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Abstract 

Socio-economic and biophysical resource characterization builds necessary foundation for the plan and obtains proper 

information for elective planning, implementation and monitoring of the research in the field of natural resources. The objective 

of the study was to identify and characterize existing socio-economic and biophysical resources and document baseline 

information on socio-economic and biophysical aspects used as benchmark for planning and impact monitoring in the watershed. 

The site was selected depending on agro-ecological representation, prevalence of resource management and land degradation 

problems. The data were collected through field observations, HH survey, FGD and KII’s and the collected data were analyzed 

using SPSS software. Results of study indicated that, decline of soil fertility, soil erosion, and shortage of agricultural inputs are 

the major crop production constraints in the watershed. According to the results, the farmers majorly implemented physical SWC 

measures such as stone bund, stone faced soil bund, water ways. About 97.7%, of the sample farmers in the Gur watershed were 

participating in construction of SWC measures by their own interest respectively. Analysis of the result shows that the major 

constraints in practicing of physical SWC structures were serves as breed and hiding places of rodents, it requires large number of 

labors and lack of training to construct. According to the field measurement data of implemented stone bund in most sample sites 

of the study watershed failed to meet the standards. Based on the above findings, enhancing the farmers’ awareness on the 

importance of SWC structures and based on their agro-ecologies promotion different introduced physical, biological and 

agronomic SWC measures were recommended. 
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1. Introduction 

In Ethiopia, Agriculture is the mainstay of the economy, 

which contributes for 15% of the total GDP, 10% of export 

revenues, 70% of employment and 70% of raw material re-

quirements of agro-based domestic industries and also a major 

source of the national food supplies [1, 2]. Especially, popu-

lation who live in rural areas are highly dependent on natural 

resources base for economic their development, food security 

and other basic necessities [3]. So as to ensure agricultural 

development at the desired rate and on a sustainable basis, 

sustainable management of natural resources particularly soil, 
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water and forest resources, are crucial. However, the pressure 

of intensive human activities and improper farming and 

management practices pose serious threats to the sustainabil-

ity of the natural resources and maintaining ecological bal-

ance. These impose great pressure on land resources, wors-

ening environmental degradation and raising the risk of food 

shortages [4]. Understanding these, Ethiopian government has 

been promoted a watershed based natural resource develop-

ment and management in the country as a suitable strategy for 

improving productivity and sustainable intensification of 

agriculture since 1980's. 

Watershed development program has emerged as a new 

paradigm for sustainable rural livelihoods and it occupied the 

central stage of rural development in the fragile and semi-arid 

environments of the developing nations. Integrated watershed 

management research is expected to improve the interaction 

between the physical, social, technological, economic and 

policy dimensions; interdisciplinary approach to solve prob-

lems; and the full participation of all stakeholders during 

problem identification, planning, implementation, monitoring 

and evaluation. Management of natural resources at water-

shed scale produces multiple benefits in terms of increasing 

food production with minimum disturbance to the environ-

ment, improving livelihoods, protecting environment, ad-

dressing gender and equity issues along with biodiversity 

concerns. It encompasses the holistic approach to manage 

watershed resources that integrates forestry, agriculture, pas-

ture and water management, which can be broadened to rural 

development with a strong link to the livelihoods of the local 

people [5]. At the earlier the concept of watershed manage-

ment had a narrow focus primarily for controlling erosion, 

floods and maintaining sustainability of useable water yield. 

However, recently watershed management is not only for 

managing or conserving natural resources in a holistic manner, 

but also to involve local people for betterment of their lives. 

Its management is more people oriented and process based, 

than only physically target oriented [6]. Factors that contrib-

ute to the success of watershed management are mul-

ti-dimensional, including biophysical, institutional and soci-

oeconomic elements. The presence of supporting institutional 

structures and the extent of community participation were also 

other factors found to significantly influence the ‘success’ of 

watershed management [7]. 

