expansion of cultivated lands on steep slopes, forest areas, and marginal lands,

II. Overgrazing due to livestock increase and shortage of grazing and browsing resources, and

III. Destruction of forest and wood lands/ shrub lands for fuel wood, construction, etc.

5.3.1 Assessments of Past Interventions

Various attempts have been undertaken by the local agricultural offices and the communities with regard to soil and water conservation activities on each land use types. The past interventions undertaken although limited in types and extent have in some ways temporarily helped to mitigate soil erosion problems, but effective actions to maintain the interventions have been very limited. The various intervention undertaken in the past and as of recent include:

· Enclosure along the high mountain ranges,

· Soil bunds on farm lands for soil conservation and marking farm boarders,

· Gabions,

· Water way construction,

· Cut off drain construction,

· Bund construction on farm lands,

· Fallowing or deferred grazing for one season on grazing lands, and

· Stone faced bunds, etc.

5.3.2 Types of Interventions on Each Land Use Type

The various interventions or conservation measures undertaken across the study area in general include soil bunds, cut off drains, check dams etc and others interventions types indicated above. The most and commonly used conservation measures undertaken are soil bunds, water way construction, and cut-off drains on agricultural lands and on other land use types include gabions(gullies), area enclosure(forest lands) and one season fallowing on grazing lands. But the extent and areas for various interventions could not be given by the respective agricultural offices. Effective actions or yearly maintenance for the various conservation interventions are virtually appear to be insignificant in general.

5.4 Consequences of Soil Erosion

The major effects of accelerated soil erosion in the highlands in general are the decrease in soil fertility and consequently the decrease in crop yields and natural resources degradation. The fact that the study areas comprise most of the human and livestock populations and are widely cultivated, the concern is that uncontrolled soil erosion on the cultivated lands will bring about a reduction in crop productivity and natural resources.

5.5 Soil Erosion Rates

Soil loss in not only the loss of a given amount of soil leaving a given area of land but it is also loss of water holding capacity of the soil and effective rainfall as a result of surface runoff generated from the reduced infiltration and absorption capacity. Steep slopes with high intensity of rainfall like the upper parts of the catchments are characterized by high erosion rates.

Soil depths: good soil depths are essential component that bring about a deeper rooting zones for plants to properly maximize soil and plant nutrients. Soil depth: is an essential element that creates a deeper rooting zone for plants to utilize moisture and soil nutrients. Deeper soils have more fertile topsoil and higher infiltration capacity, allowing better response to applications of agricultural inputs such as farmyard manure. In the national level study on effects of SWC, revealed that on treated plots close to bund on average an incremental soil depth of 35cm was measured compared to the control plot. On untreated cultivated plots as a result of erosion soil depth is shallow to very shallow (25-50cm) and (<25cm), respectively. Associated agriculture and social studies found very low crop yields and a general shortage of livestock feed. This can be attributed in part to the chain of erosion driven problems such as decreasing soil depth, decreasing water holding capacity of the soil and depletion of soil nutrients. Gullies allow and may contribute considerably to downstream sediments by creating channels to convey sediment and the runoff in to the main drainage system as well as accelerating the nutrient process.

5.6 Soil Conservation and Land Management in the Micro-watershed

In the project areas there are different ongoing SWC and land management programs pertinent to watershed management and natural resource development. Most of them are natural resources conservation based programs. Natural resources management activates are being implemented by the Bureau of Agriculture and Rural Development. The program supports land rehabilitation activities through constructing access roads, hillside terraces and check dams. Besides it also is undertaking limited natural resources conservation based activities that comprise grass and tree plantation and limited gully control measures. Hillside terraces and trenches, gabion, check dams, area closure, re-vegetation are some of the measures implemented are some of the activities undertaken on limited scale.

Other activities being undertaken by the communities include area closure and re-vegetation, Hill side terraces, trenches, reforestation, etc. Field observations however indicated that the efforts undertaken in past appear to in varying degrees of quality and performance especially in regard with the measure as they are poorly maintained and exposed to livestock trampling. Many steep slopes, valley bottoms, hill sides, and mountainous areas are still devoid of their vegetation covers for being cut for fuel wood, expansion of agricultural lands to extremely marginal lands. These need to be apparently given due attention for rehabilitation through area closure and appropriate soil water conservation activities/ physical and bio-physical conservation interventions. Currently financial and resources constraints, lack of expertise have constrained appropriate soil and water conservation or natural resources conservation to a greater degree all across the study areas. If the natural resources degradation problems are to be attenuated such undertakings cited above need to be scaled up and introduced in all of the study areas. Because of much of the untouched areas much effort remains to be done to alleviate the natural resource degradation and livelihood problems of the communities.

Close to bund on average an incremental soil depth of 35cm was measured compared to the control plot. On untreated cultivated plots as a result of erosion soil depth is shallow to very shallow (25-50cm) and (<25cm), respectively. Associated agriculture and social studies found very low crop yields and a general shortage of livestock feed. This can be attributed in part to the chain of erosion driven problems such as decreasing soil depth, decreasing water holding capacity of the soil and depletion of soil nutrients. Gullies allow and may contribute considerably to downstream sediments by creating channels to convey sediment and the runoff in to the main drainage system as well as accelerating the nutrient process.

A. Crop Production

For the sustainable development of the watershed and wise use of the natural resources, promotion and support and support for productivity enhancement and livelihood improvement activities are paramount important component of the interventions programs. The farming system is cereal based and subsistence mode of production with the use of inorganic fertilizers, DAP and Urea in most cases. The production system is rain fed agriculture. Some farmer located along the river banks practice traditional irrigated agriculture and produce potato, onion garlic and green pepper, etc. Crop production is based primarily on cereals and secondly on high pulse crops. The most important crops are wheat, food barley, malt barley and maize, etc. The pulse crops include field pea, faba bean, etc. Pulses are used as cash and household consumption crops besides malt barley and potato which are used as major sources of cash.

The production system is fully rain- fed agriculture and produce once in a year with Meher rains. Very few farmers, especially at the western part use very small scale traditional irrigation for the production of potato, onion, garlic, and pepper. Use of external inputs such as chemical fertilizer and improved seeds are constrained by high prices. According to the Key informants (community watershed committee members and few other community members), the yield of major crops is steadily declining because of soil degradation and fertility loss, lack of improved seeds for major staples, ever increasing of fertilizer prices which they told us is beyond their purchasing capacity, mono cropping, pests and diseases. Prevalence of pest is one of the major constraints for potato production, which is the second most important crop (even in some case first) in the area. In the previous times farmers used fallowing as a means of soil fertility restoration. However, they are not any more practicing it because of shortage of farm land. Some of them use manure and cow dung as means to restore soil fertility and increase production and productivity. Crop diversification and intensification is not well adopted in the area. As explained above, they depend on few cereals with mono cropping practice and produce once in a year. Vegetable production, except potato, is not common practice. Therefore, interventions are required towards introducing communities with alternative agricultural production techniques, enhance their existing knowledge for greater productivity through demonstration of different technologies and inputs, crop diversification through introduction of adaptive varieties including vegetables, and crop pest and disease control for enhancing food security and livelihood improvement of the resident communities.

B. Livestock Production

Livestock production is an integral component of the farming system of the community watershed. Every household keeps some livestock. Important livestock are cattle, sheep, goats, and equines (mainly horse, donkey and mule in that order). These animals considered by farmers as their major sources of food, cash income, draught power and pack animals. Oxen are used for plowing, cows for providing milk for household consumption, butter production for market to generate income and substitution of draught power. Sheep and Goats, are main sources of cash income to the families and to some extent for own consumption. They are also main coping strategies for the family at the time of drought shocks in the area.  Equines are used as pack animals and used to transport farm products to markets and from the field to the house. The integration of livestock into the farming system is particularly important for increasing food security, and in diversifying the income sources of households. However, due to the low genetic potential and management related problems mainly feeding and veterinary issues, the productivity of local breeds is low. Almost all of the farmers in the area keep local breeds. The introduction of improved breeds is very limited and during discussion with the community representatives, they have raised as one of the limitations for the low production and productivity of livestock in the area. In general, livestock has an important contribution to the household economy. According to farmers' opinion, income earnings from livestock is appreciating every year due to the fact that farmers have started keeping small ruminants, particularly sheep for income generation and the market value is also found to be favorable.

The major types of livestock in the watershed include cattle, sheep, goats, horses, donkeys, poultry, etc. which are mainly indigenous types. Generally the livestock management systems followed in the study area is traditional.  Only few households have introduced improved stock. The major types of husbandry undertaken include herding, housing; feeding, watering, breeding, and what have you. The major reasons of having different types of livestock include for draft power, source of cash income, meat, manure, etc ( cattle), source of cash income, food, skin, manure, ( sheep and goats), transport, riding, and manure, draft animals ( horses, and donkeys), Sources of income, eggs, meat,(poultry).

C. Grazing Resources

Natural pastures are the main sources of all types of livestock. Animal feed is scarce in the study area and its environments. The major sources of feed are both natural herbage and hay or from crop residues and cultivated lands after harvest seasons. The grazing lands in most cases are being used for farming and they appear to have decreased over the years and the farmers are for forced to make seasonal movement away from their abode to nearby forest areas and mountain and hilly areas during the rainy seasons or when crops are on the fields as coping mechanisms Supplementary feed in terms of hay and crop residues are also given. Poultry feed is mainly from grains, crop rejects, and waste household food.

