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[bookmark: _Toc466877340]Executive Summary
Doma watershed is situated in Buno Bedele Zone, in Oromia Regional State. It is situated in Gechi district. The total area of the watershed is estimated to be about 6,924.34 ha. Geographically, the watershed falls in between 5.340 and 5.970 N latitude and 38.90 and 39.390 E longitude. 
The study areas fall within the wet lower dega and wet Weyna dega traditional agro-ecological zones. Accordingly, 82% of the watershed area belongs to wet Woinadega AEZ.
Based on the national guideline of Community Based Watershed Development, slope computation had also been made with six classes. The Guideline suggests the use of such classification for soil and water conservation and other land management recommendations. In most cases, slopes over 8.0 percent are generally recommended for relevant conservation interventions in accordance to the landscape and physical human activities.As a result, 52 percent of the sub-watersheds area (table.1) could be designated for various natural resources management programs under the current conditions of the watershed.
Soil map of the watershed is produced based on existing soil maps (GDWRMP AND SOTER) through intensive reconnaissance field survey (FAO/ISSS/WRB, 2006). Accordingly, the major soils of the watershed are Gleysols and Nitisols. Nitisols are mainly distributed over sloppy areas covering an area of about 6818.83 hectare; it is about 98% of the watershed. The second dominant soils of the watershed are Gleysols, which are occurred on flat topography and occupied about 2% of the watershed. 
According to the soil loss classification of FAO about 92 percent of the watershed grouped to soil loss class VII. Moreover, about 6 percent of the area categorized in to class of moderate level of soil loss where the annual soil loss rate range from 16 to above 30 T/ha/yr.
The analysis made under the study show that, the total quantity of estimated soil loss, which indicates the amount of soil detached from its original location and deposited within the Watershed area or transported to the surrounding hydrologic system, is about 1926913 ton /ha/yr. The mean annual soil loss of the watershed is estimated about 278 t/ha/yr.
[bookmark: _Toc356012601]


1. [bookmark: _Toc466877341]Background

Soil erosion is a common phenomenon in the Ethiopian highlands, where it caused widespread soil degradation (Edwards, 1979; Gachene, 1995; Tiffen, Mortimer, and Gichuki, 1994).  Rapid population growth, cultivation on steep slopes, clearing of vegetation and overgrazing are the main factors that accelerate soil erosion. 
Studies indicate that clearing of forests for agriculture and inadequate erosion prevention measures in the previous time have been the main causes of soil degradation in the densely populated highlands of Ethiopia (Feoli et al., 2002). Hurni (1988)from plot measurements reported a mean annual soil erosion rate of 42 t/ha/1yr or an equivalent loss of a soil depth of 4 mm/yr from cultivated fields in the central and northern highlands.
Accordingly, proper management of on-site effect of soil erosion reduces the risks and negative impacts of downstreamareas due to water erosion. Tackling on-site effects of soil erosion requires an understanding of the rates of erosion processes as well as identification of the major controlling factors that aggravate or reverse the processes. 
[bookmark: _Toc356012602]So this particular study will discoverthe potential causes and the associated reasons behind the respective causes and prepare Watershed management plan.In this regard, integrated watershed management plan is the process of evaluating, planning, restoring, and organizing land and other resource use within a watershed to provide desired goods and services while maintaining a sustainable ecosystem. This process provides a chance for agencies and stakeholders to balance diverse goals and uses for environmental resources, and to consider how their cumulative actions may affect long-term sustainability of these resources.
[bookmark: _Toc466877342]2. Objectives

The specific objectives of the project include:
· To propose appropriate interventions to reduce soil erosion on the upstream so that the sediment deposition on the downstream will be controlled.
· To undertake integrated watershed development activities in the sub-watershed and formulate an implementable project designs which will contribute to the livelihood improvement in the watershed.
· To propose different activities to improve vegetation cover and increase availability of various tree resources in the watershed areas by promoting plantation of tree species to enhance appropriate conservation.
· Assess the root causes of land degradation in the watersheds and identify proper conservation techniques that contribute to reduce soil erosion and improve infiltration rate to enhance the ground water recharge.  
· Assess the previous activities on soil and water conservation and identify the gaps and incorporate to the project components for implementation.  
The watershed study is part of the overall irrigation development study and is aimed to prepare integrated watershed management plan of the watershed. 
[bookmark: _Toc356012603][bookmark: _Toc466877343]3. Justification
A sound watershed management plan will provide the frame for harmonizing economic development and natural resources conservation. It will also integrate socio-economic and cultural realities, institutional structures and the biological aspects into upland protection and conservation in order to attain sustainable development.
A watershed management plan provides actions to 
· protect a watershed or prevent damage to it
· mitigate the effects of land use to an acceptable level
· restore degraded environments
· optimize the availability of water resources
Consequently, integrated watershed management plan of the area will be based on a complete inventory of the Watershed bio-physical and human resources. The objectives of the plan will not be limited to prevention of watershed degradation but also attaining increased production from the land on a sustained basis and a general improvement of the standard of living for the people living in the Watersheds must be an integral part.
Moreover, the watershed management plan will be a comprehensive development of a watershed so as to make productive use of all its natural resources and protect them from further degradation. This includes land improvements, rehabilitation and other technical works as well as the human considerations.
[bookmark: _Toc356012604][bookmark: _Toc466877344]4. Materials, Methods and Period of Investigation
[bookmark: _Toc466877345][bookmark: _Toc286304115][bookmark: _Toc286571320][bookmark: _Toc291519282][bookmark: _Toc291520437]4.1 Materials
Inventory of bio-physical features of Doma watershed involved the main steps include but not limited to the collection, structuring, digitizing, encoding of basic geo-datasets and generating the new data sets such as:
· Administrative boundaries (Regional, Zonal, Wereda and Kebele);
· Contour maps at 10 meters intervals;
· Drainage systems;
· Land use and land cover based on Land Sat ETM of 2013, respectively;
· Soils data;
· Population data;
· Climatic data (rainfall, temperature, etc); and

The kebele administrative boundary layers of the watersheds were extracted from the spatial data recently prepared by the Oromia Regional State. The human population data was collected from Central Statistical Agency (CSA). The watershed boundary, which followed the natural hydrological system, and the drainage systems of the sub-watershed were generated from ASTER DEM at the spatial resolution 30m. 

The ASTER DEM Data was also used to generate contour map at 10m interval, altitude ranges, slope gradients, slope length, relief types, analytical hill-shading, etc. In all respects, such information products had added values to further substantiate the erosion hazard and soil loss assessment in the study area. 
The land use and land cover map layers were generated from the Landsat ETM+ (Enhanced Thematic Mapper plus) of 2013. The classification involved both supervised and unsupervised methods. About 20 representative training areas were selected based on the pixels demonstrating regular patterns. The training samples were used for the classification of Landsat ETM data. While the actual samples collected using the GPS receiver were utilized to classify the data. 
The soil data, which mainly consisted of dominant soils, textures, depth and management constraints, were collected from secondary information and verified through intensive field survey. Apart from their use for land capability assessment, the data layer prepared was employed for modeling the potential soil erosion hazard assessment andused toin computing soil erodibility factor.The soil map was producedreviewing the existing soil maps such as soil map developed by WBISPP and SOTER maps and conducting field reconnaissance survey (prepared according to FAO/ISSS/WRB guideline, 2006).
The climatic data were collected from the available secondary sources of the National Meteorological Service Agency and the Ministry of Agriculture and Rural Development. The volume, quality and completeness of the datasets particularly referring to climate were limited by the problems of recording and documenting at the provider agency.  
[bookmark: _Toc466877346]4.2 Methods
In the process of preparing land use and land cover data, image pre-processing tasks were performed. The work involved correction of imagery data to create a more faithful representation by correcting the geometric and radiometric distortions. 
The geometric registration process involved identification of geographic features on the image known as ground control points (GCPs), whose position were known such as intersection of streams, roads, etc., in the image, and matching them to their true position in ground coordinates. The geometric correction of the separate scenes was conducted using ground control points of known co-ordinate from a topographic map of 1:50,000 mapping scale with the method called image-to-map registration. Several well-distributed GCP pairs were identified and the coordinate information was processed to determine the proper transformation.
After performing desktop preliminary classifications, ground truthing was done covering almost 65.0 percent of the entire area, which is almost homogenous in the rugged and flat parts of the watersheds. At that stage, the work mainly focused on areas somehow reflecting heterogeneous green patterns and steeper slopes. In order to have fuller views, the study paid particular attention to visiting the vegetation in the mountainous areas. 
The methodologies used to analyze the physical features of the study area was mainly based on the GIS and Remote Sensing method of spatial data input, structuring, integrating, transforming and producing outputs. For this purpose, ArcGIS 10.0 and Idrisi 32 software were used. 
Interviews were made with farmers especially in areas that demonstrated significant changes over the last three decades. In this regard, there was no sampling technique applied for interviewing purposes, as more emphasis was primarily made on group discussions than individual responses. In addition, the distribution of the latter was fairly even with regard to the changes that have taken place during the decades. During group discussions, elders provided adequate analytical view on their accumulated observations and experiences of the areas they lived in since their childhood. 
In general, the interviews and group discussions dwelled on:
· Historical profile of the land cover types;at least before 30 years;
· Categories of land use and farming system of the watershed;
· Crop production, productivity trends and related reasons; 
· Measures practiced to improve land productivity;
· Existence of fallowing& tree planting practice; 
· Alternative household energy sources;
· Understanding on the existence of and experiences with soil erosion;
· Local and institutional practice of soil erosion conservation.
The Revised Universal Soil Loss Equation (RUSLE) is the most appropriate method that can be applied in many situations, even on topographically complex landscape units such as steep slopes and rugged terrain (Desmet & Govers, 1996) and can be supported by GIS through mapping the RUSLE factor layers. The RUSLE was applied in GIS based on the flow chart as shown in figure 1. 