Socio-economic and biophysical resource characterization 

is important to measure project performance before making 

any changes to project processes. If we do not have baseline 

data then there is no way to evaluate whether a change is 

making a difference. It allows those involved in the project to 

understand the initial livelihood conditions of the people and 

what needs to be done to reach the goal of improving the 

livelihoods of the poor. Thus, baseline characterization builds 

necessary foundation for the plan and obtains proper infor-

mation for elective planning, implementation and monitoring 

of the research and development endeavors particularly in the 

field of natural resources [8]. Therefore, proper resource 

characterization of watersheds is a prerequisite for appropriate 

policy directions for enhancing productivity and sustainable 

development. 

Objectives of the study 

1) To assess and characterize existing socioeconomic and 

biophysical resource in the watershed 

2) To identify major constraints of crop production in the 

watershed 

3) To document baseline information on socioeconomic & 

biophysical resource for planning and impact monitor-

ing 

2. Materials and Methods 

2.1. Study Area Description 

The study was undertaken at Gur watershed in Girar jarso 

district. The district is dominated by mountains associated 

with hills, valleys and gorges, including lowland areas found 

along river valleys. Its altitude ranges from about less than 

1000m to over 3540m. About 20.7, 42.6 and 36.7% of the 

total area of the zone is covered by lowland, midland and 

highland agro-ecological zones respectively [9]. In North 

Shewa Zone, there are six major soil types namely vertisols, 

cambisols, rendzinas, haplic phaozems, pellic and arenosols 

[10]. 

 
Figure 1. Maps of the study watershed. 
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2.2. Site Selection 

The study watershed was purposively selected based on 

prevalence of resource management and land degradation 

problems, agro-ecological representation and road accessi-

bility for this study. Based on the preliminary outlet identified 

during the site selection process, the watershed boundary was 

delineated using GPS readings. 

2.3. Data Types and Sources 

The study data was obtained from primary and secondary 

sources. The primary data was gathered through field obser-

vation, HH survey, FGD and KII. An intensive filed observa-

tion was carried out to get detailed information about bio-

physical and major terrain features such as topography, ero-

sion status and SWC practices. The household survey was 

conducted to gather data about demographic and so-

cio-economic characteristics, institutional services, biophys-

ical characteristics, plot level characteristics, and various land 

management practices conducted by farmers in the watershed. 

Secondary data was collected from regional, zonal and district 

level of agricultural and information and communication 

offices. 

2.4. Sampling Techniques and Sampling Size 

As the sampling techniques, both probability and 

nonprobability sampling techniques were used for the study. 

Probability sampling technique was used for HH survey and 

nonprobability sampling technique was used for FGD and KII. 

Sample household farmers from the watershed was selected 

by using simple random sampling technique with some strat-

ification based on watershed position considering upper, 

middle and lower position of the watershed. The number of 

respondent’s sample size was determined using the formula 

developed by [11] sample size determination technique. 

𝑛 = 𝑁 1⁄ + 𝑁(𝑒)² 

Where: n= number of sample size; 

N= is population size; 

e= is the level of precision (5%, 7% and 10%). 

Accordingly, for the study, about 44 households were se-

lected from the watershed. Three key informants were se-

lected purposely from the district agricultural experts, agri-

cultural extension workers and watershed user cooperatives 

administrators. Eight knowledgeable participants were pur-

posely selected for focus group discussion. 

2.5. Data Analyses 

The collected data from both primary and secondary 

sources were analyzed using SPSS software version 20. The 

structured household survey data were analyzed and inter-

preted with appropriate statistical tools. Among the statistical 

tool’s descriptive statistics, frequency, percentage, and graphs 

were used. 

3. Results and Discussion 

3.1. Demographic and Socio-economic 

Characteristics of the Respondents 

Demographic and socio-economic characteristic infor-

mation is a guide to and starting point for research about basic 

information on the areas of investigation. 

