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2.2.2. Water management 

Water characteristics like inflows (precipitation, surface water inflow, and ground water inflow) 

water use (evaporation, transpiration irrigation, and drinking water) outflows (surface water 

outflow, ground water out flow) storage (surface storage, ground water storage, and root zone 

storage) are the principal factors to be taken care of in sustainable water management (Drake and 

Hogan, 2013). The same author indicated that broad interventions for water management are rain 

water harvesting, ground water recharge, maintenance of water balance, preventing water 

pollution and economic use of water. 

2.2.3. Biomass management 

Major intervention areas for biomass management are eco-preservation, biomass regeneration, 

forest management & conservation, plant protection & social forestry, increased productivity of 

animals, income & employment generation activities, coordination of health & sanitation 

programs, better living standards for people, eco-friendly life style of people and formation of a 

learning community a sustained basis. (Jimma University and Population, Health and 

Environment, 2010). 

2.3. Watershed Management Approach 

Watershed management is an approach of area planning of natural resources to sub-serve the 

socio-economic needs of the human society or community concerned. Watershed management 

programme would permit maximum possible stability through the process of production, 

consumption and regeneration. This approach has become the key for improvement of water 

resources and productivity of rain fed areas and ecological restoration. Among agronomists, 

watershed approach is seen as a means of scaling out technologies, primarily those for soil and 

water conservation or generally for environmental protection (Hinchcliffe et al., 1995). The 

participatory integrated watershed management approach currently being adopted has shown 

encouraging results over the previously adopted commodity based or sectoral approaches. The 

strategies in integrated watershed management programmes include land configuration systems, 

agronomic measures, alternate land use systems, run-off harvesting and recycling methods and 

measures for control of mass erosion problems.  
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According to GKDADO (2016) the total area of the district is about 662236 hectare. Out of this 

total area 34336 heactare  is arable land, 29846 heactare is grazing land, 677 heactare is covered 

by forest and 14 heactare is other land use. The topography of Gonji Kolela district like the other 

districts in the zone comprises of mountains, plains, mountain ridges and deep gorges. It has 

wide variations of altitude ranging from 1372 to 2998 masl (Figure 3.2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.2. The topography of Gonji Kolela district  

3.1.2. Climate  

Climate determines both the type and efficiency of agricultural activities performed in a given 

area. There are different climatic elements that characterize the climatic types of the given area. 

The climatic condition of an area is sub-tropical 40% and 60% is tropical (The Gonji Kolela 
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District Agricultural and Development Office, 2016). According to national metrological agency 

(2016), the area has 210c and 270caverage annual minimum and maximum temperature 

respectively. Specifically, mean annual maximum temperature is the highest from April to July 

and mean annual minimum temperature is the lowest from December to February (Figure 3.4). 

The rainy seasons in the study area include Belg (little rain) and heavy Kirmet (heavy rains). The 

area receive rain fall mainly in the summer season (Figure 3.3). Besides, the maximum and the 

minimum rain fall in 2014/15 are 1602 mm and 1221mm respectively. 

 

  Figure 3.3 Annual rainfall of district of Gonji kolela from1995-2016   

                  Source: National Metrological Agency 2016 (Adet Station) 
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Figure 3.4. The minimum, maximum and average temperature of Gonji kolela district from 

1995-2016                                                                                                                                                 

Source: National Metrological Agency 2016 (Adet Station) 

3.1.3. Vegetation 

The fact that discussion of natural vegetation depends on many factors among which climate, 

drainage pattern; relief and soil type are the major ones. In Gonji Kolela district, temperature and 

rain fall which largely are altitude dependent, determine the type and the density of vegetation.  

The natural vegetation determines the climatic condition of an area and the area has covered by 

the forest and these forests are not dense. Those forests that are distributed in the district are 

Kinchib (local name), Shiferaw (Moringa), Eucalyptus globulus, the shrubs and deciduous trees 

(The Gonji Kolela Agricultural and Rural Development Office, 2016). 
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3.2.2. Sampling techniques 

In this study, multi stage-sampling techniques were employed to select respondents to fill the 

questionnaire. First, Gonji kolela district is purposefully selected because the area includes 

highly degraded farmlands and watershed management is not sustainable (Tilahun, 2015). 