[bookmark: _Toc356012605] (
Soil Loss Rate Map
A=LS*R*K*C*P (t/ha/yr)
Reclassify
RUSLE Input values
DEM data
Annual Rainfall data
Soil Data
Land Use/Cover
Data
Land Management data
Slope ppe
Flow Direction
Flow Accumulation
LS 
factor
R factor
K factor
C factor
P factor
)











[bookmark: _Toc466877395]Figure1:Flow chart showing analysis of soil loss based on GIS application


5. The Watershed Area
[bookmark: _Toc466877347]5.1 General Description of the Watershed Area
[bookmark: _Toc466877348]5.1.1 Location
Doma watershed is located in Gechi wereda,Buno Bedele Zone, in Oromia Regional State. The total area of the watershed is estimated to be about 6924.34 hectare. Geographically, the watershed lies in between 5.340 and 5.970 N latitude and 38.90 and 39.390 E longitude. 
[image: ]
[bookmark: _Toc356012625][bookmark: _Toc466877396]Figure 2: LOCATION map of Doma watershed
Bole Bulbulla & Genet Menafesha Housing Projects: External Sanitary Works                             Inception Report

Doma SS Irrigation Project                                                                                                             Watershed Management report

51
AWE Consultants Plc, Nov. 2016
[bookmark: _Toc466877349]5.1.2 Drainage Pattern
The watershed has a regular dendriatic shape with its relatively narrow width at the upstream and wider at the downstream. It is also have a computed area of about 6924.34hectare; the longest flow length of the watersheds reachesabout 12.6 km.
[image: ]
[bookmark: _Toc466877397]Figure 3: Drainage Network Map of Doma Watershed
[bookmark: _Toc466877350]5.1.3 Slope
Based on the national guideline of Community Based Watershed Development, slope computation had also been made with six classes. The Guideline suggests the use of such classification for soil and water conservation and other land management recommendations. In most cases, slopes over 8.0 percent are generally recommended for relevant conservation interventions according to the landscape and physical human activities. Accordingly, 52percent of the sub-watersheds area (Table.1) could be designated for various natural resources management programs under the existing conditions of the watershed.
[bookmark: _Toc356012613][bookmark: _Toc466877383]Table 1: Slope classes and their distribution in Doma watershed
	No
	Slope Class (%)
	Slope Class
	Percentage
	Area in Hectare

	1
	0 - 3%
	Flat or almost flat
	 48
	3344.11

	2
	3 - 8%
	Gently sloping
	 35
	2427.11

	3
	8 - 15%
	Sloping
	 13
	879.11

	4
	15 - 30%
	Moderately steep
	 4
	265.00

	5
	30 - 50%
	Steep
	 0.13
	9.00

	 
	 
	
	 100
	6924.34


 Source: Computed in GIS, 2016
[image: ]
[bookmark: _Toc356012627][bookmark: _Toc466877398]Figure 4: Slope map of Doma watershed
[bookmark: _Toc466877351]5.1.4 Climate
[bookmark: _Toc466877352]5.1.4.1 Rainfall Distribution
According to the weather station, the watershed area receives an annual rainfall ranging from the minimum of 1700 mm in low rainfall year and the maximum of 2100 mm in the high rainfall year. 
[bookmark: _Toc466877353]5.1.4.2 Thermal Zones
Temperature during growing period, which refers to the amount of temperature available for plant growth and development during the growing period, usually defined by the mean daily temperature during the growing period (Birhanu, 1999). Accordingly, the maximum temperature registered in the station is ranging between 150c and 200c, while the mean minimum temperature is about17.00c. The watershed area classified in to a Warm and Tepid thermal zone.
[bookmark: _Toc356012614][bookmark: _Toc466877384]Table 2: Thermal zone of Doma watershed
	No
	Thermal Zone
	Temperature
	percentage
	Area in Hectare

	1
	Cool
	15-17.5
	85
	5865.62

	2
	Tepid
	17.5-20
	15
	1058.72

	 
	 
	 
	100
	6924.34


 Source: Computed in GIS, 2016
[image: ]
[bookmark: _Toc356012628][bookmark: _Toc466877399]Figure 5: Thermal zone map of Doma watershed


[bookmark: _Toc466877354]5.1.4.3Agro ecological Zone (AEZ)
The study area falls within the wet lower dega and wet Weyna degatraditional agro-ecological zones.As a result, 82% of the watershed area belongs to wet Woinadega AEZ
[bookmark: _Toc466877385][bookmark: _Toc356012615]Table 3: Distribution of agro-climatic zones across the watershed
	No
	Agro ecological Zone
	[bookmark: RANGE!C1:D3]Area in hectare
	%age

	1
	Wet Lower Dega
	1831.01
	18

	2
	Wet Weyna Dega
	8174.76
	82

	 
	 
	10005.77
	100


 Source: Computed in GIS, 2014
[image: ]
[bookmark: _Toc466877400]Figure 6: AGRO-ecological Zones of Doma Watershed

[bookmark: _Toc466877355]5.1.5 Soils
Soil map of the watershed is produced based on existing soil maps (GDWRMP AND SOTER) through intensive reconnaissance field survey (FAO/ISSS/WRB, 2006). Accordingly,the major soils of the watershed are Gleysolsand Nitisols.Nitisols are mainly distributed over sloppy areas covering an area of about 6818.83hectare;it is about 98% of the watershed. The second dominant soils of the watershed areGleysols, which are occurred on flat topography and occupied about 2% of the watershed.Major soils of the watershed are described in the following section in detail (Table 4).
[bookmark: _Toc356012616][bookmark: _Toc466877386]Table 4: Distribution ofmajor soils ofDoma watershed
	No
	Major Soils
	Area in hectare
	%

	1
	Dystric Gleysols
	105.51
	2

	2
	Dystric Nitisols
	6818.83
	98

	 
	 
	6924.34
	100


Source: Result of Field Survey & SOTER revised map (FAO/ISSS/WRB, 2006), 2014
[image: ]
[bookmark: _Toc356012629][bookmark: _Toc466877401]Figure 7: Major soils of Doma watershed
[bookmark: _Toc466877356]5.1.6 Present Land Use/land cover
The major land use identified includes: Open forest occupy 1359.60ha, moderately cultivated land comprised about 278.78 hectare, and moderately stocked woody plant occupied about 5285.96 hectare.
Detail descriptions of the major land use/cover of the watershed area are given here below:
1. Open forest Land:Land with tree crown cover (or equivalent stocking level) of more than 10 percent and area of more than 0.5 ha. The trees should be able to reach a minimum height of 5 m at maturity in situ. May consist either of closed forest formations where trees of various storey’s and undergrowth cover a high proportion of the ground or of open forest formations with a continuous vegetation cover in which tree crown cover exceeds 10 percent. 
2. Moderately Cultivated Land: is defined as land used for the production of adapted crops (Lipton, 1995). It includes all arable land plus land under permanent crops (FAO, 1995a).
3. Moderately Stocked woody plant:Fields and communal areas are still well stocked with trees and shrubs. Areas covered with woody vegetation mainly composed of woody plant.
[bookmark: _Toc356012617][bookmark: _Toc466877387]Table 5: Land use/land cover type of Doma watershed area
	No
	[bookmark: RANGE!B1:D4]Land Use Type
	%age
	Area in Hectare