 
Figure 2. Total number of populations and households in the wa-

tershed. 

Total population and households: According to districts 

agriculture office, the total number of populations in Gur 

watershed is estimated to be 2800 and the result of the study 

shows that out of the total population, the percent of males in 

the watershed was higher than that of females (Figure 2). 

The total number of household heads in Gur watershed are 

estimated to be 560. The result revealed that out of the total 

number of household heads, the percent of male household 

heads in the watershed was higher than that of female 

household heads (Figure 2). 

Table 1. Age class, marital status and educational levels of HH of 

respondents (n = 44). 

Characters of 

HH heads 

Categories of charac-

ters 
Frequency 

Gender 

Male 39(88.6%) 

Female 5(11.4%) 

Total 44(100%) 

Age 

Min 24 

Max 72 

Mean 44.3 

20-60 41(93.2%) 
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Characters of 

HH heads 

Categories of charac-

ters 
Frequency 

>60 3(6.8%) 

Total 44(100%) 

Marital status 

Married 41(93.2%) 

Widowed 3(6.8%) 

Total 44(100%) 

Education 

level 

Uneducated 29(65.9%) 

Elementary 14(31.8%) 

Secondary 1(2.3%) 

Total 44(100%) 

HH family size 

Min 2 

Max 10 

Mean 5.6 

HH Land 

holdings (ha) 

Min 0.4 

Max 6 

Mean 2.2 

<1 7(15.91%) 

1-2 13(29.55%) 

2-3 12(27.27%) 

3-4 7(15.91%) 

>4 5(11.36%) 

Total 44(100%) 

Source: Household Survey, 2024 

Gender of the household heads: The result of the study 

(Table 1) indicated that in Gur watershed out of the total 

sample respondents, 39 (88.6%) of them were male while the 

rest 5 (11.4%) of them were female. The result revealed that 

the percent of male headed households of participated in 

watershed was higher than that of female headed households 

in the watershed (Table 1). 

Age of the household head: Age is one of the important 

characteristics of the community which plays a significant 

role in any kind of employment pattern, mobility and quality 

of work done, particularly in agriculture. The results of the 

study (Table 1) indicate that the age distributions of most of 

respondents (93.2%) in the watershed were in the age cate-

gory from 20-60 years group and 6.8% were in the age cate-

gory of above 60 years. More than half of the respondents 

from the watershed are in the middle age group and the pro-

portion of middle age group household heads is higher in the 

watershed (Table 1). This indicates that the sample house-

holds are characterized by a high proportion of productive age 

group (20-60 years) and a low number of old-age persons (> 

60 years). The middle age group had strong relationship with 

the construction and maintaining of SWC activities than old 

one. The mean age of sampled households is 44.3 in the wa-

tershed. 

Marital statuses: With regard to marital status, the result of 

household survey in the Table 1 indicated that, from the total 

sample respondents of the watershed, about 93.2% married, 

and 6.8% widowed. The proportion of married respondents 

was much larger than the others in all watersheds. 

Educational level: The level of education affects the plan-

ning and managerial abilities of the farmer in decision-making. 

The results (Table 1) indicated that, from the sampled 

household heads of the watershed, about 65.9% of respond-

ents had no formal education, 31.8% were educated to ele-

mentary school and only 2.3% of household heads were 

having been reached secondary school. From the total sample 

of the respondents, only a few respondents have completed 

their secondary school. These indicate that, adoption of new 

technologies, the planning and managerial capacity of most 

farmers might be affected by their weak decision-making 

abilities due to lack of education. [12] indicate that, better 

education level of the household heads has strong and positive 

relationship with their adoption of new technologies because 

of their ability to find new information and their understand-

ing of new technologies. 