D. Animal Health/ Diseases and Parasites

Animal diseases and parasites are assumed to be one of the causes for low productivity high mortality rates of the domestic animals. This is due mostly to inadequate veterinary services, poor management practices, and inadequate feeding managements. In most cases small ruminants i.e. sheep and goats are vulnerable to such diseases and parasites. Major livestock include blackleg, lungworm, anthrax, foot and mouth diseases, coughing, and external parasites which bring about high mortality deaths low skin hides quality and shortages of draught animals. Inadequate services in terms of manpower, drug availability, and inaccessibility to most sites are the major problems faced by the communities of the study areas and its environments. There are no well trained farmers to undertake emergency vet services in the absence of the vet development agents. The already established vet clinics are ill-equipped and most cases the personnel are diligent to discharge their duties as required and in because frequent staffs turn over to be common problem. The major livestock diseases are indicated in the Table below.
Table 4‑1:-Major Livestock Diseases

	No
	Livestock Types
	Types of Disease

	1
	Cattle
	Anthrax, black leg, respiratory diseases, internal and external parasites

	2
	Sheep
	Sheep pox, PPR,  internal and external parasites, Pasteurelosis, etc

	4
	Goats
	Pasteurelosis, goat pox, , internal and external parasites, etc.

	5
	Equines
	African horse sickness and respiratory diseases.

	6
	Poultry
	Newcastle diseases, fowl pox


Source: Woreda Profile.

*Crop and livestock production reports will intensively be dealt by the agronomic study team.

F. Description and Analysis of Existing Non-land Based Interventions

G. Off- farm Activities

Off- farm activities have important role in reducing poverty by increasing employment and income generating capacity of the poor. Due to different reasons mentioned earlier, the traditional cereal and livestock production alone could not be sufficient enough to support the livelihood of the people in the target area. Economic diversification and the creation of additional job opportunities outside of the current engagement are of crucial importance for increasing the limited incomes of the poor. To achieve this objectives, all round and holistic interventions are required. Currently Petty trading based on agricultural products such as grain, small ruminants trade is being practiced, which is not as such at wider scale. It was noticed that traditional handicraft activities such as weaving (garment making), pottery and blacksmith are not practiced within the community watershed because of lack of demand and may be cultural issues. During community conversation, they mentioned that these activities have been practiced in earlier days and now no one is practicing it. However, they requested training on carpentry, woodwork. As a means of income generation, poor households, especially youths migrate to different places within and outside of the Region. It is understood that most people during slack seasons migrate to various places. Supporting such people to do their own income generating sources in their own resident would be crucially important. During the PRA exercise it was disclosed that within the majority of the households of the community watershed there are one or two youths in each household. This means there are many youths demanding their independence. The issue of youth landlessness is generating generational tensions.   Similarly, other on farm activities like fattening, poultry, beekeeping, vegetable production and others are not well promoted and practiced. These are practiced with limited scale. Therefore, support for promoting such activities would also be another dimension of intervention. Despite their significant role  in diversifying and increasing the income of the people, which in turn have role to decrease pressure on natural resources because of getting alternative sources, these activities are not widely done. As most of the community members have pack animals, they have shown interest to be engaged in petty trading.  Some of the challenges and constraints in the on/off-farm activities are found to be lack of basic skills, lack of startup capital, bad traditions towards handicraft making and access to market.

H. Apiculture/ Bee Keeping

Traditional bee keeping is practiced in the area. It has been practiced for centuries without much improvement. The majority of farmers use ages old, cylindrical beehives made of locally available materials such as Bamboo stems.  Bee keeping activity is solely the responsibility of male farmers. For harvesting of honey, they use smoke to repel the bees to harvest honey. It is also observed that some farmers start to use modern beehive distributed by the government. Such improved bee keeping is generally a recent phenomenon in the area and farmers have not yet observed the results. However, they have shown interest, despite the price of the modern beehive. It is understood that if promoted can be become one source of income to the community.

Crop and livestock production reports will be intensively will be dealt by the agronomic study.
5. INFRASTRUCTURE AND MANPOWER AVAILABILITY
6.1 Agricultural Support Services

The Agricultural and Rural Development Bureau (ARDB) provides agricultural credit, input supply, and training services to the staff both at headquarter and field levels. There is also an Agricultural Regulatory Team which is responsible for the organization and strengthening of the service cooperatives. The ARDB channels extension services through the Agricultural Team. The Team is headed by a Team leader and assisted by Subject Matter Specialists. The Team discharges its duties through the Development Agents assigned to the development centers established in each kebele. Three Development Agents are assigned as a team in each development center responsible for crop production, livestock development and natural resources development. The Water, Mines and Energy Bureau is responsible for rural and urban water supply and rural and urban electrification respectively. There is also irrigation development bureau responsible for small scale irrigation development activities.
6.2 Access Roads
Rural roads are essential for development of the local community and necessary in order to bring social services to the community. Low road availability affects market development, agricultural production, and productivity and results to the subsistence situation of the agricultural economy in the target community watershed.  There is no other road in the study area except one all-weather road which reaches Kubsa Bora Village from Sagure Town to the kebele village, and most areas within and outside the micro-watershed particularly to the scheme site is not accessible by vehicles during the rainy seasons. Farmers transport agricultural inputs and farm products to from markets using pack animals or by human transports. The micro- watershed is easily accessible by road from Sagure Town up to Kubsa Bora village. About 2—5km of the road to the scheme site is dry- weather and difficult to travel during the rainy season. There are footpaths to and from the village as well. Because of this there is a strong need to construct all weather roads to the scheme to facilitate transport of farm produce to markets. Livestock paths and footpaths do exist and these need further realignments as they are frequently damaged during the wet seasons. A lot of gully plugging and other treatment interventions are prerequisite.

6.3 Hand Tools and Equipments

The major source of farm power in the area is oxen. Rich farmers can own as many two pairs of oxen and relatively poor farmers may shares one ox between two individuals or never have any. Various types of hand tools and equipments are used both for the soil and water conservation and agronomic practices.

Hand Tools: Wheelbarrow, sickles, shovels, meters, stakes, ropes, hammers, and mattocks, etc.

Equipments: Clinometers, two sets of surveying equipment, GPS, Altimeters.

6.4 Manpower Requirements

The manpower requirement depends on the area of the watershed management and the length of time required and availability of fund during the development season. In any case for typical small development activities the optimal support levels are around three diploma level Development Agents per development centre (Kebele, about 800ha or about two micro-watersheds) plus trained farmers.

6. OPERATION CALENDAR FOR SOIL AND WATER CONSERVATION, AND CROP PRODUCTION ACTIVITIES
All farmers undertake traditional cultural practices of farm management. Farmers in most cases use hoe culture which cumbersome and labor intensive to prepare the land outside oxen farming. Series of oxen plowing is undertaken to prepare the land for seed bed. Farmers are not able to improved farm equipment due to shortage of cash shortage farm implements. Soil and water conservation activities are solely by the community just before the onset of the major farming or just mostly after harvesting and threshing operations. The calendar of operation of these activities is indicated in Table 7.1 below:

Table 6‑1:-Soil and Water conservation Operation Calendar

	1
	Natural Resources Development
	Unit
	QI
	Q2
	Q3
	Q4

	
	SWC on &Around Farmlands
	
	J
	A
	S
	O
	N
	D
	J
	F
	M
	A
	M
	J

	1.1
	Artificial waterways Construction
	km
	
	
	-----------
	

	1.2
	Cut-off Drain Construction
	km
	
	
	-------------
	

	1.3
	Terracing on farm lands
	km
	
	
	------------
	

	1.4
	Terrace maintenance On farm lands
	km
	
	
	-------------------
	-----

	1.5
	Biological stabilization
	Ha
	----------
	
	
	

	
	Gully Treatments
	
	----------
	
	
	

	1.6
	Gully Reshaping
	M
	-----
	
	
	

	1.7
	Brushwood check dam construction
	No
	
	
	--------------------
	

	1.8
	Gabion/ stone check dam
	No
	
	
	--------------------
	

	1.9
	Upgrade/Gabion/ stone check dam
	No
	
	
	
	

	
	Forestry Activities
	
	
	
	
	

	1.10
	Establish/ upgrade Nurseries
	No
	---------------
	-----------------
	--------------------
	----------------------

	1.11
	Provision of tools for nurseries
	Set
	-------
	
	
	

	1.12
	Seedling Production
	No
	---------------
	-----------------
	--------------------
	----------------------

	1.13
	Area Closure
	Ha
	----------------
	
	
	

	1.14
	Hillside terracing with or without trenches
	km
	
	
	--------------
	--------

	1.15
	Pitting and re-pitting
	No
	
	
	
	----------

	1.16
	Planting trees and fruit trees
	No
	-------------
	
	
	

	1.17
	Miscellaneous
	No
	
	
	
	---------------------

	
	Water Development Activities
	
	
	
	
	---------------------

	1.18
	Hand dug wells construction
	No
	
	
	---------
	

	1.19
	Hand dug wells maintenance
	No
	
	-------
	
	

	1.20
	Spring development
	No
	
	
	-------------------
	----------------------

	1.21
	Install hand pumps
	No
	
	
	-----------
	----------------------

	1.22
	Irrigation agriculture
	Ha
	
	
	-------------------
	----------------------

	
	Access footpath and road construction
	
	
	
	
	

	1.23
	Footpath cattle movement path construct.
	Km
	
	
	-------------------
	

	1.24
	Construction of Foot Bridges
	No
	
	
	-------------
	

	
	Homestead Development
	
	
	
	
	

	1.25
	Compost making
	No
	-------------------
	-------------------
	-------------------
	-------------------

	1.26
	Homestead vegetable production
	Ha
	
	
	-------------------
	-------------------

	1.27
	Other Activities
	No
	-------------------
	-------------------
	
	-------------------


Source: Woreda Profile

The major proportions of the households spent their time undertaking such activities as land preparations, sowing weeding, crop protection, harvesting and threshing, etc. The SWC activities are mostly undertaken outside the time spent on common agricultural activities and at times in tandem. Some of the activities indicated in the calendar of operations by the government staff at the head quarter and development centers.  Some agricultural activities are carried-out by hired labor and the remuneration is either provided in cash or grain at stipulated period.