	1
	Moderately Cultivated land
	4
	278.78

	2
	Moderately stocked woody plants
	76
	5285.96

	3
	Open forest cover
	20
	1359.60

	 
	 
	100
	6924.34


Source: Field interpretation of Landsat ETM+, 2016
[image: ]
[bookmark: _Toc356012630][bookmark: _Toc466877402]Figure 8: Land use/cover map of Doma watershed

[bookmark: _Toc466877357]5.1.7The Land use System
[bookmark: _Toc454546903][bookmark: _Toc465176386]The watershed is characterized by Enset Farming Systems with where Cereals are Dominant and Enset and Roots are Minor.The landscape is one of scattered homesteads that are not enclosed. Each homestead has a small home garden with or without enset.  Coffee trees may be planted away from homesteads under the shade of a large Ficus tree. Outfields are large with no trees on the boundaries. Blocks of cropland are interspersed by large blocks of communal grazing areas under open bush and grassland. In narrow valleys small remnants of natural forest is found.



[bookmark: _Toc356012606][bookmark: _Toc466877358]6. Land Capability Classification
[bookmark: _Toc466877359]6.1 Objectives of Land Capability Classification
          The main objectives of capability grouping of soils are: 
· To make possible broad generalizations based on soil potentialities, limitations in use, and management problems;
· Identifying areas for specific land uses; 
· Defining management options; 
· Providing information for detailed planning and strategy for development; and 
· Identifying areas at risk of degradation.
[bookmark: _Toc466877360]6.2 Approach
The approach followed in land capability classification based on grouping of arable soils according to their potentialities and limitations for sustained production of the common cultivated crops that do not require specialized site conditioning or site treatment. Non-arable soils (soils unsuitable for long-term sustained use of cultivated crops) are grouped according to their potentialities and limitations for the production of permanent vegetation and their risks of soil damage if mismanaged. 
The classification system based on USDA land capability classification comprises eight land capability classes ranked in the order of increasing degree of limitation in relation to agricultural use, and decreasing order of agricultural versatility. Class I is the best land and Class VIII the poorest. Class IV is considered marginal for cropping activities.
[bookmark: _Toc466877361]6.3 Description of Land Capability Classes
The result of land capability classification is shown that about 63.37 percent of the watershed is classified to class III, covering an area of 134952.33 hectare of land. Moreover, lands categorized in to class II are covering about 17.42 percent of the watershed, which is about 37090.51 hectare of land. Detail description of the land capability classes are presented here below.
Class I: Soils in this class are suited to a wide range of plants and can be used safely for cultivated crops, pasture, range, woodland, and wildlife.  The soils are nearly level and erosion hazard is low.  They are deep, generally well drained, and easily worked. The area grouped in to class I covers a total of 979.91 hectare, which is about 14 percent of the watershed
Class II: Soils in this class have some limitations that reduce the choice of plants or require careful soil management, including conservation practices, to prevent deterioration or to improve air and water relations when the soils are cultivated. Limitations of soils in class II include singly or in combination the effects of gentle slopes, moderate susceptibility to water erosion and moderate adverse effects of past erosion, less than ideal soil depth, somewhat unfavorable soil structure and workability, The soils may be used for cultivated crops, pasture, range, woodland, or wildlife food and cover. Area under class II covers about 1689.29 hectares of land.
Class III:Soils in this class have severe limitations that reduce the choice of plants and require special conservation practices. The unit characterized by: Moderately steep slopes; high susceptibility to water erosion or severe adverse effects of past erosion; frequent overflow, very slow permeability of the subsoil. The total area of the class covers about 2683.33 hectare of land.
Class IV:Soils in this class have very severe limitations that restrict the choice of plants, require very careful management. Steep slopes,severe susceptibility to water or wind erosion, severe effects of past erosion, shallow soils, low moisture-holding capacity, frequent overflows. The total area of the class covers about 1437.78 hectare of land.
Class VI:Soils in class VI have severe limitations that make them generally unsuited to cultivation and limit their use largely to pasture or range, woodland, or wildlife habitat. Major limitation include: Steep slope, severe erosion hazard, effects of past erosion, stoniness, and shallow rooting zone. The total area of the class encompass about 134.03hectare of land.[image: ]
[bookmark: _Toc356012632][bookmark: _Toc466877403]		Figure 9: Land capability class map of Doma watershed
[bookmark: _Toc356012619]Distribution of land capability classification of the watershed area is shown here below.
[bookmark: _Toc466877388]Table 6: Land capability class of Doma watershed
	No
	Land Capability Class
	Percentage
	Area in Hectare

	1
	I
	14
	979.91

	2
	II
	24
	1689.29

	3
	III
	39
	2683.33

	4
	IV
	21
	1437.78

	5
	VI
	2
	134.03

	 
	 
	100
	6924.34


Source: Computed in GIS, 2016
[bookmark: _Toc356012607][bookmark: _Toc466877362]7. Major Problems of the Watershed Area
Major problems of the area are summarized in to soil erosion and consequent land degradation, loss of vegetation cover, poor soil fertility, high population pressure and other socio economic problems.Soil erosion is generally more acute problem in the watershed area due to high rainfall intensity and soils are highly erodible attributable to the relatively shallow depth and low structural stability. 
In this particular incidence, soil erosion is a common phenomenon that challengesthe area, where it causes widespread land degradation. Rapid population growth, cultivation on steep slopes, clearing of vegetation and overgrazing are the main factors that accelerate soil erosion in watershed. Such unsustainable and exploitative land use practices due to an increasing demand for food and fodder by the growing human and livestock populations are responsible for accelerated soil erosion in many parts of the watershed area. Those practices reduce the protective plant cover, thereby exposing the soil surface to the destructive impact of high-intensity rainfall.
[bookmark: _Toc466877363]7.1 Analysis of Soil Erosion Potential of the watershed
According to the soil loss classification of FAO about 92 percent of the watershed classifiedto soil loss class of greater than 300 tones/ ha/yr. Moreover, about 6 percent of the area categorized in to class moderate where the annual soil loss rate range from 16 t/ha/yr to above 30 t /ha/yr.
The analysis made under the study show that, the total quantity of estimated soil loss, which indicates the amount of soil detached from its original location and deposited within the Watershed area or transported to the surrounding hydrologic system, is about 1,926,913 tons/ha/yr. The mean annual soil loss of the watershed is estimated about 278tons /ha/yr. The most sever loss is occurred in stream channels and the general trends of the finding indicate that soil loss increases as the slope steepness increases in the watershed.