Second, in the district there are four major watersheds: Zema, Yita, Yezat and Awurafengel 

(Gonji kolela District Agricultural and Development Office, 2016). From these watersheds, 

Zema watershed was randomly selected for this study (Figure 3.5). Third, the sample kebeles 

were selected in a cluster sampling approach where all the kebeles in the watershed are first 

clustered into two major agro-ecological zones (Kolla and Woina-Dega). In the watershed there 

are nine kebeles. Out of these, Yinach, Woleke, Ardesa and Woizazirt kebeles are categorized in 

Kolla agro ecology, while Washera, Kenchchil, Ginbgeregera, Akilie and Debay Ambessagedel 

Kebeles are in Woina Dega agro ecology (The Gonji kolela District Agricultural and 

Development Office, 2016). Accordingly, Washera and Woleke kebeles were selected, one each 

from the two agro ecologies, in a random sampling techniques (Figure 3.5). 

                          Figure 3.5. Map of the study area 
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Table 3.1. Total and sample household heads of the study area   

                                                                                        Kebele name  Total 
sample 
in both 
kebeles 

Sex of 
household 

Watershed 
management 

Washera  Wolekie  
Total 
household 

Sample 
household 

Total 
household 

Sample 
househod 

Male  Adopter  545 53 364 35 88 
Non adopter  556 54 156 15 69 
Total  1101 107 520 50 157 

Female  Adopter  10 1 20 2 3 
Non adopter  141 14 68 7 21 
Total  151 15 88 9 24 

Total  Adopter  555 54 384 37 91 
Non adopter  697 68 224 22 90 
Total  1252 122 608 59 181 

Source: Washera and Woleke kebeles administration office (2016) 

In the selection of qualitative participants, purposive sampling techniques were employed. The 

researcher make in-depth interviews with six (three in each kebele) key informants that were 

selected purposely. Model households, development agents and chairpersons from these two 

kebeles were key informants. To select participants of FGDs, the researcher obtained information 

from key informants. Based on this, two FGDs (one from each kebele) were included. Regarding 

to their compositions, eight from Washera and seven from Wolekie were selected for group 

discussions. 

3.2.3. Data sources and data collection techniques 

   Primary Data Sources  

Participants of FGDs, KIs and Survey respondents were the primary data sources for this study. 

Structured interview, key informant interview, FGDs and direct observations were the tools used 

to collect the primary data. 

Structured interview: A total of 181 questionnaires were distributed and 180 questionnaires 

were returned, one questionnaire in the Woina Dega zone was not correctly filled and hence 

excluded from the analysis. The numbers of questionnaires returned were thus, 121 from 

Washera (Woina Dega) and 59 from Wolekie (Kolla). The researcher has prepared closed-ended 
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the p-value greater than 0.05 (which is 0.197), the model was fitted. The prediction power was 

checked using classification table. The classification table shows the practical results of using the 

logistic regression model. 

       Checking multicollineraity 

Some of the statistical techniques, which are employed to examine the model of adequacy, 

include multicollineraity, tolerance and variance inflation factor (VIF). In this study 

multicollinearity diagnostic test was used to identify the situation whether the correlations among 

and between explanatory variables are strong or not. Thus, variance inflation factor (VIF) is used 

for testing the existence of multicollinearity problem among and between continuous variables.  

Table 3.2 Summary of independent variables with their code, category and hypothesis  

Variables Descriptions Hypotheses 
Sex of households (a dummy variable  

where 1=female, 0=male) 
Negative (-) significant 

Agro climatic zone (a dummy variable where 0= Woina 
Dega, 1= kola) 

Positive  (+) significant 

Age of household heads (a continuous variable) Have not significant 
relationship  

Farm land size (a continuous variable) Positive  (+) significant 
Availability of farm 
equipment 

(a dummy variable where 0= Yes, 
1= No) 

Have not significant 
relationship  

Training (a dummy variable where 0= No, 1= 
Yes) 

Positive  (+) significant 

Credit (a dummy variable where 0= No, 1= 
Yes) 

Positive  (+) significant 

Distance of farm land 
from the home 

(a continuous variable) Negative  (-) significant 
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Chapter Four 

Result and Discussion 

4.1. Demographic Characteristics of the Respondents 

4.1.1. Sex of respondents 

As shown in Table 4.1, 87.2% were male- headed and the rest were female-headed households. 