Table 6‑2:-Operation Calendar for Agronomic Practices

	No
	Type of Crops
	Land Preparation
	Planting
	Harvesting

	1
	Wheat
	March -May
	June
	November

	2
	Barley
	April -June
	July
	December

	3
	Maize
	February -March
	April
	October

	4
	Broad Bean
	April -May
	June
	October

	5
	Field Pea
	April -May
	June
	October

	6
	Potato
	March -April
	Jun-July
	October-November


Source: Woreda Profile

7. THE DEVELOPMENT PLAN AND DEVELOPMENT MAP

8.1 Development plan
The main objective Tilo Integrated Watershed Management plan is to provide a framework to integrate natural resource management with designed small scale irrigation project.  Tilo small scale irrigation project watershed management plan address the issues of degradation of natural resources, soil erosion, floods, low agricultural productivity, and the other related resources in the perspectives of integrated development and management. The appropriate proposed management plan for mitigating land degradation and reducing flooding and siltation could be divided into two sections:

· Conservation of degraded areas and reduction of flooding and sediment yields that create on irrigation structures. In this part of the baseline study, the former category of intervention concern appropriately designed SWC conservation measures, and

· The second is constructing cutoff drain structures and natural drainage in different selected locations.

8.1.1 Soil and Water Conservation Measures

As mentioned earlier, SWC measures would have meaningful impact on soil erosion by stabilizing soil movements and conserving run-off. The measure would also help reduce flood water generation even in the short-run process. Towards that effect, it would, therefore, be necessary to introduce new and appropriate conservation technologies and improve existing traditional SWC practices. Moreover, biological conservation practices are required to be integrated with the physical measures while linkages to normal agricultural practices are also needed in reasonable scales. Based on the priorities level set in the above recommendation, the following physical and biological conservation measures are proposed.
Table 7‑1:- Proposed Physical and Biological Conservation Measures

	Required measures
	Type of activities
	Kebele
	Main Land use
	Target area

	I.  Soil erosion & land degradation control by physical  measures


	· Soil bunds

· Stone bunds

· Fanyajuu bunds

· Stone check dam

· Wooden check dam
	All Kebeles in the watershed
	All
	Priority level according to land capability classification

	II. Biological measures on physical structures
	· Planting forage species along bunds

· Alley cropping and improved hedgerows

· Grass plantation on bunds

· Vegetative waterway

· Leguminous tree planting

· Grass strip planting along the contour
	All Kebeles in the watershed
	All
	Priority level according to land capability classification

	III. Improving agronomic    management practices
	· Contour cultivation;

· Compost making

· Strip cropping

· Intercropping

· Mulching & crop residue management

· Crop rotation

· Improved fallowing


	All Kebeles in the watershed
	All
	Priority level according to land capability classification

	VI. Gully control measures
	· Stone check dams

· Brushwood check dams

· Gully cut/reshaping &filling


	All Kebeles in the watershed
	All
	Priority level according to land capability classification

	VII. Flood control  measures
	· Cutoff drains

· Vegetative waterway


	All Kebeles in the watershed
	All
	Priority level according to land capability classification


8.1.2 Work Components- Measures for Watershed Management

Measures contributing to Tilo irrigation based integrated sub-watershed management were classified in to two broad categories in terms of purpose, method and accomplishments.

· Land use and treatment measures which are effective in preventing soil erosion on sub-watershed include all biological and mechanical methods of erosion controls, including water stabilization measures such as gully control by structures or vegetation, water harvesting, stone  and soil bund construction etc.

· Measures include those planted primarily for the management of water flow by drain and farm waterways.
8.1.3 Physical Conservation Structures

As stated above the major physical conservation structures proposed under Tilo irrigation based integrated watershed management 85 km of soil bund and faniyajuu terrace construction were proposed.

8.1.4 Gully and Its Control Measures

In the micro-watershed estimated that about 3km length of gully is proposed for construction. About 30% of the gullies is found in the irrigation command area. The gullies that are found in the project area are most of them are at developing stage need attention during construction.

The following control measures are recommended to undertaken for the rehabilitation of the gullies:

I. Check dam construction

Check dams can be made of any material available locally, such as stones, live or dead branches, iron bars, wooden poles, etc. When it is constructed from stone the height of the wall is up to 1 meter high and about 1 meter thick and has a depression in the middle to allow runoff to flow through. Vertical interval between check dams is equal to the height of a check dam; for stone check dams it is 1 meter.

II. Gully Re-vegetation

For their management based upon Land use/cover, slope, drainage density, soil of the land and degree of gully erosion hazards the following measures proposed. These are closure to grazing and other biotic factors interference, gully plugging, stabilization of active gully head, reclamation of gully for cultivation and reclamation of deep and narrow gullies. The entire river banks, gully bank, bed of gully have to be planted with fast growing multipurpose trees, legumes and grasses.

The following species are recommended for planting

Tree shrubs and Legumes such as-Sesbania sesban, Acacia cynophyla, Lukina sp, Parkinsonia species, Schinus molle, Albizzia species, Casuarinas, Cajanus cajan, Tree Lucerne, Pigeon pea etc.

Herb Legumes: Alfalfa, Lucerne, clovers, Common Vetch, Cowpea, Desmodium, Lablab, Siratro, stylo, etc.

Grasses – Elephant grass, Vetiver grass, Buffle grass, Reed, kikuyu grass, Oats, Chloris gayana (Rhodes), Panicum (Guinea), Elephant grass (Napier), Forage setaria, Enset, etc

Cut off Drain

A cut off drain is a channel used to collect runoff from the land above and to divert it safely to a waterway or river, thus protecting the land below from excessive erosion. Cutoff drains usually protect cultivated land from upslope forest land or grass land.

For Abishika irrigation based integrated watershed management 300 m proposed for construction. For the implementation of cutoff drain technical standards for the design depending up on maximum rate of surface runoff and size of the land of each- sub watershed should be considered.

Waterway

For this project 250m vegetative and stone paved waterway were proposed. Both the proposed waterways besieged to collect the runoff drained from cultivated land and cutoff drain. On cultivated land water way must be placed every 4 m to avoid graded ditches to be too long. The recommended depth and width should be1m and 3-5 m respectively.

Forage Development and Grass planting Bund Stabilizations

Forage development proposed to improve the productivity of grass land where by runoff and soil erosion is reduced. For soil bund terrace stabilization and undercut and carry system for forage development 35 km different species of grass proposed to be planted on bunds. All the gully and natural waterway land should be planted with fodder trees, legumes and grasses. The constructed soil bund should be planted by the necessary grasses and legume. For grass and legume multiplications four nursery site having a minimum size of 0.5ha proposed to supply all the required grass and legumes for stabilization of soil bund, cut off drain, grass land improvement and gully re-vegetation.

Tree plantation

Under the proposed management plan for tree plantation fall under steeply slope classes, shallow soil and sensitivity to erosion. On this land class It recommended about 2,000, 0000 number of tree planting were proposed.

8.1.5 Capacity Building

It is known that capacity building support is a critical component to achieve the desired results from Sub-watersheds development programs and projects. These should include training of farmers and experts at each phase of implementation time required. In this line, for training achievement the zonal together with the Wereda ARDOs should facilitate the operational strategies for building the capacities of stakeholders at each level of hierarchy.

Training

Main area of training and participants

-  Skill Improvement on Integrated SWC Practices: Selected

· Experts of Wereda

· Participating Farmers

· Training on the Preparation of Annual Action Plan

· Participating Farmers

· Wereda Experts
· Leadership Skills and, Monitoring and Evaluation Techniques:

· Kebele and Village Sub-watersheds Committees
· Concepts and Practices of Sub-watersheds Management:

· Wereda, Kebele and Village Sub-watersheds Management Teams/Committees
· Agro-Forestry Concepts and Practices (Including Management of Selected Agro-Forestry Elements;
· Woreda experts and

· selected farming households
· Establishment and Management of Tree Nurseries (Private and Government Demonstration Sites):
· Selected experts and

· Farmers groups.

· Development and Management of Homestead Fuel Woodlots (Training)

· Selected household heads (

· Problems of Existing Livestock Management Practices and the Need for Improved Management System (Training/Orientation)

· Selected Woreda experts and

· Households

· Training on Integrated Feed Development and Management Techniques
· Selected Woreda experts and

· households

· Training Composting and Improved Management of Organic Manures.

· Selected farmers

· Training Farmers on Practices of Alley Cropping and Farm Management

· Selected farmers

· Leadership Skills and Group Management:

· Selected Committee Members Involved In the Sub--watersheds’ Programs, Women (Committee members involved management-related leadership, mainly women)
· Farmers’ Experience Sharing Visits (On Integrated SWC, Intensive Livestock Management, and Agro-Forestry Practices)

8.1.6 Proposed Action Plans
a) Physical and Biological Action Plan

The detail management action plans of the sub-watershed are categorized based on field observation and secondary data collection.