[bookmark: _Toc356012620][bookmark: _Toc466877389]Table 7: Soil loss of Doma watershed
	No
	Soil Loss (t/ha/yr)
	Area in hectare
	Percentage
	Total Soil Loss t/ha/yr

	1
	31-50
	150.96
	2
	6114

	2
	16-30
	401.50
	6
	9235

	3
	>300
	6371.88
	92
	1911564

	 
	 
	6924.34
	100
	1926913


Source: soil loss computation in GIS, 2016
[image: ]
[bookmark: _Toc466877404]Figure 10: Soil Loss class map of Doma watershed
[bookmark: _Toc466877364]7.2 Soil Erosion Hazard
Categorization of different erosion potentials was made following the FAO basic classification of desertification (FAO 1986). In line with this, the study area classified in to eightseverity classes (Table11). Soil loss tolerance (SLT) denotes the maximum allowable soil loss that will sustain an economic and a high level of productivity (Wischmeier &Smith, 1978; FAO & UNEP., 1984), in this regard, the normal SLT values range from 5 to 11 tons/ ha/yr (Renard, Foster, Weesies, McCool and Yoder, 1996) The entire watershed area characterized by a soil loss potential higher than the SLT so that the watershed require serious concern regarding soil and water conservation. 
[bookmark: _Toc356012621][bookmark: _Toc466877390]Table 8: Soil loss and their severity classes in Doma watershed
	Severity Class
	Priority Class
	Soil loss class
	Area in Hectare
	Percentage

	low
	III
	16-30
	401.50
	6

	Moderate
	II
	31-50
	150.96
	2

	Very High
	I
	>300
	6371.88
	92

	
	
	
	6924.34
	100


Source: Computed in GIS using RUSLE
[bookmark: _Toc466877365]7.3 Gully and Stream Bank erosion
Gullies of various sizes of width and depth have been identified in the watershed. Beside its negative effects on soil resources, consuming crop and grazing lands in areas between gullies and reducing grazing land available for livestock.Gully erosion is observed in different land use but their intensity is high in cultivated land. Assessment of gully development and its intensity is intended to design reliable conservation measures for already existed gullies and controlling strategies for those areas susceptible to gully formation. Due to the mapping scale factor,wecannot map every gully observed in the watershed.Additionally, it is recommended that further mapping of gullies at very larger and workable scale is required. 
[bookmark: _Toc466877366]7.4 Population Growth and Its pressure on Natural Resources of The Watershed
The study has carried out population projection for the year 2016 and 2025 employingthe CSA, 2007 census data as a base year data.As a result, the watershed kebeles has a total population of 16823 of which all is distinguished as rural dwellers. Average farm family size in the study area ranges from 4.8 to 5.0, the average being 4.8 members. The crude population density of the watershed in the current year isabout 110.6 persons per km sq, whereas for the projected year 2025 the population density will grow to be about 125.5persons per km sq. The data analysis also show that the current average land holding of the watershed is about 0.5 hectare per head, though in theyears 2025 the land area will be reduced to 0.3 hectare per head.The number of total household in the watershed area is estimated to be about 3503. 
Theanalysis is clearly showing that the land will be fragmented in to smaller size, at the end itwill lead to reduction of agricultural productivity and land resource degradation. 

[bookmark: _Toc466877391]Table 9: Projected Population Size Density of The watershed kebeles
	Name of Kebeles
 
	No of Households (2016)
 
	Average Family Size (2016)
 
	Projected Population Size for the year 2016 
 
	Projected Population Size for the year 2025
 
 
	Area Km2
	Crude Density person/km2 2016
	Crude Density person/km2 2025

	
	
	
	Both sex
	Male
	Female
	Both sex
	Male
	Female
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Bido Doma
	357
	5.0
	1792
	921
	872
	2033
	1044
	989
	24.4
	73.4
	83.3

	Bido Galiko
	601
	4.9
	2962
	1355
	1607
	3360
	1537
	1822
	27.2
	108.7
	123.3

	Bido Jiren
	502
	4.7
	2338
	1207
	1131
	2652
	1369
	1283
	19.6
	119.0
	135.0

	Bido Bilkumu
	442
	4.8
	2108
	1019
	1089
	2391
	1156
	1236
	21.7
	97.1
	110.1

	Yembero
	1602
	4.8
	7623
	3814
	3808
	8646
	4327
	4320
	49.2
	155.0
	175.8

	 
	3503
	4.8
	16823
	8316
	8507
	19082
	9433
	9650
	 
	110.6
	125.5


















[bookmark: _Toc356012608][bookmark: _Toc454397506][bookmark: _Toc466877367]8. Conservation Effort Made in the Watershed Area
According to the information collected from Gechi Wereda Agriculture and Rural Development office, majorefforts exerted by the office concerning soil conservation activities are summarized in the next section of the report.
[bookmark: _Toc454397507][bookmark: _Toc466877368]8.1 Soil and Water Conservation Measures Carried Out (2004-2008 E.C)
The Wereda Agriculture and Rural development office under its Natural Resources Development, Conservation and Utilization key process owner carried out the following major soil and water conservation activities.
[bookmark: _Toc466877392]Table 10: soil and water conservation activities (2004 – 2008)
	No
	Activities
	Unit
	Planned
	Achieved

	
	
	
	2004
	2005
	2006
	2007
	2004
	2005
	2006
	2007

	1.
	Physical Activities
	
	
	
	
	
	
	
	
	

	1.1
	Watershed Delineation
	No
	26
	26
	26
	
	26
	26
	26
	

	1.2
	Soil Bund
	Km
	5816
	6485
	8185
	
	6067.7
	8480
	-
	

	1.3
	Fanyajuu
	Km
	
	
	
	
	
	
	
	

	1.4
	Stone Bund
	Km
	
	
	
	
	
	
	
	

	1.5
	Bund Maintenance
	Km
	144
	2500
	776
	
	-
	-
	346
	

	1.6
	Cut off drain
	Km
	155.9
	41
	41
	
	18.3
	86
	42
	

	1.7
	Water way
	Km
	218
	91
	93
	
	21.45
	64.5
	46
	

	1.7.1
	Microbasin
	No
	
	
	
	961
	
	
	
	

	1.7.2
	Eye barrow
	
	
	
	
	549
	
	
	
	

	1.7.3
	Trench
	
	
	
	
	683
	
	
	
	

	2
	Forest Development
	
	
	
	
	
	
	
	
	

	2.1
	Tree seed
	Kg
	7.32
	549.5
	1189
	-
	-
	1528
	1295
	837

	2.2
	Soil and water conservation
	
	
	
	
	
	
	
	
	

	2.3
	Feed
	Kg
	733.5
	157
	288
	1321
	523
	1528
	1295
	1360

	2.4
	Fruit trees
	Kg
	319.5
	78.5
	357
	132
	161
	113.5
	457
	222

	2.5
	Forest seedling
	Million
	6.5
	4.9
	6.5
	6.9
	1.07
	2.6
	-
	14

	2.6
	SWC
	Million
	6334
	14.9
	6.5
	2.00
	1.07
	2.6
	-
	1.92

	2.7
	Feed
	Million
	1.85
	7
	9.4
	0.7
	6.07
	3.25
	7.91
	2.37

	2.8
	Vegetables
	Million
	0.37
	0.7
	0.9
	1.12
	0.06
	0.19
	0.78
	0.2

	2.9
	Government owned nurseries
	Million
	1.5
	0.38
	2.96
	-
	1.01
	2.71
	3.92
	-

	2.9.1
	Forest
	
	
	
	
	4.45
	
	
	
	11.2

	2.9.2
	SWC
	
	
	
	
	0.125
	
	
	
	1.82

	2.9.3
	Feed
	
	
	
	
	0.7
	
	
	
	0.2

	2.9.4
	Fruit trees
	
	
	
	
	1.15
	
	
	
	

	2.10
	Seedling Plantation
	Million
	1.4
	1.01
	15.7
	-
	4.5
	4.3
	18.12
	-

	2.10.1
	Forest
	
	
	
	
	3.45
	
	
	
	2.8

	2.10.2
	SWC
	
	
	
	
	1.874
	
	
	
	0.92

	2.10.3
	Feed
	
	
	
	
	7.3
	
	
	
	2.17

	2.10.4
	Fruits
	
	
	
	
	0.6
	
	
	
	0.6

	2.10.5
	Area closure
	Ha
	819
	476
	1297
	
	
	436
	1036.5
	

	2.10.6
	Check Dam
	M3
	2018
	
	23647
	4880
	1809.6
	1075
	21344
	

	2.10.7
	Wooden
	M3
	
	
	
	1065
	
	
	
	624

	2.10.8
	Stone
	M3
	
	
	
	3915
	
	
	
	1560

	2.10.9
	Grass seed planting
	Km
	
	
	
	39
	
	
	
	

	2.10.10
	Gully protection
	Ha
	
	
	
	3
	
	
	
	

	2.10.11
	Alley cropping
	Ha
	
	
	
	23
	
	
	
	

	2.10.12
	Hedge row
	
	
	
	
	56
	
	
	
	

	2.10.13
	Coffee seedling
	No
	
	
	
	
	
	
	
	