Family size: According to the survey results, the family size 

of the sample farmers of the watershed ranged from 2 to 10 

persons and the average family size of sample households was 

5.6 persons. In the watershed about 59.4% of the households 

had a family size above the average and the remaining 40.7% 

had household sizes less than the average. Therefore, the 

study populations of the watershed were relatively higher 

household sizes than national household average size of 5.1 

members per household [13]. The study conducted by [14, 15] 

stated that, large family size was necessary to provide the 

labor requirement for the construction and maintenance of 

SWC practices. 

Land holding: In the context of watershed, land ownership 

determines the participation of the community in watershed 

development activities to conserve, manage and use of natural 

resources. The result of survey (Table 1) indicated that, from 

the sample farmers of Gur watershed about 15.91% of the 

respondents had landholdings below 1 ha and 29.55% had 

between 1 and 2 ha. According to the survey data, in the wa-

tershed, the household heads had a range from 0.4 to 6 ha and 

the average land of the sampled household heads was 2.2 ha. 

Land shortage is cited among the priority problems faced by 

farmers, especially for those young household heads. [16] 

reported that practice of conservation measures is positively 

related to landholding size. 

3.2. Major Crops Grown in the Watershed and 

Production Constraints 

Information on crop production and yield of all major crops 
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grown in the production system required to examine spatial 

and temporal changes in area under different crops and pos-

sible crop substitution. 

According to the data from the household survey (Table 2), 

interview, and group discussion, the majority of the farmers in 

the study watershed is dependent on agriculture and home-

stead livestock production. In the watershed, farmers are 

mainly dependent on teff, and wheat production from cereal 

crops and vetch, faba bean, and chickpea production from 

pulse crops. 

Table 2. Major crops grown in the watershed. 

Crop type Frequency Productivity (qt/ha) 

Teff 30(68.2%) 8 

Wheat 24(54.5%) 10 

Vetch 21(47.7%) 9 

Faba bean 17(38.6%) 7 

Chickpea 8(18.2%) 8 

Source: Household Survey, 2024. 

Table 3. Major crop production constraints in the watershed. 

Major Constraints Frequency RBQ Rank 

Soil erosion 31(70.5%) 39.1 4 

Soil fertility 32(72.7%) 58.2 1 

Land shortage 25(56.8%) 56.3 2 

Deforestation 20(45.5%) 11.3 8 

Climate change 23(52.3%) 30.5 6 

Agricultural inputs 32(72.7%) 21.9 7 

Crop disease 33(75%) 55.1 3 

Crop productivity 24(54.5%) 30.5 5 

Abbreviation: RBQ= Rank Based Quotient. 

Household Survey, 2024. 

Rank Based Quotient was calculated using formula devel-

oped by [17]. The RBQ values obtained from respondents 

along with their preferential ranking against each constraint of 

the study. Analysis of the result of Rank Based Quotient (Table 

3) showed that in Gur watershed about 58.2% of the sampled 

households have encountered decline of soil fertility problems 

followed by land shortage problem (56.3%) in the watershed. 

3.3. Sources of Income and Information and 

Extension Services in the Watershed 

Source of income for farmers: The result of survey (Table 4) 

shows that in the watershed selling of crop production alone 

(27.8%) followed by selling of both crop production with 

livestock production (25%) and off-farm activities (18.2%) 

were the major income sources of the farmers. Most of 

farmers in the watershed were rearing different types of ani-

mals for different economic or social interests. The response 

of farmers in the watershed showed that most of the sample 

households generate their annual income mainly from selling 

of milk. The farmers also use the production of a given crop to 

meet various needs (for domestic consumption, source of 

income and seed), depending on crop type and the product of 

crops. Survey result (Table 4) indicated that some farmers in 

the watershed were engaged in off-farm activities including 

daily laborer, hand craft, petty trade, sales of alcohol (areke) 

and remittance as a supplementary source of income. 

Table 4. Sources of income in the watershed. 

Source of income Frequency 

Crop production 12(27.8%) 

Livestock production 7(15.9%) 

Off farm activities 4(9.1%) 

Crop & Livestock production 11(25.0%) 

Crop production & Off farm activities 8(18.2%) 

Livestock production & Off farm activities 2(4%) 

Total 44(100%) 

Source: Household Survey, 2024. 