Table 7‑2:-Proposed Physical and Biological Soil and Water Conservation (SWC) Measures for Categorized Catchments

	Woreda
	Kebele
	Size of w.shed (ha)
	Area need treatment (ha)
	Type treatment
	Unit
	Work amount
	Project phase

	
	
	
	
	
	
	
	1st year 35%
	2nd year 40%
	3rd year 25%

	Digalo and Tijo
	All kebeles of the watershed
	2184
	873.6
	Soil bund
	km
	45
	15.75
	18
	11.25

	
	
	
	
	Fanyajuu bund
	km
	40
	14
	16
	10

	
	
	
	
	Grass plantation on bunds
	km
	40
	14
	16
	10

	
	
	
	
	Vegetative Water way
	m
	250
	87.5
	100
	62.5

	
	
	
	
	Cut-off drain
	m
	300
	105
	120
	75

	
	
	
	
	Stone check dam
	m
	200
	70
	80
	50

	
	
	
	
	Wooden check dam
	km
	2.5
	0.875
	1
	0.625

	
	
	
	
	Seedling production
	No
	225000
	78750
	90000
	56250

	
	
	
	
	Total pitting
	No
	225000
	78750
	90000
	56250

	
	
	
	
	Tree planting
	No
	225000
	78750
	90000
	56250

	
	
	
	
	Agro-forestry tree planting
	No
	15000
	5250
	6000
	3750

	
	
	
	
	Fruit tree planting
	No
	15000
	5250
	6000
	3750

	
	
	
	
	Forage development
	ha
	20
	7
	8
	5

	
	
	
	
	Nursery site establishment
	No
	1
	0.35
	0.4
	0.25

	
	
	
	
	Running nursery site
	No
	1
	0.35
	0.4
	0.25

	
	
	
	
	Establishment of grass multiplication center
	No
	1
	0.35
	0.4
	0.25

	
	
	
	
	Running grass multiplication centre
	No
	1
	0.35
	0.4
	0.25

	
	
	
	
	Grass seed collection
	kg
	80
	28
	32
	20

	
	
	
	
	Tree seed collection
	kg
	100
	35
	40
	25


b) raining Action Plans
i. Farmers

Table 7‑3:- Farmers Training Action Plans

	Woreda
	Project
	Phases
	Total

	
	
	1st- phase
	2nd- phase
	3rd-phase
	

	Digalo &Tijo
	Tilo
	50
	20
	-
	70


ii. Experts

Table 7‑4:-Experts Training Action Plans

	Administration
	Phases
	Total

	
	1st- phase
	2nd- phase
	3rd-phase
	

	Regional
	3
	-
	-
	3

	Zonal
	5
	-
	-
	5

	Woreda
	10
	-
	-
	10


8.2 Inputs Required for Implementation
8.2.1 Labor Requirement

The labor requirements for each activity, minimum technical standards and work norm elements which are revised and developed in year 2000 by Ministry of Agriculture and Rural Development (MoRAD) Work Norm Guide Lines -2005) were used.
Table 7‑5:- Inputs Required for the Major Activities of the Sub-watershed
	Kebele
	Area need treatment
	Type treatment
	Unit
	Work amoun
	Work norm
	Financial years
	Total cost

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	1st year 35%
	2nd year (40%)
	3rd year 25%
	

	
	
	
	
	
	
	
	
	
	

	Digalo and Tijo
	873.6ha
	Soil bund
	Km
	45
	150PD/km
	118,125.0
	135,000.0
	84,375.0
	337,500.0

	
	
	Fanyajuu bund
	Km
	30
	200PD/km
	105,000.0
	120,000.0
	75,000.0
	300,000.0

	
	
	Grass plantation on bunds
	Km
	40
	16PD/km
	11,200.0
	12,800.0
	8,000.0
	32,000.0

	
	
	Vegetative Water way
	m
	250
	1.0 M3/PD
	4,375.0
	5,000.0
	3,125.0
	12,500.0

	
	
	Cut-off drain
	m
	300
	0.70 M3/PD
	7,500.0
	8,571.4
	5,357.1
	21,428.6

	
	
	Stone check dam
	m
	200
	0.5 M3/PD
	7,000.0
	8,000.0
	5,000.0
	20,000.0

	
	
	Wooden check dam
	Km
	2.5
	1 PD/3 linear meters
	23,333.0
	26,666.0
	16,666.0
	66,665.0

	
	
	Seedling production
	No
	170000
	15PD/1000
	44,625.0
	51,000.0
	31,875.0
	127,500.0

	
	
	Total pitting
	No
	170000
	1PD/15pit
	198,333.3
	226,666.7
	141,666.7
	566,666.7

	
	
	Tree planting
	No
	170000
	1PD/50 plants
	59,500.0
	68,000.0
	42,500.0
	170,000.0

	
	
	Agro-forestry tree planting
	No
	15000
	15PD/50plants
	78,750.0
	90,000.0
	56,250.0
	225,000.0

	
	
	Fruit tree planting
	No
	15000
	15PD/50plants
	78,750.0
	90,000.0
	56,250.0
	225,000.0

	
	
	Forage development
	ha
	20
	900/ha
	78,750.0
	90,000.0
	56,250.0
	225,000.0

	
	
	Nursery site establishment
	No
	1
	700PD/ha/year
	21,000.0
	-
	-
	21,000.0

	
	
	Running nursery site
	No
	1
	700PD/ha/year
	21,000.0
	21,000.0
	21,000.0
	63,000.0

	
	
	Establishment of grass multiplication center
	No
	1
	700PD/ha/year
	21,000.0
	-
	-
	21,000.0

	
	
	Running grass multiplication center
	No
	1
	700PD/ha/year
	21,000.0
	21,000.0
	21,000.0
	63,000.0

	
	
	Grass seed collection
	kg
	60
	10PD/kg
	10,500.0
	12,000.0
	7,500.0
	30,000.0

	
	
	Tree seed collection
	kg
	80
	20PD/kg
	28,000.0
	32,000.0
	20,000.0
	80,000.0

	
	
	Sub-total
	
	
	
	937,741.3
	1,017,704.1
	651,814.8
	2,607,260.24


Table 7‑6:- Budget Required for Farmers Training

	Woreda
	Project
	Phases
	Total

	
	
	1st- phase
	2nd- phase
	3rd-phase
	

	Digalo &Tijo
	Tilo
	50000
	20000
	0
	70000

	Sub-total
	
	50,000
	20,000
	0
	70,000


Table 7‑7:-Budget required for expert training

	Administration
	Phases
	Total

	
	1st- phase
	2nd- phase
	3rd-phase
	

	Regional
	3000
	-
	-
	3000

	Zonal
	10000
	-
	-
	10000

	Woreda
	20000
	-
	-
	20000

	Sub-total
	33,000
	
	
	33,000


Table 7‑8:-Budgets Required for Logistic Supports

	Items
	Quantity
	Phases
	Total

	
	
	1st- phase
	2nd- phase
	3rd-phase
	

	Motor cycle
	2
	50000
	-
	-
	50000

	Pickup
	1
	700000
	-
	-
	700000

	Disk top computer
	1
	5000
	-
	-
	5000

	Laptop
	2
	30000
	-
	-
	30000

	GPS
	1
	5000
	-
	-
	5000

	Office furniture
	LS
	100000
	-
	-
	100000

	Sub-total
	
	890,000
	-
	-
	890,000


Table 7‑9:-Financial Cost Summary

	Items
	Phases
	Total

	
	1st- phase
	2nd- phase
	3rd-phase
	

	Watershed activities
	937,741.33
	1,017,704.10
	651,814.81
	2,607,260.24

	Farmers Training
	50000
	20000
	0
	70,000.00

	Expert training
	33,000.00
	-
	-
	33,000.00

	Logistics
	890,000.00
	-
	-
	890,000.00

	Perdium, fuel and maintenance
	35,000.00
	40,000.00
	25,000.00
	100,000.00

	Total
	1,945,741.33
	1,077,704.10
	676,814.81
	3,700,260.24

	Add 15% VAT
	97,287.07
	53,885.20
	33,840.74
	185,013.01

	Grand total
	2,043,028.40
	1,131,589.30
	710,655.55
	3,885,273.25


8.3 Implementation Strategies

Strategy is a plan of action designed to achieve a particular goal. It is a plan chosen to bring about a desired future, such as achievement of a goal or solution to a problem. Furthermore, strategy is the art and science of planning and marshalling resources for their most efficient and effective use.(Wikipedia, The Free Encyclopedia). The implementation strategies of a watershed management program serve as inducements to change people’s behaviors and institutional arrangements that are relative to watershed systems. Generally, there are four factors that are required for the successful implementation of a watershed management plan (US EPA, 1996):

a. Focus of the management strategy needs to be based on the geographic unit of the watershed, which often requires cooperation among multiple jurisdictions;

b. The watershed management plans must apply sound management principles and this includes coordinated management activities;

c. The activities should all include broad stakeholder involvement. By including stakeholders in the process from planning to implementation and formulating laws, programs should be understood and valued by the public at large; and

d. There should be a clear schedule and implementation strategy.

8.4 Implementation Time Schedule

Implementation phase would become necessary to implement projects and activities according to the schedules set in the management plan. The major objective of this phase is, therefore, to create a solid ground for the whole system of Tilo irrigation based integrated Sub-watersheds programs.  This project has phased over a period time of three years. After phase out of the project time period the project will be handover to the community. During the implementation period the community share needs to be incorporated for the successful achievement and sustainability. For this project 10 % of the community shares were included from the total project cost i.e. (6,815,311.99 ETH birr) excluding the community share of 681,531.20 ETH birr required. The breakdown implementation schedules are as indicated in the input proposal plan.