	2.11
	Private
	No
	375
	330
	336
	
	351
	96
	198
	

	2.12
	Government
	No
	6
	5
	5
	
	5
	5
	6
	



[bookmark: _Toc466877369]9. Watershed Development Strategy
Since watersheds are shaped by complex ecological relationships and diverse social systems that are continually responding to dynamic economic,social and cultural forces, watershed planning must first and foremost be an interdisciplinary process. It will require technical expertise in geology, hydrology, biology, ecology, engineering, environmental science, resource management, social science and rural development planning.
It must also strive to relate these processes to the human factor. It should address linkages between land use and water management, upland watershed issues and downstream concerns, public values and economic natural resource use, community well-being and sustainable watersheds, short term activities and long term sustainability issue.
Consideration of these issues requires participation not only by different agencies but also by farmers, businesses, environmental groups, and technical specialists from the profit and non-profit sectors, disadvantaged communities and the general public.
Having in mind all these factors, the anticipated integrated watershed management planwill consider the following bench mark issues:
1. Recognize and address multiple perspectives, issues, and objectives, including local, regional, and federal concerns of environmental, economic, and social nature.
2. Integrate and coordinate planning, management, monitoring, and community activities across agencies, and nongovernmental entities.
3. Provide for inclusive and participatory involvement by all agencies and all stakeholders to ensure meaningful input, including disadvantaged or hard to reach communities and stakeholders.
4. Use or provide at least a minimum level of assessment early in the process to provide a scientific foundation for moving forward.
5. Allow for a long-term, phased implementation strategy while managing for shorter term project delivery.
6. Develop a monitoring strategy for projects to provide scientifically valid information about effectiveness and to determine if overall plan is meeting stated objectives.
7. Establish a process for ongoing, informed decision-making through adaptive planning, management, and monitoring.
A watershed plan does not need to offer all the answers. Instead, it can lay out a long-term process towards finding answers and improving solutions and a long-term system of acquiring new information on key issues and trendsto modify the management program. Moreover, watershed as a complex dynamic system will require time, information, and resources to manage. Hence, the study suggest to follow the program approach of watershed plan and management, in short term the study identified major programs that could give instant effect to the rehabilitation endeavor and that would pave the way to future sustainable management of the watershed. 
In order to realize the planned programs, sustainable funding strategies will be explored by the leading offices, identifying additional sources, opportunities for leveraging resources, and long-term strategies for generating funds. A long-term perspective will also focus on conflict resolution and make the implementation less discouraging.
In order to ease implementation of the watershed development plan; the watershed need to be divided into smaller sub-watersheds. Each sub-watershed as a hydrological unit is connected, and any modification of the land use in watershed or sub-watershed will reflect on the water as well as sediment yield of the overall watershed. Accordingly, the Doma watershed is classified in to micro-watershed or sub-watershed, according to the Ethiopian Soil and Water Conservation Manual the minimum area to be treated as micro watershed is about 500 hectare of land, off course it depends on particular site condition. 
[bookmark: _Toc466877370]10. Implementation Schedule
Recognizing the fact that watershed management is a Long-term perspective, which can provide a more realistic basis for sustainable management of the natural resources. The planned implementation schedule will accommodate the physical and monetary challenges of the planning process. Implementation will be based on micro watersheds in a nested fashion, accompanied by monitoring and evaluation. 
The major activities planned to develop the watershed are sequenced into three successive phases, namely: preparatory and inception phase, implementation phase and consolidation phase. In view of the benchmark, magnitude of land degradation and the scope of the planned measures, the study suggests five years timelines for watershed plans implementation. The implementers should align their time horizons with regional and local development plan to increase the chance of integration with those plans. 
[bookmark: _Toc356012623][bookmark: _Toc466877393]Table 11: Implementation phase of Doma watershed
	Phase
	Name
	Duration

	I.
	preparatory and inception phase
	1year

	II 
	Implementation Phase 
	3years

	III 
	Consolidation Phase
	1 years

	Total Implementation Year
	5 Years


[bookmark: _Toc466877371][bookmark: _Toc356012633]11. Integrated Watershed Management Plan
Based on the finding of study the watershed management plan incorporated the following programs. It includes:
1. Soil and Water Conservation program
2. Agro Forestry and Forestry Program
3. Livestock development Program
4. Capacity Development Program
The spatial distribution and target kebeles of the program is depicted on the map here below.
[image: ]
[bookmark: _Toc466877405]Figure 11: WATERSHEDkebeles
[image: ]
[bookmark: _Toc466877406]	Figure 12: Watershed management plan for Doma watershed
In order to give much emphasis to gully erosion the survey outlined the buffer area around streams of varies level where gully and stream bank erosion occurred in the watershed.
[bookmark: _Toc466877372]12. Manpower and Equipment Requirement
[bookmark: _Toc466877373]12.1 Manpower Requirement
Implementation of the proposed program will be according to the national community based participatory watershed development guideline. The responsibility to plan and implement the Watershed development program will be accord to the wereda office for Agriculture and Rural Development.
Within the context of this guideline and taking into account practical factors, there should be a group of “Core WeredaWatershed Team” (WWT) experts assigned to support and follow-up Participatory Watershed Development work and technical issues. Additional experts can be assigned by the weredato further strengthen the WWT as per the expansion of watershed planning in various kebeles, the range of activities and integration required. Under ideal conditions, the weredacore team is composed of 10 experts as follows:
Composition of the weredacore team: 
1. Soil Conservation Expert, 
2. Forestry/Agro-forestry Expert, 
3. Agronomist, 
4. Irrigation Expert, 
5. HomeAgent, 
6. Livestock Expert, 
7. Land Use and Administration Expert, 
8. Food Security Expert (Economist/Socio-economist/Agro-economist), 
9. Cooperative/Marketing and Inputs Expert, and
10. Rural Road Construction Expert 

In addition to this, appropriate institutional arrangements should be made ranging from the region to the village level.
Moreover, participatory monitoring and evaluation of the program will be part and parcel of the program implementation.
[bookmark: _Toc466877374]12.2 Equipment Requirement
The planned land management programs require technical equipments as well as hand tools that would be able to accomplish the programs are at the stock of the office
[bookmark: _Toc466877375]12.3. Participatory Monitoring and Evaluation System of the Watershed
For the watershed in consideration, a monitoring and evaluation system will be built into the programs; in order to enable periodic appraisal of the project's performance, physical outputs, benefits, expenditures and impacts. There will be both internal and external M & E interventions. Monitoring activities will be periodic and more frequent and the program evaluation will take place once after every phase completed in the form of reviewing the performance of the phase. In view of the nature of the watershed program, the participation of community-based committees, technical experts of key stakeholders, a multidisciplinary team from the BoARD and the Wereda ARDOs will be involved.  
12.3.1 Mechanism
The M&E mechanismwillbe based on the watershed management objectives. The monitoring system will include process and outcome monitoring. 
Accordingly, the mechanisms should include the following: 
· A data base and monitoring sub-unit should be established within the Watershed Management Unit at the Wereda ARDOs to collect, collate and analyze data for the use of evaluations, which can be done by using computers; 
· The project's annual and final reports will incorporate M & E results; in which achievements should be clearly set out and compared to the bench mark. 
1. Independent evaluations will be carried out after the project is completed. Because of the long-term effects of watershed works, these evaluations though difficult, are often useful. Depending upon the availability of data and resources, the whole or part of the watershed implementation will be evaluated periodically. 
The general methodology will include the following major indicators of the watershed program(s):
12.3.1.2 Erosion and Sediment Reduction: 
Setting hydro-meteorological measuring points to collect and monitor rainfall, stream flow and sediment data for long-term analysis and comparison; 
1. Making sediment trap reservoir profile surveys to obtain data on sedimentation rates and volumes; 
1. Establishing small plots on major soils and cropping systems with and without conservation measures to monitor and evaluate differences in soil erosion and runoff; 
1. Conducting sample surveys for special purposes or for needed information. 
12.3.1.3 Land Use/Cover Monitoring (it includes forest monitoring): 
1. For monitoring changes in land use and vegetative cover, it would be necessary to obtain satellite remote sensing data and make studies on periodic changes during the life of the watershed implementation programs. 
12.3.1.4 Farm Improvement Benefits: 
1. Keeping farm records from properly selected farms for monitoring purpose; 
1. Making periodic farm management surveys for comparison with the baseline survey data; and
1. Conducting specially designed surveys on farm production and income. 
12.3.1.4 Livelihood Improvement: 
1. To some selected scale, repeating  the baseline socio-economic surveys to compare the results; 
1. Making special surveys, as may be required; and
1. The database established at the Wereda ARDOs should assist in the various stages of the evaluation work. Desktop computers can help to facilitate data storage; analysis and comparison