Sources information for farmers: Information sources used 

to disseminate agricultural research findings to farmers for on 

farm activities include researchers, extension officers, 

knowledgeable farmers, research institutions; mass media, 

commercial and government agencies. The information ob-

tained can help farmers identify efficiencies that lead to higher 

productivity and profitability, lower input costs, and opti-

mized fertilizer use. According to the survey result (Figure 3), 

most farmers have got the new technology information 

through DA (87.5%), followed by farmer to farmers (53.1%) 

and media (50.0%) in the watershed. Previous studies [18, 19] 

suggest that agricultural extension agents’ communication 

skills are a strategic asset for enhancing the adaptive capacity 

of farmers. 

 

http://www.sciencepg.com/journal/ijema


International Journal of Environmental Monitoring and Analysis http://www.sciencepg.com/journal/ijema 

 

108 

 
Figure 3. Sources of information in the watershed. 

Extension Services for farmers: Agricultural extension 

services have been shown to build farmers’ agricultural 

knowledge and skills, disseminate new technology and 

change farmers’ attitudes [20] as well as promote community 

development through human and social capital development, 

facilitate access to markets and work with farmers towards 

sustainable natural resource management [21]. Moreover, it 

represents local farmers’ frequency of contact with DAs and 

frequency of participation in extension planning, training, 

field day, and demonstration regarding agriculture and live-

stock production. Thus, extension service has a positive im-

pact on enhancing natural resource management. 

Table 5. Extension services in the watershed. 

Do you get extension service? 

Frequency 

In (#) In (%) 

Yes 37 84.1 

No 7 15.9 

Source: Household Survey, 2024 

The household survey result (Table 5), shows that, about 

84.1% of the respondents in the watershed have got extension 

service on natural resource management. The result indicated 

that, most of farmers in watershed have got better extension 

service on natural resource management in the watershed. 

3.4. Biophysical Resource in Watershed 

3.4.1. Vegetations Coverage in the Watershed 

Vegetation coverage has great contribution in interception 

rainfall, keeping sediment loss and manages soil fertility. As 

the responses of sampled farmers, the major tree species 

found in the watershed were Eucalyptus globulus, Acacia 

lahai, Ficus sur, Dodonaea angustifolia, Carissa edulis, and 

Maytenus senegalensis. The response of key informants 

shows that, most of the tree species in the watershed were 

extinct from the watershed. Deforestation and agricultural 

land expansion were the major cause of extinction of the tree 

species in the watershed. The elders said that with time and 

coming up of new generation they were forced to distribute 

part of forested land as part of land inheritance. This resulted 

to further clearing of hilltops, ridge summits and slope lands. 

Reduction of vegetation cover due to farming and grazing 

activities has led to increase in soil erosion and reduction of 

soil fertility [22], which has impacted negatively on crop and 

livestock production, and the livelihood strategies [23]. Ac-

cording to [24], assessment reported show that globally 

around 13 million hectares of forest were converted to other 

uses or loss through natural as well as anthropogenic activities 

that cause reeducation in forest area coverage and indigenous 

species. 

3.4.2. Slope Characteristics of the Watershed 

The local slope gradient (S) influences flow velocity and 

the rate of erosion. Increase in slope steepness and slope 

length will increase erosion as a result of respective increases 

in velocity and volume of surface runoff [25]. The effects of 

topography on land degradation depends on the effects of 

slope steepens and slope length. 

Slope gradient of the study watershed are classified into six 

classes. According to the result of the study, most of the lands 

(87.3% of the watershed) in the watershed were categorized 

under sloping (35%), gently sloping (32.6%), and moderately 

steep (22.7%) slope category (Table 6). This indicate that 

more of the watershed landscape might be exposed to extreme 

flooding at time of high rain fall occurrences which implies 

that the need of soil and water conservation structures for 

sound natural resources conservation in the watershed. This is 

in line with the findings of [26] stating that the soil erosion 

increased exponentially with increasing slope gradient. 
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Figure 4. Slope maps of the watershed. 