8.5 Evaluation and Monitoring

A participatory, outcome and impact-oriented and user-focused Monitoring and Evaluation system should be put in place to obtain feedback and undertake improvements in planning, project design and implementation.
Normally, the methodologies of M & E should depend on the watershed management objectives. Monitoring should include process and outcome monitoring.

Implementation of the project is the responsibility of the project coordinator. They should also monitor and evaluate when the project plan is going on according to its time frame using quantitative and qualitative information planned in the project document to adjust and recommend for the next cause of action. The project also evaluated by concerned organization. At the end after the phase of the project the woreda ministry of agriculture and the selected co-ordinate committee from the community should receive a responsibility to run the regular activities in the project site for long last sustainability of the project

8.6 Institutional Arrangements

Appropriate institutional arrangements should be made ranging from the zone and woreda to the village level. At Zonal level, the existing Natural Resources Development, Protection and Utilization Core Process should give special emphasis to the sub-watersheds programs and projects. Their follow-ups and monitoring and evaluation tasks will have to be purposefully planned and exercised. Under their mandates, the Zonal and woreda should assign experts who will also be responsible for all processes of the sub-watersheds programs. At the Woreda level, the ARDOs need to create a particular unit that will be managing the programs and projects of the sub-watersheds in accordance with the implementation schedules. Created at each Woreda, such units should compose a mix of multidisciplinary professionals who may also have to be involved in the implementation of the sub-watersheds plans regularly or intermittently as may be arranged by the ARDOs management. Regarding the grassroots level of responsibilities and tasks, the unit created at the Woreda ARDOs should take the lead to reorganize and strengthen the watersheds’ structures at the Kebele and village levels. In a special case, the existing watershed management committees in respective Kebeles should be restructured and strengthened under the prime leadership of the Kebele managers, who at the same time, are accountable to the Kebele council. The composition of the Watershed Management Committee should accord the national Guideline of Community Based Participatory Watershed Development The present grassroots structures uniformly created under the guidance of the Government well suit to strengthen and consolidate the structures and functionalities of the village Watershed Workgroups. The institution of Agriculture and Rural Development (ARD), among other things, should re-think the decisiveness of the Kebele and village watershed development structures as they serve as the points of entry, final nodes for practical translation of all particulars, domains of watershed restoration and sources of information for plan adjustments and modifications.

On the other side, the strategy of institutional arrangement should also embrace the cooperation and collaboration of the primary stakeholders. Strategically, the role of the ARD institution at all levels of hierarchy would remain vital in taking a lead to organize, create, develop and sustain collaborations for the common good of developments entrusted in them.

8.7 Proposed Subprojects
Six different subprojects which include agricultural, Physical Soil and Water Conservation, livestock and forestry subprojects are for the Catchment Management Component of the Tillo Micro-watershed project. The components will also include management costs, capacity building, and training and off-farm livelihood support. The cost the physical soil and water conservation in Section 8.4 above while the costs for agriculture, forestry and livestock improvements projects are summarized below:

1. Improved agricultural practices to about 5,000 farm families through demonstrations and training in:

· Improved cultivation practices,

· Infield measure for SWC,

· Soil fertility management, and

· Introduction of improved varieties.

2. Improved Livestock practices to about 3,000 livestock owners through demonstrations and training in:

· Fodder production,

· Artificial Insemination,

· Fallowing or deferred grazing for one season on grazing lands, and

· Health.

3. Improved grazing management on 2,500 common access lands

4. Improved Agro-forestry practices through demonstrations and training in particular:

· On farm agro-forestry on 10,000ha of lands, and

· Agro-forestry on common property managed land of about 3,00ha

5. Improved Water Supply for the rural population not currently served:

· Spring development about developments (about 15 springs),

· Borehole development, about 20 boreholes,

· Animal water points, about 15 locations, and

· If possible water harvesting/ roof, about 5 in each kebele.

6. Physical Soil and Water Conservation through:

· Gully plugging and rehabilitation,

· Enclosure along the high mountain ranges,

· Soil bunds on farm lands for soil conservation and marking farm boarders,

· Gabions,

· Water way construction,

· Cut off drain construction,

· Bund construction on farm lands, and

· Stone faced bunds.

8.8 Implementation and Costs

8.8.1 Improved Agricultural Practices

Implementation of the subprojects will be through Development Agents (crops) in each kebele in the catchment supervised by Subject Matter Specialist based at woreda level and through the Agriculture Bureau. At least 10-15 demonstrations in each kebele are required:

· Improved cultivation practices,

· In-field measure for SWC,

· Soil fertility management, and

· Introduction of improved varieties.

In addition the DA will run at least five training courses per year for 15 farmers each covering the main aspects of the demonstrations. The demonstration will be revised annually taking in to account their relevance and practical experiences of farmers in demonstration.
Capital and Annual Recurrent Costs are shown in Table 8.10
8.8.2 Improved Livestock Husbandry Practices

Implementation of the subprojects will be through Development Agent (DA) in each of the supervised SMS based at the woreda level and the Bureau of Agriculture At One Animal Health Center is required to serve three kebeles.

Capital costs are for upgrading the kebele offices and Animal Health Projects. The Animal Health Projects will function with support of the project in the purchase of equipments and medicines. Provisions should be made for the improvement of the services as well as animal health.

Capital and Annual Recurrent Costs are shown in Table 8.11
8.8.3 Improved Grazing on Common Access Lands

This is a demanding sub-project as the approach is relatively untried in many places in the country. The objective to increase the productivity of grazing on common access lands which is unsuitable for plantation activities or enrichment plantings. The approach will be to formalize use of this land by forming glaziers and fuel wood groups over 100-120ha or similar units. The objective is to establish common property rights for group members in land that was previously common access.

The subproject will be run Digelu and Tijo and Agricultural Bureau and supervised by SMS grazer group formation and management would be coordinated by Community Mobilization Specialist (CMS) that would also assist in the development micro-watershed Community Action Plan (CAP). SMSs would be appointed by the kebele and each would be responsible for each micro-watershed and graze group.

Capital and Annual Recurrent Costs are shown in Table 8.12
8.8.4 Improved Agro-forestry Practices

Implementation of the sub-project would be undertaken by the woreda DA (Natural Resources) appointed in each kebele in the catchment supervised by SMS at the woreda level. Capital costs will be to upgrade the DA offices. It is known that DA is appointed at each kebele for the different subject matter. DA transports is assumed to be either motor cycle or mule. The DA (Natural Resources) is anticipated to run at least 4 demonstrations in each kebele, two of will be agro-forestry practices on cultivated lands and tow on common property land. It is to be planned in addition that DA (Natural Resources) to establish two agro-forestry nurseries per kebele. It is preferable that, forage seed nurseries, these are in the private sector with supervision and support from the DA. Included in the sub-project are the costs of establishing agro-forestry and wood lots on common property lands. The project will pay the community at standard Food for Work (FFW) rates for the labor required to establish and maintain theses.

Capital and Annual Recurrent Costs are shown in Table 8.13
8.8.5 Improved Rural Water Supply and Access
Rural water supply will be planned and funded under the project and implemented by the Bureau of Water, Mineral, and Energy Office. Provisions have to be made to extend the rural water supply coverage to 80-100% rural population in the catchment, and provide the stock watering facilities. No budget has been included for improved access because the catchment is well served by the existing all-weather road. Unfortunately most footpaths are inadequate for all season access but the costs of up-grading them to all-weather road standard would be very high and beyond the scope of the project.  A small budget has been allocated for bridge and footpaths development. Implementation would be through community labor and could be implemented at the same time as SWC works.

Capital and Annual Recurrent Costs are shown in Table 8.14
8.8.6 Improved Soil Conservation and Land Management

8.9 Cost Allocation

Implementations of improved cropping practices (other than demonstrations) which are expected to be borne by the farmers have been included in crop budgets.

Implementation of improved livestock practices including rotational grazing, cost of temporary closure, and forge improvement on common property land (other than demonstrations)  which are expected to be borne by the livestock owners group and have included in livestock budgets.

The Costs Some Public Costs of Implementation including:

· Implementation of wood lots and agro-forestry on common management lands which shall be established by the community with community labor paid by the project,

· Compensation payments for temporary closure of common access land to the livestock owners/ fuel wood groups, and

· Payment for community labor for the construction of improved water supply and access.

8.10 Implementation schedule

An implementation schedule is given in Table 8.10 which gives annual implementation, areas of different activities and an outline schedule of works implementation.

Table 7‑10:-Outline Implementation Schedule

	OUTLINE SCHEDULE For IMPLEMENTATION

	
	Year1
	Year2
	Year3
	Year4
	Year5
	Year6
	Total

	Kebele included in the project
	
	
	
	
	
	
	1

	Common property Right CPR) for agro-forestry
	50
	50
	50
	50
	50
	50
	300ha

	New CPR/ private wood lots
	30
	30
	30
	30
	30
	30
	180ha

	Common closure
	5
	5
	5
	5
	5
	5
	18

	Community nurseries
	1
	1
	1
	1
	1
	1
	6

	Spring Development
	6
	6
	6
	6
	-
	-
	24

	Hand pumps/ Boreholes
	3
	4
	4
	4
	5
	5
	25

	Farm roads/ footpaths
	0
	0
	0
	0
	0
	0
	0

	Foot bridges
	-
	1
	-
	1
	1
	-
	3

	Internal access paths
	6
	6
	6
	6
	6
	10
	40

	Animal watering points
	5
	5
	5
	5
	5
	5
	30

	Shrub land/ Common Access
	250
	250
	250
	250
	250
	250
	1500


Table 7‑11:- Improved Agricultural Practices/Strengthening of DA (CROP) Support Services

	Item
	Unit
	Number 
per kebele
	Number
	Capital cost
	Recurrent cost

	Office furniture & equipment
	Per DA
	1
	3
	20,000.00
	

	Tools and equipment
	Per DA
	1
	3
	15,000.00
	

	Transportation
	Per DA
	1
	3
	8,000.00
	

	Office running costs
	Per DA
	1
	3
	
	10,000.00

	Transport running costs
	Per DA
	1
	3
	
	5,000.00

	Farmers Training Center class room furniture& equipment
	
	1
	
	30,000.00
	

	Training and Demonstration Programs
	

	Training courses for farmers
	
	8
	176
	100,000.00
	

	Improved cultivation practices
	
	4
	88
	50,000.00
	6000.00

	In-field measure for SWC
	
	4


	88
	50,000.00
	6000.00

	Soil fertility management
	
	4
	88
	50,000.00
	6000.00

	Introduction of improved varieties
	
	4
	88
	50,000.00
	6000’00

	Total
	
	
	
	.
	