[bookmark: _Toc313429996][bookmark: _Toc466877376]12.3.2 Follow-up
Regular follow-up of projects activities will have to be carried out in order to take corrective actions and implementation gaps likely occurring at any stage of the projects. The Wereda ARDOs should submit quarterly progress reports to the Wereda Administrative Council, the BoARD and the Steering Committees to be officially formed by region. 
The role of the Wereda ARDOs and the Steering Committee will be critical in ensuring that the following systems are properly followed:
1. Internal monitoring by the ARDOs and key stakeholders;
1. Progress and process monitoring;
1. GIS-based Implementation monitoring;
1. Self monitoring by Watershed Management Committees;
1. Sustainability monitoring;
1. Social Audits (against socio-economic supports and confidence building activities); and
1. External monitoring by independent agencies;

[bookmark: _Toc466877377]12.3.3 Evaluation
[bookmark: _Toc356012609][bookmark: _Toc313429894]Each evaluation should include physical, financial and social audit of the work done. Evaluators should be seen not as inspectors but as facilitators. The Terms of Reference (ToR) to be developed for them should be strict in order to ensure that the plans are being realized, inputs are adequately provided and properly utilized, and stakeholders’ involvement and community participation are satisfactory. It has to be considered that fund releases for the programs and projects under implementation will depend on favorable reports of evaluation. Furthermore, concurrent and post-project evaluation should be conducted to assess the status of interventions related to the sub-watersheds.
[bookmark: _Toc466877378]13. The Plan Frameworks: Goal, Purpose, Indicators and Assumptions
LFA-1
	Logical Framework Analysis (LFA)

	Description: Integrated Watershed Management Plan (IWSMP) for DomaWatershed

	Area: Oromia Regional State, 

	Program: Overall Watershed Development Program

	Summary of Objectives/Activities
	Objectively Verifiable Indicators (OVIs)
	Means of Verification (MoV)
	[bookmark: _Toc313429895]Important
Assumption

	Overall goal:
Integrated Watershed Management Plan developed, implemented and land degradation reduced by 90 percent at the end the program.


	· By the end of the program 80 percent of the watershed treated by biological and physical conservation measures.
· By the end of the program 70 percent of the existing vegetation cover rehabilitated.
· By the end of the program the Tsetse flies impact reduced by 60%.
	· Reports/results of hydrological assessment.
· Report on river flow measurement
· Report on sediment monitoring.




	·  Almost all of the proposed programs of IWMP effectively implemented and evaluated.
· Stakeholders’ cooperation and coordination put in place.

	Purpose
Sustainable Watershed management system is introduced and developed
	· By the end of the program sustainable land management practices implemented by 90% of the target household.
	· Report on annual sediment monitoring.

· Report on river flow measurement and sediment monitoring

	· Planned programs fully implemented and intended impacts seen in the watershed 








LFA-2
	Logical Framework Analysis (LFA)

	Description: Integrated Watershed Management Plan  for Doma Watershed

	Area: Oromia Regional state, Wereda

	Program: Forestry and Agro forestry Development 

	Summary of Objectives/Activities
	Objectively Verifiable Indicators (OVIs)
	Means of verification (MoV)
	[bookmark: _Toc313429902]Important Assumption

	Program goal:
Forestry and agro forestry practices improved and vegetation destruction reduced in Doma watershed.
	· Land cover maintained to the level of 1970 by the end of the program.
· Fuel wood shortage is reduced by 40 percent, by the end of the program.
	· WoARD progress reports on forestry and agro forestry. 
· Monitoring & Evaluation  reports
· Reports on land use/cover change analysis.
	· Technical capability  and financial capacity of the WoARD offices are built
· Donors’ support is ensured. 

	Purpose
· Deforestation and forest degradation reduced 

· Agro forestry practice promoted and disseminated in the sub-watersheds

· Alternative household energy technologies introduced and promoted.
	· Forest cover is increased to the level of 1970 by the end of the program.

· At least 50% of households integrated agro forestry system in to the farming system, by end of the program

· A minimum of 60 % of the households utilized energy saving stoves, by the end of the program.
	· WoARD progress reports on forest coverage

· Physical observation of household farms.

· Monitoring and evaluation report.

·  Reports on land use/cover change analysis.  
	· Willingness and participation of target households in SWC activities.
· The same with the above
· Improved household energy saving technologies is easy to get to the target household on local market.
· Household energy saving technologies is affordable and replicable by the target households.

	Result/Output 2.1:
Natural and plantation forest cover is increased  


	· Different tree species planted and managed, by the end of the program.
· Natural forest area demarcated and protected by the end of the program.

· Bamboo plantation established and managed, by the end of the program.
	· WoARDs’ progress reports on plantation forest. 
· WoARD progress reports on protection forest areas. 

· WoARD progress reports on bamboo plantation. 
· Field observation
	· Availability and on time allocation of fund 
· Willingness and participation of target households are ensured.

· Bamboo trees are adopted.

	Result/Output 2.2:
Agro forestry practice enhanced and adopted.  


	· Agro forestry trees planted for alley and inter cropping by 60% the target households, by the end of the program.

· Fruit trees planted by 50 % of the target households by the end of the program.
	· WoARDs’ progress reports on alley cropping & agro-forestry trees planted.
· Monitoring and evaluation reports on agro-forestry.
· WoARDs’ progress reports on fruit trees.
· Field observation.
	· Allocation of adequate fund is guaranteed.



· Willingness and participation of households to plant agro forestry and fruit trees are guaranteed.


	Result/Output 2.3:
Improved and efficient energy saving stoves disseminated and adopted.

	· Improved energy saving stoves distributed and utilized by 50 % of the target households by the end of the program.

	· WoARDs’ progress report on improved household energy saving stoves.
· Monitoring and evaluation report on the use of fuel saving stoves.
	· Fuel saving stoves is accessible in the local market.
· The uses of fuel saving stoves by the target households are realized.

	Result/Output 2. 4:

Agro forestry demonstration plots (on highland fruits) established and promoted by farmers in the watershed

	· At least 4 Agro forestry demonstration plots are established, by the end of the program.
	· WoARDs’ progress reports on the establishment of agro-forestry plots/sites.

· Field observation
	· Allocation of adequate fund for running demonstration plots is guaranteed.
· Availability of labour force to work on the demonstration plots.

	Result/Output 2.5:

Tree nurseries established and managed
	· About 3 nursery sites selected, established and became functional, by the end of the program.
· Different tree seedlings produced and distributed for the target households by the end of the program.
	· WoARDs’ progress reports on nursery sites established and managed.

· WoARDs’ progress reports on distributed seedling and trees planted.

· Field observation
	· Allocation of adequate fund is guaranteed.

·  Continuous capacity building of SWC experts and farmers is ensured.
· Willingness and participation of target households 



LFA-3
	Logical Framework Analysis (LFA)

	Description: Integrated Watershed Management Plan (IWSMP) for Doma Watershed

	Program: Livestock Development Program

	Area: Oromia Regional state, Wereda

	Summary of Objectives/Activities
	Objectively Verifiable Indicators (OVIs)
	Means of Verification (MoV)
	[bookmark: _Toc313429906]Important Assumption

	
Program Goal
· Livestock production and management intensified and livestock triggered land degradation reduced in Doma watershed.


	· By the end of the program year, Livestock production and products increased by 50%, by the target households.
· Livestock feeds production (Dry matter Tons) from all feed resources increased by 40 percent, by the end of 2021.  

	· WoARDs’ Progress reports on livestock development in the watershed. 
· Quarterly & annual project reports.
· Midterm review and terminal evaluation reports 
· Government office reports
	· Policy & strategies that support the livestock sector are realized.
· Willingness and participation of target households in livestock development activities.
· Optimal coordination among all stake holders is ensured.
·  Strong community awareness and participation is guaranteed.
· No major drought risks  during the implementation periods

	
Purpose
· Livestock management and productivity intensified.  
· Free grazing reduced 

	· Farmers’ income from livestock and livestock products increased by 20 percent, by the end of the program.
· Free grazing reduced by 40 percent of household, by the end the program.