Table 6. Area coverage of each slope classes in the watersheds. 

Slope Class Area (ha) Area (%) 

Flat or almost flat (0-3%) 37.3 7.4 

Gently sloping (3-8%) 164.5 32.6 

Sloping (8-15%) 176.6 35 

Moderately steep (15-30%) 114.5 22.7 

Steep (30-50%) 11.7 2.3 

Total 504.6 100 

Reference: MoARD, 2005 

3.5. Major Soil and Water Conservation 

Measures Implemented in the Watershed 

In the watershed, different SWC structures were imple-

mented. The result of survey (Table 7) shows that, in the 

watershed the most physical SWC measures practiced by 

farmers were water ways, cut-off drains, stone bund, and 

stone-faced soil bund. Physical conservation structures such 

as stone bund, stone faced soil bund, and soil bunds, modify 

terrain through changing slope length and angle, which in turn 

reduce runoff velocity, enhance water infiltration and trap 

sediments washed down the terrain [27, 28]. The major ag-

ronomic and biological SWC measures implemented by 

farmers in the watershed were contour plowing, plantation of 

trees and agro-forestry practices. Others such as stone check 

dam, and brush wood were implemented for gully control in 

the watershed. 

Table 7. Types of SWC measures implemented in the watershed. 

Types of conservation measures 

Frequency 

In (#) In (%) 

Physical SWC 

measures 

Terracing 4 12.5 

Soil bunds 17 53.1 

Stone bunds 28 87.5 

Stone faced soil bunds 26 81.3 

Cutoff drain 29 90.6 

Water way 30 93.8 

Gully control 
Stone check dam 6 18.8 

Brush wood 5 15.6 

Agronomic and Bio-

logical SWC 

measures 

Contour plowing 14 43.8 

Tree planting 3 9.4 

Source: Household Survey, 2024. 

3.6. Community Participation in Soil and Water 

Conservation Practices 

The community participation in soil and water conservation 

is mostly dependent on their perception of the soil erosion 

problems and the significance of the conservation technolo-

gies [29]. 

Table 8. Community participation in SWC works in the watershed. 

Do you participate in any SWC 

works? 

Frequency 

In (#) In (%) 

Yes 43 97.7 

No 1 2.3 

Source: Household Survey, 2024. 

According to the household survey (Table 8), the level of 

farmers’ participation in SWC practices varies in the water-

shed. About 97.7% of the sample farmers in the Gur water-

shed are participating in the construction of soil and water 

conservation measures by their own interest respectively, but 

they participated in only decide the date and days of conser-

vation work, give labor force as well as provide construction 

materials. The reports by [30, 31] as well as [32] showed that 
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the national guideline for SWC recommends full community 

participation from problem identification to the maintenance 

of the SWC structures. According to KII and FGD partici-

pants, the higher community participation in Gur watershed 

were related to the land degradation (soil erosion) problem is 

more serious and better information among farmers for SWC 

work. The land in the watershed were highly exposed the soil 

to erosion, because of undulated topography and steep slopes. 

The loss of soil caused the reduction of agricultural products 

that adversely increased the interest of the farmers to partic-

ipate in the SWC work. 

3.7. Maintenance of Implemented Soil and 

Water Conservation Structures 

According to the survey result (Table 9), about 84.1% of 

Gur watershed respondents maintained the implemented 

conservation structures. The result indicated that, the farmers 

in the watershed had better awareness about the conservation 

activities and other related issues. 

Table 9. Maintenance of SWC structures in the watershed. 

Are you maintain SWC measures 

Frequency 

In (#) In (%) 

Yes 37 84.1 

No 7 15.9 

Source: Household Survey, 2024. 