Table 7‑12:-Improved Livestock Services/ Strengthening of DA (Livestock) Support Services

	Item
	Unit
	Number per kebele
	Number
	Capital cost
	Recurrent cost

	Office furniture & equipment
	Per DA
	1
	1
	100,000.00
	

	Tools and  equipment
	Per DA
	1
	1
	60,000.00
	

	Transportation
	Per DA
	1
	1
	40,000.00
	

	Office running costs
	Per DA
	1
	1
	
	95,000.00

	Transport running costs
	Per DA
	1
	1
	
	67,000.00

	Animal Health  Post(AHP) office furniture
	Per AHP
	0.3
	1
	30,000.00
	

	AHP Tools and Equipment
	Per AHP
	0.3
	1
	12,000.00
	

	AHP Demonstration Equipment
	Per AHP
	0.3
	1
	15,000.00
	

	Drugs and Chemicals
	Per AHP
	0.3
	1
	
	70,000.00

	AHP Running costs
	Per AHP
	0.3
	1
	
	50,000.00

	
	
	
	
	
	

	Forage Production

	Improvement of Communal Pasture
	2ha pasture unit
	6
	6
	60,0000.00
	10,000.00

	Forage Nursery Establishment
	Unit
	1
	1
	
	

	Forage Nursery Tools and Equipment
	Unit
	1
	1
	85,000.00
	

	Forage Nursery Office and Management
	Unit
	1
	1
	
	30,000.00

	Training and Demonstration Programs
	Per course
	4
	4
	75,000.00
	

	Forage Demonstration
	
	4
	4
	82,000.00
	

	Artificial Insemination Delivery Maintenance
	Unit
	1
	1
	0
	0

	Total
	
	
	
	589,000.00
	312,000.00


Table 7‑13:- Improved Grazing on Common Lands/ Improved Grazing

	Item
	Unit
	Number per kebele
	Number
	Capital cost
	Recurrent Cost

	Formation & maintenance of User Groups
	Per group
	No known
	5
	1,500,000.00
	20.000.00.

	Rotational land closure credit/ subsidy
	Per ha
	No known
	11
	735198.00
	

	Total
	
	
	
	2,235198.00
	20.000.00


Table 7‑14:-Improve Agro-forestry Practices

	Item
	Unit
	Number per kebele
	Number
	Capital cost
	Recurrent cost

	Office furniture & equipment
	Per DA
	1
	1
	850,000.00
	

	Tools and  equipment
	Per DA
	1
	1
	670,000.00
	

	Transportation
	Per DA
	1
	1
	350,000.00
	

	Office running costs
	Per DA
	1
	1
	
	280,000.00

	Transport running costs
	Per DA
	1
	1
	
	250,000.00

	Training and Demonstration Program

	On Farm Agro-forestry
	Per demo
	
	
	950,000.00
	450,000.00

	Common Lands Agro-forestry
	Per demo
	
	
	950,000.00
	450,000.00

	Agro-forestry development on degraded Common property lands
	Per ha
	
	
	180,000.00
	950,000.00

	Woodlot development in common property lands
	Per ha
	
	
	320,000.00
	150,000.00

	Agro-forestry Nurseries  and Maintenance
	Per Nursery
	
	
	980,000.00
	790,000.00

	Total
	
	
	
	5,250,000.00
	3,320,000.00


Table 7‑15:- Rural Water Supply and Access

	Item
	Unit
	Number per kebele
	Number
	Capital cost
	Recurrent cost

	Spring Development
	Per point
	Not known
	8
	800,000.00
	

	Hand Dug wells / Boreholes
	Per dug well
	Not known
	3
	300,000.00
	

	Livestock Watering Points
	Per point
	Not known
	10
	200,000.00
	

	Farm Roads
	km
	Not known
	15
	260,000.00
	

	Internal Access Paths
	Km
	Not known
	15
	100,000.00
	

	Foot Bridges
	unit
	Not known
	4
	350,000.00
	

	Total
	
	
	
	2,010,000.00
	


8.11 Development Map
When considering development planning for a watershed, the most important conditions to be taken into consideration is whether the land is properly used for the intended purposes. Inappropriate use of the land in most cases natural resources degradations resulting in severe soil erosions and reduction in crop production shortages fuel wood and grazing resources. Thus, the sites, areas, degrees of the misuse should clearly be delineated or identified. Such information can be gathered by super-imposing the present land use and the land suitability maps. Whatever the suitability condition is, the par important decisions or actions to be undertaken is that the lands should be used according to the existing land suitability situations. Anything above or below this should be restrained.  The best option to undertake development for the Tilo Micro-watershed is to Superimposing Present Land use in order to maximize and attain the required data and information for the development plan since the areas are found too small to generate the required data.

8. DEVELOPMENT PLANNING OF A WATERSHED
When considering development planning for a watershed, the most important conditions to be taken into consideration is whether the land is properly used for the intended purposes. Inappropriate use of the land uses (in most cases natural resources degradations) results in severe soil erosions, reduction in crop production, shortages fuel wood, and grazing resources. Thus, the sites, areas, degrees of the misuse should clearly be delineated or identified. Such information can be gathered by super-imposing the present land use and the land suitability maps. Whatever the suitability condition is, the most important decisions or actions to be undertaken is that the lands should be used according to the existing land suitability situations. Anything above or below this should be restrained.
9.1 Development Options and Recommendations

Various types of development activities can be recommended depending on the intended land use types and suitability type. Depending to the different land use and the land suitability various types of development activities can be recommended. The most common land use types in the study areas are farm lands, grazing lands, forest and other natural vegetation cover, and villages etc. The most important steps and immediate actions to be taken should be that degraded lands should be intervened by appropriate measures of rehabilitation and conservation works. Areas under communal holdings especially grazing lands should be improved and developed to upgrade their carrying capacity. Underutilized water sources may be developed and used for irrigation farming. Forest resources can be rehabilitated by area closure and community forest plantation of fast growing and high yielding species.

9.2 Soil Conservation Measures Recommended

There is invariably severe soil erosion and land degradations all across the study areas and numerous gully formations of various types are evident. The watershed situation and the existing problems are common to other parts of the country. The existing problems require appropriate strategies and actions to mitigate the problems and maintain the natural rehabilitation activity programs. The watershed situation or management as it appears now should be given due attention for correction of the situation but it is impossible to provide step by step solutions which will apply to in any specific cases. The major problems for the current and past land degradations appears to be the adverse impact of human activities i.e., cultivation and grazing on the natural resource base due to rapid and human and livestock populations. Open and forested areas as well open steep slopes that are not suitable for agriculture are being used for crop production and there is land degradations severe soil erosions at most places. Watershed rehabilitation generally requires land use adjustment measures which contribute to a reduction in soil erosion rates and at the same time increase rural employment and income. The main techniques required are undertake appropriate interventions such as re-vegetation for catchment protection by way appropriate gully treatment and terracing for conservation farming. Few m ethods and specific inter interventions required to the preparation of gullied and sloping lands for sustained agriculture and forestry production. Past intervention activities are limited in scope and extent and those undertaken were not properly maintained. As mention above the misappropriate use of the lands has resulted in the fast spread of gullies and an irreversible degradation of the natural resources. The fundamental result effects of the erosion processes in all aspects appear to be the development of gullies all across the various land use classes. To assist in project formulation it was necessary to establish gully zoning classification for the lands damaged by erosion. The following classification is proposed which divides the gully system into three classes within various zones as indicated in the table below.

Table 8‑1: Gully Classifications

	Gully Type
	Zone

	
	A. Gorge Channel
	B. Gully Terraces/
Side slopes
	C. Buffer

	Minor Gully
	None
	0.3-5m
	None

	Feeder Gully
	May be present
	5-40m
	1.30

	River/Primary Gully
	50-100m
	50-200m
	


In the context of the of the study areas, minor gullies are small and convey water soil eroded from the fields. These discharge into feeder gullies (10m-100m across). Feeder gullies may have a small perennial flow whereas minor gullies typically only carry water following rainfall. Both feeder and minor gullies discharge into rivers/primary gullies (100m-600m wide). These rivers/ primary gullies carry perennial flow.

The minor gullies are small and may either be plugged or filled up and then incorporated into farm fields.

The feeder gullies may be stabilized/rehabilitated with interventions such as (I) gabion checks, (II) cutting backside slopes, (III) planting trees and grasses, and (IV) biological fencing to enclose a buffer strip and perhaps also to separate the buffer zone from the terraces. If this intervention is successful, feeder gullies would produce wetland green belts with an enhanced environment for flora and fauna, as well as enhancing livelihoods by producing fuel wood and grasses.