	· WoARD Progress reports on livestock development. 
· Quarterly & annual reports.
· Midterm review and terminal evaluation reports
	· No major drought risks during the implementation period.

	Result /output 3.1:
Natural pasture/grazing land rehabilitated. 
	· By the end of the program complete restriction of free grazing systems on slope above 45 percent attained.

· Browsing of shrub/bush land area established, by the end of the program.
	· WoARD Progress reports on livestock development. 
· Quarterly & annual reports.

· Midterm review and terminal evaluation reports
	· Strong community awareness and participation is ensured.

· No major drought risks during the implementation period.

	
Result/output 3. 2:
Community grazing land management groups established and strengthened.
	· Community grazing land management groups of farmers established and their capacity enhanced, by the end of the program.
· Communal and private grazing land maintained with proper grazing land management system, by the end of the program.  

	· Periodic field visits and progress reports.
·  field evaluation of vegetations and their utilization

	· Optimal coordination among all stake holders is ensured.
·  Strong Community awareness and participation is guaranteed
· No major drought risks during implementation period.

	
Result/output 3.4:
Conservation based forage development intensified.


	· Back yard forage developed, by the end of the program.
· Forage strips/alley cropping established, by the end of the program.
· By the end of the program, annual forage crops/mixed pasture established on private farm land. 
	· Periodic field visits and progress reports.
·  field evaluation of vegetations and their utilization

	· Allocation of adequate fund is guaranteed.
· Technical capability and financial capacity of the WoARD offices are built.



	
Result/output 3.5:
[bookmark: _Toc313429907]Forage seed production and seedling multiplications practices are improved.

	· Tree legumes seedlings produced and planted, by the end of the program.
· Elephant grass cuttings/splits and local grass splits planted, by the end of the program.
· Forage seeds  production & forage  seedlings  multiplication   sites/centers established and become operational, by the end of the program     
	· Periodic field visits and progress reports.
·  field evaluation on fodder bank vegetations and utilization

	
· Availability of seeds and seedlings are guaranteed. 





	Result/output 3.6:

Modern bee-keeping strengthened and promoted
	· At least 40% of the target farmers run small scale bee-keeping, by the end of the program.
· 50 % of honey produced is sold in local market, by the end of the program.
· Modern beehives distributed and properly managed by the target household, by the end of the program.

	· WoARD progress reports
· Midterm review and terminal evaluation reports. 
· Field visits 
· Special study    report. 

	· Willingness and participation of target households in modern bee-keeping is ensured.
· Availability of improved beehives and there proper management by the target household is attained.
· Efficient coordination and cooperation of stakeholders are ensured.
· No major drought risks occurred during implementation of the program.



LFA-4
	Logical Framework Analysis (LFA)
	

	Description: Integrated Watershed Management Plan (IWSMP) for Doma Watershed
	

	Program:   Capacity Building Program
	

	Area: OROMIA Regional State, Wereda.
	

	Summary of Purposes, Results/Outputs
	Objectively Verifiable Indicators (OVIs)
	Means of
Verification (MoV)
	[bookmark: _Toc313429913]Important
Assumption

	Program Goal
Plan implementation and sustainable management of the watershed development ensured by the target households by the end of the program. 
	· Knowledge of conservation concepts and principles are acquired by majority of farmers and Wereda practitioners by the end of the program.
	· Wereda ARDOs annual reports.
· M & E Reports
	· Appropriate fund by WoARD is allocated.
· Donors’ participation is ensured.

	
	· Multidisciplinary skills of 40 percent of regional and Wereda level watershed management experts are improved and applied in integrated watershed assessment and M & E of the watershed.
	Training reports of regional Bureaus and Wereda Offices (BoARD, BoWR, EPLA, ARDOs) in OROMIA region.
	· 

	Purpose:
· Knowledge and skills of farmers (men and women) and Watershed management experts; improved.
· Follow up and coordination capacity of Wereda ARDOs is enhanced.
	· 60 percent of the biological and physical conservation structures are to acceptable standards 
· At least 85 percent of the performed sub-watersheds development activities are monitored and coordinated by the Wereda ARDOs.  
	· Monitoring reports of regional BoARDs and Wereda ARDOs. 
· Semi-annual and annual reports of Weredas, 
· Project M & E reports.
	· Appropriate fund by WoARD is allocated.
· Donors’ support is ensured.

	Result 4.1:
· Skill improvement for farmers and Wereda Watershed management team on integrated SWC practices achieved.
	· At least 70 percent of target households  have gained and applied integrated knowledge and skill of SWC  
	· Wereda internal monitoring reports, 
· WoARDs progress reports. 
	· Appropriate fund by WoARD is allocated.
· Donors’ support is ensured.

	Result 4.2:
Wereda, Kebele and Village Watershed Management teams/committees in Concepts and Practices of Integrated Watershed Development and Management are trained.
	· At least 75 percent of the performed activities accord annual implementation plans. 

	· Annual and review reports
	· Appropriate fund by WoARD is allocated.
· Donors’ support is ensured.

	Result 4.3:
Experts and farmers group training in agro-forestry practices and nursery management  are trained
	· Appropriate agro-forestry knowledge are gained and applied by a minimum of 50 percent of the households in the sub-watersheds;
·  Seedling performance rate on all nursery sites reaches a minimum of 90 percent by the end of the program.  
	· Program review reports of the sub-watersheds.
· M&E reports
· Wereda Annual reports
	· Appropriate fund by WoARD is allocated.
· Donors’ support is ensured.

	Result 4.4:
Capacities of Kebeles and village committees, Wereda ARDOs and regional BoARDs and EPLA are strengthened. 
	· Annual action plans are implemented at least by 75 percent at the end of the program.          
	· Program review reports of the sub-watersheds.
· M&E reports
· Wereda Annual reports
	· Appropriate fund by WoARD is allocated.
· Donors’ support is ensured.






[bookmark: _Toc466877379]14.Activity Plan for Doma Watershed Management Plan
	Type of Measures
	Unit
	Work amount
	Phase I
	Phase II
	Phase III

	SWC Program
	 
	 
	 
	 
	 

	Soil bund (50%)
	km
	1731
	519
	1039
	173

	Fanyajuu bund (50%)
	km
	1731
	519
	1039
	173

	Grass plantation on bunds
	km
	20644
	6193
	12386
	2064

	Cutoff drain construction
	km
	173
	52
	104
	17

	Waterway construction with grass
	km
	87
	26
	52
	9

	Wooden check dam
	km
	1000
	300
	600
	100

	Trench construction 
	No
	2000
	600
	1200
	200

	Microbasin construction 
	No
	8000
	2400
	4800
	800

	Eyebrow basin construction 
	No
	30000
	9000
	18000
	3000

	Grass plantation on bunds
	km
	20644
	930
	1861
	310

	Gully revegitation
	km
	1000
	300
	600
	0

	Running nursery site
	no
	2
	2
	2
	2

	Establishment of grass multiplication center
	no
	1
	1
	0
	0

	Running grass multiplication center
	no
	1
	1
	0
	0

	Grass seed collection
	kg
	4000
	300
	600
	100

	Tree seed collection
	kg
	4000
	300
	600
	100

	Agro forestry and Forest Development Program
	 
	Work amount
	Phase I
	Phase II
	Phase III

	Seedling Production
	No
	   2,500,000 
	    750,000.0 
	 1,500,000.0 
	 250,000.0 

	Pitting and Planting
	No
	   2,500,000 
	    750,000.0 
	 1,500,000.0 
	 250,000.0 

	Agro-forestry tree planting - Alley cropping 
	No
	2,500,000
	    750,000.0 
	 1,500,000.0 
	 250,000.0 

	Agro-forestry tree planting - intercropping 
	No
	2,500,000
	    750,000.0 
	 1,500,000.0 
	 250,000.0 

	lowland Fruit tree planting 
	No
	   1,000,000 
	    300,000.0 
	    600,000.0 
	 100,000.0 

	Introduction energy saving stoves
	No
	       20,000 
	        6,000.0 
	      12,000.0 
	     2,000.0 

	Participatory Forest Management 
	Ha
	       20,000 
	        6,000.0 
	      12,000.0 
	     2,000.0 