3.8. Major Constraints in Practicing of Physical 

Swc Structures in the Watershed 

Analysis of the result (Table 10) shows that about 83.1% of 

the households have encountered SWC structures serve as 

breed and hiding places of rodents followed by the construc-

tion of SWC structures require large number of labors in the 

watershed. Training on soil and water conservation technol-

ogies is one of the important factors that influence the in-

volvement of farmers in natural resource conservation. 

Table 10. Major constraints of physical SWC structures. 

Watershed Major constraints Frequency RBQ Rank 

Gur watershed 

Require large labor 26 77.5 2 

Difficult to plough and turn the oxen 21 65.6 4 

Lack of construction material 22 56.9 5 

Breed and hiding places of rodents 30 83.1 1 

Lack of training 22 66.9 3 

Source: Household Survey, 2024. 

3.9. Technical Standard of Implemented 

Conservation Structures in the Watershed 

According to the data from the household survey, FGD and 

KII the farmers perceived that SWC structures are effective 

measures to control soil erosion and improving land produc-

tivity. In the study watershed, the most widely used physical 

conservation measures were water ways cut-off drains, stone 

bund, and stone-faced soil bund (Table 7). However, accord-

ing to the field measurement data of implemented physical 

SWC structures in most sample sites of the study watershed 

failed to meet the standards. During field measurement, we 

didn’t consider technical standard of cut off drain and water 

ways against the standard. Because, cut-off drain and water 

ways in the watershed were constructed traditionally and used 

for temporary at the rainy season. We consider technical 

standard of stone-bund against its standard. The measured 

parameters for stone bund from the field measurement were 

compared with the recommended standards of design of the 

embankments (height, bottom width, and top width), length of 

bunds, vertical interval and spacing between consecutive 

bunds based on the slope and the soil depth as given by [30, 

32]. 

In the watershed, the soil depth at three parts of the wa-

tershed range from 0.45m to 1.20m and with an average soil 

depth of 0.75m. The slope steepness of the farm plots in the 

upper, middle and lower parts of the watershed was varied 

between 8% to 12%, 18% to 24% and 16% to 22% with the 

average slope of 10%, 21.3% and 18.7% (Table 11). 
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Table 11. Technical result of stone bund conservation structures in Gur watershed. 

Watershed 

position 
Parameters 

Implemented Recommended Deviation 

Site 1 Site 2 Site 3 Site 1 Site 2 Site 3 Site 1 Site 2 Site 3 

Upper 

Slope in (%) 8 10 12 5-10 10-15 10-15 
   

Eh (cm) 45 50 50 70-100 70-100 70-100 -25 -20 -20 

Ebw (cm) 55 50 60 75 75 75 -20 -25 -25 

Etw (cm) 50 50 60 30-40 30-40 30-40 10 10 20 

Length (m) 85 90 75 60-80 60-80 60-80 5 10 0 

VI (m) 1 1.4 1.6 1 2.2 2.2 0 -0.8 -0.6 

Spacing (m) 30 28 25 20 12 12 10 16 13 

Middle 

Slope in (%) 22 18 24 20-25 15-20 20-25 
   

Eh (cm) 55 50 60 70-100 70-100 70-100 -15 -20 -10 

Ebw (cm) 60 50 70 75 75 75 -15 -25 -5 

Etw (cm) 60 45 60 30-40 30-40 30-40 20 20 20 

Length (m) 60 70 45 60-80 60-80 60-80 0 0 -15 

VI (m) 1.6 1.5 2 2.5 2.2 2.5 -0.9 -0.7 -0.9 

Spacing (m) 24 26 15 8 12 8 16 14 7 

Lower 

Slope in (%) 16 22 18 15-20 20-25 15-20 
   

Eh (cm) 55 50 60 70-100 70-100 70-100 -15 -20 -10 

Ebw (cm) 50 65 60 75 75 75 -25 -10 -15 

Etw (cm) 50 50 55 30-40 30-40 30-40 10 10 -15 

Length (m) 75 70 65 60-80 60-80 60-80 0 0 5 

VI (m) 1.6 2 2.2 2.2 2.5 2.2 -0.6 -0.2 0 

Spacing (m) 20 8 12 12 8 12 8 0 2 

Abbreviations: Eh=embankment height, Ebw=embankment bottom width, Etw= embankment top width, VI= vertical interval. 