River and primary gullies comprise all the three zones (A, B, and C). No interventions are likely to be cost effective in gorge channel (zone A, formed where the river has incised deeply, often into relatively hard rock. On highly fragile sloping gullied terraces (zone B), which is susceptible to erosion, plugging of many small gullies, bunding and the creation of micro basins will create environments to facilitate vegetation growth. A change in slope often marks the boundary between the sloping gullied terraces (B) and the buffer zone (C). Along the boundary, an earthen bund interceptor drain and trees or a biological fence marks may stabilize the edge. The buffer zone is characterized by high level of soil erosion, little vegetation cover and prevalence of minor gullies. Reclaiming the buffer zone to productive agriculture and grazing uses could include terracing and gully filling as well as the planting of trees and grasses and biological fencing.  Enclosure with biological fencing about 5m-10m on either side of the gullies will allow natural and planted vegetation to be effective and it is probably essential for sustainable benefits.

9.3 Agricultural Lands

· The various interventions required for land include soil bunds, terraces and contour plowing on farm lands that have more than 10% to 15% slope gradients. Major types of terraces for steep slopes on small to medium size farms include bench terraces. Bench terraces are series of level or virtually level strips running across the slope at vertical intervals, supported by steep banks or risers. Upland terraces are mostly used for rain fed agriculture or crops which only require irrigation during dry season. They are generally sloped for drainage. The objectives are:

· To reduce run-off or its velocity and to minimize soil erosion,

· To conserve soil moisture and fertility and to facilitate modern cropping operations such as irrigations, and

· To promote intensive land use and permanent agriculture on slopes and reduce shifting cultivation.

9.3.1 Waterways:
These are channels for receiving and conducting run-off water to a safe or protected area with minimum erosion. It has different shapes and depending on the slope gradient. It is should be protected by either vegetation or engineering structure or a combination of both. The main objectives are:

· To drain excess run-off from a terraced field or a conservation treated fields,

· To carry water downs lope to a safe or protected area, and

· To minimize erosion from concentrated run-off.

9.3.2 Broad Base Graded Terraces:
 These are a series of broad channels and embankments constructed at a suitable spacing along the graded contours of gentle slopes. It is constructed for cultivation purpose on slopes not exceeding 8% on erodible soils and not exceeding 12% on erosion resistant soils. The terraces are built with either a variable or uniform non-erosive grade to a safe outlet. They are also called channels. The main objectives are:

· To reduce slope length and minimize erosion,

· To intercept run-off from cultivated or grazing lands at a frequent intervals and divert it to protected waterways or run-off disposal areas, and

· To use spacing between each terraces and the ridge of the terraces.

9.4 Pasture and Forage Development (Grazing Lands)

Shortage of feed is widespread in the watersheds. There are periods in the year when the shortage is critical. According the information assembled from the Development agents and the farming communities, feed is critically short or low during the rainy seasons that are when most the dry season fields are under cultivation. At these periods conserved feed will be finished and thinning and weeds will not be ready and therefore framers migrate with their livestock to mountain and hills as coping mechanisms and this will create disturbances of the enclosed forest and plantation as the livestock trample and disturb the ecosystem. There is a very need and requirement to mitigate this, by undertaking various strategies and development options or interventions. When considering forage and pasture development at least two options should be taken into consideration. These include (I) Increase the vegetation cover by way of growing additional pasture and forage on over graze and degraded lands that enhance the land protection capability from erosion hazards. And the other option is(II) to supply sufficient feed to support the to support the increasing animal populations. This could be undertaken by developing appropriate interventions that suit in the local conditions. Such as:

9.5 Establish Homestead Forage

This is the establishment of or plantation of multipurpose tree species around homestead that could be used for calves and small ruminants. Suitable forge species include- Sesbania, tree Lucerne, alfalfa, fodder beet, sweet potato.

9.6 Establish Forge on Closed and Degraded Areas

This is establishment of improved forage and other multipurpose tree species into areas closed for livestock geared for cut and carry management systems. Suitable species such as tree Lucerne, Sesbania sp, Rhodes grass, Desmodium, etc Multipurpose Tree Species could planted along open farm boarders, along road sides and footpaths.
9.7 Field Forage Crop Production

This could be undertaken by way of growing annual or perennial for crops on common grazing lands for use by controlled grazing of livestock. Suitable species include sorghum, lablab, cowpea, vetches, grass pea, fodder beet, elephant grass, etc.

9.8 Forestry and Agro-forestry Development

Shortage of fuel wood and construction material is one the major problems in the catchment particularly in around the micro-watershed. Opportunities to overcome such problems are based on the land suitability previously noted above and the socio-economic problems identified.  Various options exist in this regard for developing forest for various end uses. This include homestead placations, road side plantations, shelter belt establishments along farm boarders, road sides and footpaths, gully side plantations, agro-forestry developments, wood-lot or community forestry developments, etc.

Most importantly, other activities required attenuating the fuel wood problems include to raise sustainable annual woody biomass production to meet the rural demand in the catchment and a surplus for sale to the urban market, this requires increasing the mean annual increment by about 25%-30% and will involve:

· Increasing agro-forestry production on cultivated and common property lands,

· Increase private wood lots on the limited suitable lands available, and

· Increase the woody biomass production on shrub lands which are not suitable for plantation  forestry, and

· Convert common access lands into common property management for sustainable fuel wood, grazing, and cut and carry systems.

Table 8‑2:- Recommended Conservation Measures for Different Land Uses

	1.Farm Land
	Activities
	3.   Hill Side Reclamation
	Activities

	
	Soil bund
	
	
	Hill side terrace construction

	
	Stone bund
	
	
	Hill Side tree pitting

	
	Grass strip planting
	
	
	Hill side tree planting

	
	Waterways:
	
	
	

	
	Broad base Graded Terraces
	
	
	

	2.Gully Reclamation
	
	
	4. Forestation
	Nursery establishment

	
	Stone check dam
	
	
	Seed collection

	
	Vegetation barrier
	
	
	Seedling production

	
	Gully tree pitting
	
	
	Grass seed production

	
	Cut-off drain
	
	
	Seedling distribution

	
	Gully tree planting
	
	
	

	
	Flood diversion
	
	
	


9.9 Additional Recommendations

· Promote mechanisms for community maintenance and expansion of conservation activities that a community participation and maintenance of the existing structures at micro watershed level is possible,

· Encourage the adoption by communities and individual farmers of land use guideline in Proclamation 456/2005 to restrict inappropriate land use on steep slopes,

· Increase food and industrial crop(malt barley) yields particularly on small farms, in order to reduce food insecurity and increase the relative value of cultivated land as a household resource –thus promoting improved intervention and maintenance of soil conservation infrastructure,

· Introduce perennial cropping( fruit trees other multipurpose trees) in order to increase household income and reduce the erosive impacts of the rainfall,

· Improve input uses particularly organic and inorganic fertilizers to increase soil water holding capacity,

· Increase  and introduce different conservation structures where required, and

· Support to agricultural extension and training of the community, the expenditure on which seem to have been very limited currently.

· Increased on farm fodder production,

· Manage on common property lands, and

· An artificial insemination services and improved animal health programs to support the interventions.
Table 8‑3:-Recommended Conservation Measures for Different Land Uses Types

	Types of Land uses

	Slope class in %
	Cultivated Lands
	Forestry
	Grazing Lands

	0-8
	
	
	

	
	Intensive  cropping
	Community forestry
	Change to cultivation

	
	Inter cropping
	Utilize for cultivation
	Intensive grazing

	
	Double cropping
	
	Rotation grazing

	
	Irrigated cropping
	
	

	
	Contour cultivation
	
	

	8-30
	
	
	

	
	Grass strip + ally cropping
	As above
	Controlled grazing

	
	Agro-forestry
	
	As above

	
	Contour cultivation
	
	

	
	Soil bund+ with fodder species
	
	

	30-50
	
	
	

	
	Limited Cropping
	Planting with trees
	Area closing

	
	Agro forestry
	Under sowing forage species
	Grass improvement

	
	Change to grassland
	
	Zero grazing (cut and carry)

	>50
	
	
	

	
	No cultivation
	As above
	As above

	
	
	
	Change to forest lands


9. EXPECTED OUTCOMES/ OUTPUTS
The major effects of accelerated soil erosion in the study areas in general are the decrease in soil fertility and consequently the decrease in crop yields and particularly natural resources degradation. The fact that the study areas comprise most of the human and livestock populations and are widely cultivated without appropriate conservation an intervention, the concern is that uncontrolled soil erosion on the cultivated lands will bring about a reduction in crop productivity, shortage of grazing resources and biomass for fuel wood. In all aspects, the out or the output depends on the quality and the amount of the various interventions to be undertaken henceforth. The various interventions to be undertaken such as soil and water conservation, introductions of appropriate agro-forestry, controlled grazing of common resource property will in all aspects bring about an increase in crop yields, increased biomass for grazing and browsing resources, and fuel wood and construction materials. The interventions in general will bring about significant and sustainable land rehabilitations within the project areas and its environments if also supported with area closure and effective biophysical SWC measures would be undertaken. Also undertake appropriate institutional establishment, strengthening, and provisions of training for better organization and management of land rehabilitation /SWC. Sound management of common property resources and training the communities in land rehabilitations techniques and encourage them by mixtures of incentives and firmness.  Other outcome expected includes:

· Improved cultural practices,

· Improved SWC

· Soil fertility management,

· Increase in on-farm fodder production,

· Managed grazing on common property lands,

· Raise annual woody biomass production to meet fuel wood demand,

· Convert common access land into common property management for sustainable fuel wood, grazing and

· Increase agro-forestry production, and undertake cut and carry options.
10. MAJOR PROBLEMS OF THE WATERSHED
The watershed development and management are constrained by various physical and environmental factors which include:

11.1 Land Degradation

Significant areas of agricultural lands are (both privately and community owned) are not appropriately managed and are consequently being degraded. The degree of degradation of the natural base has been increasing over the years due to unwise use of the natural vegetation and resources leading to irreversible land degradation. The intensity or the degree of degradation of the natural resources is directly related to population and livestock pressure and the insatiable quest of the farmers to bring more land under cultivation. The communities indicated that the major causes of the natural resources degradation were:

· Cultivation of steep slopes and marginal lands for agriculture and other purposes,

· Decrease in soil fertility due to combined effects of mono-cropping and lack of suitable or appropriate cereal and pulse crops rotation systems,

· Lack of appropriate conservation measure, and

· Increased run-off and increase in numbers and sizes of gully formations.