Akreman (1995) argue that in most of sub-Saharan countries women major role is in household 

and child care activities, while men make decision concerning field work activities, in yield 

increasing agricultural technologies, like soil and water conservation measures. In line with this, 

GKDADO (2016) indicated that participation of females in watershed management works is less 

than males. To see the relationship between sex of households and participation of watershed 

management, chi square-test was employed. The result showed that there was statically 

significant relationship between sex of households and participation of watershed management 

(X2 =14.844; P < 0.01) (Table 4.1).  

Table 4.1. Respondents response in participation of watershed management 

Sex of 
respondent 

Households watershed management status 
Participants Non participants 

 
         Total share  

Frequency  % Frequency  % Frequency  % 
Male  88 56.1 69 43.9 157 87.2 
Female  3 13 20 87 23 12.8 
Total  91 50.6 89 49.4 180 100 
X2=14.844; p= 0.000  

Source: Household survey (2017)  

4.1.2. Age of household heads 

Age of farmers was one of the demographic characteristics which influence watershed 

management. The minimum, maximum and mean age of the sample households were 23, 70 and 

44.76 respectively. As the survey data revealed that majority of participant household heads were 

found in the age categories 41-50 and 51-60 (Table 4.2). Farmers in these age groups have a 

good understanding of watershed management (Sagni, 2015). The same author indicated that 
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farmers in this age group are more interested in watershed management practices. The share of 

elderly households is very low (9%). This age group has troubles with practicing in watershed 

management on their fields (Kibemo 2011 cited in Sagni, 2015). However, these farmers 

especially the elderly age groups usually implement and accepted watershed management 

technologies because of having access to money for hire labor with the young age group 

(Addisu, 2011). Contrary to this, Wagayehu and Drake (2002) in their study indicated that there 

was negative association between existence of conservation structure and old age of house hold 

heads. 

To see the relationship between age of households and participation of watershed management, 

chi square-test was employed. The result showed that there was statically significant relationship 

between age of households and participation of watershed management (X2 =45.809; P < 0.01) 

(Table 4.2). This finding is supported by Getachew (2014) which says that age of household 

increases, they can acquire more knowledge and experience and pre-assume vulnerability and 

risk condition of food insecurity and the chance of household to became more food secure 

increase through watershed management particularly soil and water conservation practices. Thus, 

age of house hold heads affect the watershed management practices status positively. 

Table 4.2. Age of households and participation in watershed management.  

Age of 
household 

heads  

Households watershed management status 
Participants Non participants 

 
Total share  

Frequency  % Frequency  % % 
20-30 3 12 22 88 14 
31-40 14 31.8 30 68.2 24 
41-50 29 70.7 12 29.3 23 
51-60 41 75.9 13 24.1 30 
61-70 4 25 12 75 9 
Total  91 50.6 89 49.4 100 
    X2 =45.809; p= 0.000 

Source: Household survey (2017) 

4.1.3. Family size of household heads 

The average family size for the surveyed households was 5.54 with a standard deviation of 2.12. 

The family size of the study area was higher than the national average 5.1 and the regional 
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Figure 4.1. Cut of drains that are constructed by the community in the study area. 

4.2.1.3. Stone bund and soil bunds 

The survey data indicated that more than 52% of the households were participated on both soil 

and stone bunds (Table 4.10). This study is supported by Meaza (2015) which says 78.8% of the 

local households in Adwa were participated in soil and stone bunds. Likewise, Kebede (2015) in 

his study indicated that about 50% of farmers were participated in stone bunds. The study 

revealed that about 55% respondents in Woina Dega and about 48% in Kolla zone participated 

on stone bund during the survey (Table 4.10). However during the summer season as FGDs 

discussed in both agro ecologies these constructed bunds were damaged /narrowed by the owner 

of the land.  

 

 

 

 

 

 

 




































