According to the result (Table 11), at the upper part of the 

watershed, about 88.8% (44.4% below and 44.4% above) of 

the implemented stone-bund parameters were fails to meet the 

standard and at the middle part of the watershed, about 88.9% 

(55.6% below and 33.3% above the standard) of the imple-

mented stone bund parameters were fails to meet the standard. 

About 77.8% (50% below and 27.8% above the standard) of 

the implemented stone bund parameters at lower stream were 

also fails to meet the standard. This implies that the farmlands 

are susceptible to be damaged by soil erosion problems due to 

their improper design. 

4. Conclusion 

The data collected from field measurement, field observa-

tion, interview, and group discussion revealed that the farmers 

implemented physical soil and water conservation measures 

such as stone bund, stone faced soil bund, soil bund, terracing, 

water ways and cutoff drain and contour ploughing and 

plantation of trees at different sites were implemented from 

agronomic and biological conservation measures. Among the 

implemented conservation measures, stone bund, stone faced 

soil bund, water ways and cutoff drain were the mostly im-

plemented SWC structures in the watershed. Most of the 

sample farmers in the watershed were participating in con-

struction of SWC by their own interest, but they participated 

in only decide the date and days of conservation work, give 

labor force as well as provide construction materials and the 

major constraints in practicing of physical SWC structures 

were, it serves as breed and hiding places of rodents, it re-

quires large number of labors and lack of training to construct. 

Based on the national SWC guideline for different agro 

ecologies, physical features, and climatic conditions, the 

physical design of the implemented SWC technologies in the 
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sampled site failed to meet standard dimension/design. 

5. Recommendation 

Based on the above findings the following recommenda-

tions can be drawn for further consideration and improvement 

in the study watersheds; 

Soil fertility management: 

1) Classification and characterization of soil properties of 

the study watershed. 

2) Providing awareness creation training for farmers, wore-

da’s experts and DA’s on preparation of organic fertilizers. 

3) Introducing of organic fertilizers preparation and ap-

plication system to increase integrated use of organic 

and inorganic fertilizers use. 

4) Promotion verm-compost technologies to enhance soil 

fertility. 

Soil and water conservation: 

1) Enhancing the farmers’ awareness on the importance of 

SWC structures since most farmers belief that imple-

mentation of structure is minimizing their land area for 

cultivation, serve as breed and hiding places of rodents 

and due to SWC structures difficult to plough and to turn 

oxen during ploughing. 

2) Well organized training should be given for farmers to 

fill the technical gap on their skills. 

3) Based on their agro-ecologies promotion different in-

troduced agronomic and physical soil and water con-

servation measures. 

4) Field level conservation work should be done to use the 

local knowledge and positive motive of the community 

in a way to avoid the existing constraints of SWC work 

against the standard. 

5) Promotion of integrated conservation agriculture and 

low-cost gully and degraded land rehabilitation. 

Agroforestry and plantation forestry: 

1) Awareness creation on effects of deforestation and forest 

degradation on climate change. 

2) Introduction of agro-forestry practices and multipurpose 

trees in the watershed. 

3) Integration of multipurpose trees with physical soil and 

water conservation measures in the watersheds. 

4) Crop production: 

5) Introduction and demonstration of improved and high 

yielding crop varieties that are resistant or tolerant to the 

already existing and emerging disease to increase pro-

duction and productivity of crops. 

6) Introduction and demonstration of climate-smart agri-

cultural technologies in all crops 
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