11.2 Sheet and Rill Erosion 
Sheet and Rill Erosion:-are prevalent on both hill sides and farm lands. In most cases, the severity appears to be more pronounced on steep slopes and bare lands. The main causes of sheet and rill erosions are:

· Heavy rainfall events erosive soil that lack vegetation covers,

· Encroachment both by human livestock populations on areas set aside for closure and rehabilitation,

· Lack of appropriate SWC measures on farm lands, and

· All areas outside private farm lands are communally owned and these areas are not properly managed are so being degraded.

11.3 Gullies Increasing in Size, Extent and Number
The expansion of agricultural lands at the expense of natural forest and marginal lands has exposed the land to various manmade and natural problems.  One such problem is the increase in size, extent and number of gullies all across a large portions of the project areas. Gully formation and developments are the direct result of severe soil erosion due to cultivation of steep slopes and luck appropriate SWC measures in the watershed. Other reasons for this scenario are also:

· Inadequate and lack gully stabilization and control measures,

· Misuse of gullies for grazing and other purposes,

· Conversion of hills and gully buffers; terraces, and marginal lands into cultivated fields,

· Lack of clear cut land use and land management policies at all levels,

· Lack of appropriate agro-forestry practices,

· Shortage well trained cadres for SWC measures, and

· Farmers’ lack of enthusiasm and poor knowledge of SWC techniques.

11.4 Wind Erosion
With reduction of the natural vegetation, the soils have become exposed to various temperature effects and severe erosion problems. There are wind break plantation along the fringe of the farm fields and road sides to mitigate wind erosion and temperature extremes. The removals of the nutrient top soils by wind erosions without adequate soil fertility management directly impact the crop production capability of the soil and subsequent reduction in soil fertility.

11.5 Poor Access
Lack of foot paths between among the kebeles, and the existing ones roads, foot paths are severely damaged due to lack of maintenance and constant use, leading to lack of access between kebeles and from markets. Bridges and some culverts are heavily damaged preventing farmers to transport their produces and creating increased costs.

11.6 Constraints to Forestry and Agro-forestry Developments

The major constraints to forestry and Agro-forestry/ Community include:

· Shortages of lands to develop community wood lots or plantation forestry,
· Shortage of budget for seedling production, establishment, protection and management of forest lands,

· Lack of support and care by the local government and the communities to forest lands and areas closed for rehabilitation,

· Lack of initiative and well set plan organized institution and staff to undertake natural development and management and utilizations,

· Diminishing resource allocation for natural resources development and protection,

· Lack of clear cut policy for resources ownership, management and rehabilitation,

· Diminishing interest in natural resources development and management through frequent downsizing of the organizational status of the sector, and

· Unmotivated staff at all levels.

In addition much of the natural forest areas are cleared for expansion of agricultural land, fuel wood, and construction and this has resulted in severe shortage of fuel wood, grazing and construction resources. There is therefore, a strong need to develop forestry in order to attain forest products services required for rural development such as bio-mass for energy, wood for construction, and tools, food for human nutrition, livestock fodder, forest products for small scale industries, the regulation of water regime and soil conservation and environmental rehabilitation. There about four or five nurseries for producing seedlings for plantation purposes.

11.7 Lack of Safe Drinking Water for Human Population

There are many rivers and springs in the study areas. These are not well protected and developed for use and are not suitable for human consumptions, for they are exposed to different kinds of water borne diseases. Safe drinking water supply is one of the major constrains to development in the study areas.

11.8 Poor Land Preparation
Poor farming practices without appropriate conservation measure is widely undertaken across the study areas. Poor adoption of new technology and lack of knowledge to conservation measures expose the land to erosion hazards and loss top soil in heavy rainfall. In addition to this scenario, cultivation of steep slopes without adequate soil conservation practices is prevalent problems in all aspects.

11.9 Shortage of Natural Grazing Land
Only small unproductive areas are left for grazing and browsing and forage production which is not sufficient to sustain the livestock populations. The farmers are not trained the use of improved forage seeds and introduction multipurpose tree species in to their farming systems. The standard of livestock husbandry is poor and backward and therefore, livestock numbers are not commensurate with the available feed.
11. OPPORTUNITIES FOR IMPROVED LAND MANAGEMENT AND AGRICULTURAL PRODUCTION
12.1 Land Rehabilitation and Agro-forestry

12.1.1 Land Rehabilitation

Interventions that will bring about significant and sustainable land management/ Watershed management within the project areas are outlined below:

· Plantation with appropriate fast growing multi-purpose tree species,

· Area closure and effective biophysical SWC measures. The plantation and area closures require appropriate and integrated protection and utilization,
· Appropriate institutional establishment/ strengthening and provision of training for better organization and management  of land rehabilitation and SWC works,
· Sound management common property resources such as grazing lands, e.g. undertaking deferred grazing to allow vegetation to regenerate during wet seasons and introduction of controlled grazing practices,
· Provisions of series training to the communities in land management and rehabilitation techniques  and encourage them by mixtures of incentives and firmness,
· Training households to use wood fuel efficient stoves, solar energy cookers, etc., and
· Plant Wind breaks/ shelter belts- if trees are established along farm boarders and along foot oaths and roads and if maintained properly would help reduce pressure on the natural resources and to provide the required biomass and be used as wind breaks to reduce soil erosion.
12.1.2 Agro-forestry and Plantations

Agro-forestry: The introduction/ integration of multipurpose tree species into the farming systems will help to improve soil fertility and increase crop productivity through the return of organic matter and nitrogen fixation. These trees also provide food and feed for human and livestock. They also improve the soil structure and improve moisture retention and help for better infiltration rate.

Live Fence Plantations: Live fences planted along gullies, terraces, and buffer zones protect against soil erosion. Live fences planted with thorny species are cheaper than expensive barbed wires and wooden fencing. It does not require lopping and cutting. If appropriate trees and shrubs are for live fencing, they could provide additional benefits such as fodder, firewood, feed and environmental protections.

Plantation on Soil Conservation Structures: It is a recommended   land management to plant trees, shrubs, fruit trees, and grasses on soil conservation structures along the borders of cultivated fields. They stabilize the structures, enhance soil fertility, improve soil infiltration rates and soil temperature as well as provide feed and fodder.  The planting of trees and shrubs should also be combined with plantings of grasses between trees to provide fodder for the livestock.

12.2 Improve Household Incomes

The major causes of decreasing farm sizes and the rise in the number of landlessness particularly among the youth group and land degradation in the study areas are population pressure. Opportunities that will about significant improvement in household incomes within the study areas are outlined below:

· Diversify farm incomes through creating and expansion of enterprises  cattle, sheep fattening, poultry production and bee keeping,

· Increase incomes through the introduction high values crops such as fruits, and vegetables,

· Create off-farm incomes generating opportunities through the provision of micro-credit programs,

· Improve access to credit and saving schemes,

· Develop intensive home based development activities for landless groups, and

· Organize the landless into groups to develop and rehabilitate waste lands, mountains and hills.

12.3 Improved Cultural Practices

One of the limiting for crop and low productivity is soil erosion. Consequently appropriate soil conservation measure should be undertaken to overcome these problems. The implementation should be through a Community Action Plan which inter-alia identifies soil conservation requirements, followed by community implementation and maintenance, guided at by specialists at woreda level. Opportunities exist to improve the following:

12.3.1 Improved Physical Works

Terraces: Terraces reduce soil erosion by changing steepness and length of slopes, but current approaches give more attention to improving soil cover. Although terraces have the advantages of being effective, they entail high labor costs and reduce the area that can be cultivated.

Progressive Terracing: Terraces are formed gradually as sediments are deposited in front of the contour barrier. Its advantage is to increase the fertility of the soil in front of the barriers because the deposited sediments are rich in plant nutrients.

Vegetation Strips: It very difficult in areas where there is a high grazing pressure, therefore non palatable grasses or herbs need to be planted. Besides conserving the soils, the plants can have some economic value like thatching.

Stone Bunds: Where available stone bunds can be used combined with the use of fertilizer.  Stone bunds reduce the risks associated with fertilizer use.

Improving Field Drainage: The soils can be preserved by reducing the amount of excessive water entering the field through the proper management of the adjacent grazing lands to minimize nutrient losses.
Establishments of Enclosed Areas: By protecting the area as described elsewhere above, fro intrusion by human and livestock, the regeneration of the vegetation coverage can be accelerated. Besides restoring the eco-system, it contributes to the increment of fee availability.
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