	Livestock Development Program
	 Unit
	 Work Amount
	Phase I
	Phase II
	Phase III

	Grazing land management
	ha
	    1,000.00 
	300
	600
	100

	Establishment of Forage seed multiplication Center
	No
	1
	0
	0
	0

	Running of Forage seed multiplication Center
	No
	1
	1
	1
	1

	Introduction and Promotion of Apiculture
	No
	       40,000 
	12000
	24000
	4000

	Capacity Building Program
	 Unit
	 Work Amount
	Phase I
	Phase II
	Phase III

	Expert training on participatory methods
	No of training session
	2
	1
	1
	0

	Farmers training on Agro-forestry
	No of training session
	4
	2
	1
	1

	Skill improvement on SWC
	No of training session
	4
	1
	1
	1

	Experts training on participatory M&E system
	No of training session
	1
	1
	0
	0

	Experience exchange workshops and seminars
	No of training session
	6
	2
	2
	2



[bookmark: _Toc466877380]15.Estimated Financial Expense
The total estimated costs of the planned programs are listed below. The program implementation cost estimated for phase I, II and III having duration of 3, 5, and 2 years respectively.
[bookmark: _Toc466877394]Table 12: Estimated project cost for Doma Watershed management Plan
	Activities
	Total Cost
	By community 
	cost to be covered by the project
	Phase I
	Phase II
	Phase III

	Soil and Water Conservation Program

	Soil bund (50%)
	7789882.5
	778988.25
	7010894.25
	2103268.275
	4206536.55
	701089.425

	Fanyajuu bund (50%)
	10386510
	103865.1
	9347859
	2804357.7
	5608715.4
	934785.9

	Grass plantation on bunds
	9909199.2
	990919.92
	8918279.28
	2675483.784
	5350967.568
	891827.928

	Cutoff drain construction
	1038651
	10386.51
	934785.9
	280435.77
	560871.54
	93478.59

	Waterway construction with grass
	519325.5
	51932.55
	467392.95
	140217.885
	280435.77
	46739.295

	Wooden check dam
	6000000
	600000
	5400000
	1620000
	3240000
	540000

	Trench construction 
	20000
	2000
	18000
	5400
	10800
	1800

	Micro-basin construction 
	80000
	8000
	72000
	21600
	43200
	7200

	Eyebrow basin construction 
	300000
	30000
	270000
	81000
	162000
	27000

	Grass plantation on bunds
	9909199.2
	990919.92
	8918279.28
	2675483.784
	5350967.568
	891827.928

	Gully re-vegetation
	480000
	48000
	432000
	129600
	259200
	43200

	Running nursery site
	42000
	4200
	37800
	11340
	22680
	3780

	Establishment of grass multiplication center
	21000
	2100
	18900
	5670
	11340
	1890

	Running grass multiplication center
	21000
	2100
	18900
	5670
	11340
	1890

	Grass seed collection
	1200000
	120000
	1080000
	324000
	648000
	108000

	Tree seed collection
	2400000
	240000
	2160000
	648000
	1296000
	216000

	
	     50,116,767.4 
	        5,011,676.74 
	   45,105,090.66 
	 13,531,527.20 
	   27,063,054.4 
	   4,510,509.07 



	Activities
	Total Cost
	By community 
	cost to be covered by the project
	 
Phase I
	 
Phase II
	 Phase III

	Agro forestry and Forest Development Program
	
	
	
	
	
	

	Seedling Production
	     1,237,500 
	         112,500 
	     1,125,000 
	      337,500 
	      675,000.0 
	   112,500.0 

	Pitting and Planting
	     5,500,000 
	         500,000 
	     5,000,000 
	   1,500,000 
	   3,000,000.0 
	   500,000.0 

	Agro-forestry tree planting - Alley cropping 
	     5,500,000 
	         500,000 
	     5,000,000 
	   1,500,000 
	   3,000,000.0 
	   500,000.0 

	Agro-forestry tree planting - intercropping 
	     5,500,000 
	         500,000 
	     5,000,000 
	   1,500,000 
	   3,000,000.0 
	   500,000.0 

	lowland Fruit tree planting 
	     2,200,000 
	         200,000 
	     2,000,000 
	      600,000 
	   1,200,000.0 
	   200,000.0 

	Introduction energy saving stoves
	     5,500,000 
	         500,000 
	     5,000,000 
	   1,500,000 
	   3,000,000.0 
	   500,000.0 

	Participatory Forest Management 
	     4,400,000 
	         400,000 
	     4,000,000 
	   1,200,000 
	   2,400,000.0 
	   400,000.0 

	 
	   29,837,500 
	     2,712,500 
	   27,125,000 
	8137500
	16275000
	2712500

	Livestock Development Program 
 

	 Activities
	Total Cost
	By community 
	cost to be covered by the project
	 
Phase I
	 
Phase II
	 Phase III

	Grazing land management
	440000
	40000
	400000
	120000
	240000
	40000

	Establishment of Forage seed multiplication Center
	23100
	2100
	21000
	6300
	12600
	2100

	Running of Forage seed multiplication Center
	49500
	4500
	45000
	15000
	15000
	15000

	Introduction and Promotion of Apiculture
	8800000
	800000
	8000000
	2400000
	4800000
	800000

	 
	9312600
	846600
	8466000
	2530800
	5061600
	843600

	Capacity Building Program
 

	
	Total Cost
	By community 
	cost to be covered by the project
	 
Phase I
	 
Phase II
	 Phase III

	Expert training on participatory methods
	132000
	12000
	120000
	40000
	40000
	40000

	Farmers Training on Agro-forestry
	66000
	6000
	60000
	20000
	20000
	20000

	Experts training on participatory M&E system
	110000
	10000
	100000
	50000
	50000
	0

	Experience exchange workshops and seminars
	132000
	12000
	120000
	40000
	40000
	40000

	 
	440000
	40000
	400000
	180000
	180000
	130000



[bookmark: _Toc466877381]16. Identification of Research Priority
Identification of reliable and demand driven research priority requires a holistic study on the social, economic and natural resources assessment of the target area and it should be based on participatory approach. Nevertheless, as a prior indication for the research priority to be set might focus on: low land fruit production, participatory forest management, and appropriate land management practice that can be able to enhance the agricultural productivity and sustain the production etc.
[bookmark: _Toc356012611][bookmark: _Toc466877382]17. Conclusion and Recommendation
Soil erosion is identified as one of the growing land management problem resulting in both on-site and off-site effects. Soil erosion is generally a growing and more expanding problem in the watershed, where rainfall is more intense and soils are highly erodible due to the relatively erodible top soil and low structural stability.
In line with this, the Doma watershed is under gradual clearing of the existing forest resources, which is directly affecting and exposing the soil resource of the watershed to erosion. Those practices reduce the protective plant cover, thereby exposing the soil surface to the destructive impact of high-intensity rainfall. 
Considering the mounting problem of soil erosion and its impacts, it is necessary that appropriate management measures be undertaken. To achieve this, a sound knowledge of spatial variations in soil erosion is necessary. Because of the high cost of conservation and the competing production objectives such as population increase, infrastructure development, and land degradation, there is a need to target responses and resources to areas of high risk rather than spreading them equally across the landscape. Different land management program can then be implemented to deal with the various land degradation problems. These attempts must take into consideration the biophysical and socioeconomic conditions of the respective sites. Generally, the entire watershed is falling above tolerable soil loss rate Therefore; this study has placed the following key recommendations:
· Because of accelerated land degradation, there must be sustainable soil conservation strategies in the area
· The vegetation cover of the land should be improved to reduce the removal of soil organic matter
· The water-holding capacity and nutrient availability of the soil should be increased by applying biological and agronomic conservation schemes to increase agricultural productivity and minimize biodiversity loss in the area
· The farmers should be included in all such schemes as active participants.
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Drainage Network Map of Doma Watershed, Gechi District
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Agroecological Zone Map of Doma Watershed, Gechi District
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Soil Map of Doma Watershed, Gechi District
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Land Use Map of Doma Watershed, Gechi District





image9.emf

image10.png
Soil Loss Map of Doma Watershed, Gechi District
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Watershed Kebeles of Doma Watershed, Gechi District
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Land Management Plan Map of Doma Watershed, Gechi District





image1.png




