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Abstract 

Assessment of the Effectiveness of Watershed Management Intervention In Chena 

Woreda, Kaffa zone, South western Ethiopia 

Yericho Berhanu 

Addis Ababa University, 2013 

The main purpose of this study was to assess the effectiveness o.fwatershed management 
intervention in Chena Woredo. The study used the quasi experimental design, and 
stratified sampling technique to select sample kebeles. In addition, random sampling 
method was used to select individual households fro m watershed management 
intel,'ention and nonintervention areas. Both primclIY and secondary sources of data 
were used in the study. PrimclIY data were collected throughjield observation, household 
questionnaire survey, focused group discussion, in-depth interview and key informant 

interview Moreover, physical soil and water conservation structures layout 
measurement, laboratory measurement on soil fertility and water quality parameters 
were condllcted. Descriptive statistics, t-Iest, chi-square test, participalion index and 
binOlY logistiC regression were used for dala analyses. The study revealed that the 
inten1ention has good achievements in reducing soil erosion, improving water 
availability and quality, developing Iree plantation, diversifying income sources, 
reducing of oUI-migralion and increasing unily of the communities in the catchment. 
However, pel/orming below Ihe plan, poor communily parlicipalion, lack of Ihe 
struclures design alignmenl wilh slandards, inappropriate time of implementalion, lack of 
diversified soil WaleI' conservalion measures, absence of regular maintenance and 
managemenl of Ihe slruclures were some of Ihe major limitation of Ihe inlervenlion. 
Therefore, Ihis sludy recommends Ihal Ihe slakeholders should make appropriale 
correction measures for observed failures and flo-Iher inlerdisciplinary sludy should be 
conducted 10 explore the problems. 
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CHAPTER ONE 

1. INTRODUCTION 

1.1. Backgrouud of the study 

Deforestation and accelerated so il erosion are the challenging issues in Ethiopia (Badege 

Bishaw, 200 I). Converted forest lands are widely used for culti vat ion, fuel wood, grazing 

land, settlement and construction. Deforestation is go ing on at an alarming rate in 

Ethiop ia in general and in south western parts of the country including Kaffa zone in 

part icu lar. The hi gh forest degradation rate, 22,500 ha per yea r of the Kaffa zone, is an 

indicator fo r fast rate of deforestation (Ste llmacher, 2005). Deforestation increases 

runoff, reduces infiltration and water storage in the soil and results in loss of flora and 

fa una. 

Acce lerated soil eros ion is the majo r threat to agricu ltura l production in the country. It is 

estimated that about 1.5 bi llion tons of so il which has the monetary va lue ofUS$ 1 to 2 

bi llion per year is being eroded every year. The rate of erosion in highlands of the 

country is extreme and reaches up to 300 tons per hectare annually (FAO, 1984; Hurni , 

1988; Tamir ie Hawa ndo, 1997). Out of 60 million hectares of est imated agriculturally 

productive land; 27 mi ll ion hectares are significantly eroded, 14 million hectares are 

ser ious ly eroded and 2 million hectares reached at the po int which is irreversib le (FAO, 

1984). Deforestation and land degradation through acce lerated so il erosion in tu rn resu lts 

in low productiv ity and poverty in the country (Badege Bishaw, 200 I). 

Moreover, for the last severa l decades, different huma n activ ities such as developments in 

contro lling and diverting surface waters, exp loring ground water, overgraz ing and over 

use of natural resources fo r a var iety of purposes have been undertaken without care. 

Absence of conserving the natu ral resource, mismanagement of watershed and lack of 

preservi ng the quali ty of environment has great ly impa ired the sustainable development 

of the country. The consequences include deforestation, land degradat ion, water shortage, 

poll ut ion, fl ooding, impaired fi sheries, and reduced recreationa l opportunities. The 
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findings of several studies in the country reveal that the uses of natural resource are 

exceed ing the ca rrying capacity of the ecosystem. For instance, in Awash va lley wetlands 

were dried up due to irrigat ion development projects, pastoral lands were transformed in 

to cotton production and extensive wetlands drainage resu lted in drying up of 150 sprin gs 

in Illubabor Metu Woreda (A bebe Yilma and Gehab(eds), 2003). 

In order to alleviate the aforementioned problems, the role of watershed management is 

indispensable. Effective watershed management can prevent com munity water shortage, 

poor water quali ty, floodi ng and erosion. Consequently, the rivers, streams, wetlands and 

lakes of a given watershed area can provide ecological serv ices that mai ntain the hea lth, 

safety, economy and soc ial welfa re by storing and puri fy ing drinking water, providing 

recreationa l opportuniti es that attract touri sts, main ta ining bio logica l divers ity, providing 

spawning opportunities for commercia lly valuable fi sh, raising property values, 

supporti ng agriculture, commencing and protecting people and property from fl ooding 

(Conservation Ontario, 200 I). 

Watershed development planning 111 Eth iopia with the alln of natural resource 

conservation and development programs was started in the 1980s (Hurni, 1986; Lakew 

Desta et aI. , 2005). The program focused merely on soil and water conservation for its 

first two decades of inception (Lakew Desta et aI., 2005; Tesfaye Habtamu, 20 11). 

However, nowaday, it focuses on the wise use of natural resources such as land , water 

and vegetation in given watershed to obta in an optimum level of production with the 

minim um level of ecological degradation. The watershed development and management 

program of the country is adopting suitable so il and water conservation measures, 

prov iding adequate water for agri cul ture and domestic uses, and improving the li ve li hood 

of the community (Tesfaye I-labtamu, 20 I I). 

Through support of Ministry of Agricu ltu re and several NGOs, Kaffa zone has been 

implementing watershed management projects in different Woredas of the zone, of which 

the Susta inable Land Management Project (SLMP) imp lemented by FAO is one. The 

objecti ve of the project is to support sustainab le poverty reduction and the conservation 

of natu ral resources by deve loping and supporting approaches towards securing access to 

land (farm land and common lands) and improv ing the management of forests and 
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watersheds. The project also ai ms to monitor results and promote up sca ling to areas with 

similar condit ions in Eth iopi a. As part of Kaffa Zone, Chena Woreda has started 

watershed management intervention in co llaboration with FAO in 2008. The project is 

implemented in 13 kebeles of Chen a Woreda (CWARDO, 20 12). 

The practice of so il and water conservation (SWC) through susta inab le land management 

project (S LMP) has been deve loping in Chena Woreda. The common ly used SWC 

technologies (introduced by SLMP) in the Woreda include Phys ical structures and 

Bio log ical measures. The Phys ica l so il and water conservation structures such as Level 

fa nny juu, Level soil bunds, Level stone fenced so il bunds and level stone bunds were 

constructed in the farmers ' land. Biologica l SWC Measures such as di stribution of co ffee 

seedli ngs, tree seedlings and various grass species to farmers to plant on th eir own land 

were practi ced through support prov ided by SLMP in the area. 

1.2. Statement of the problem 

In Chena Wored a man y natu ra l resources such as water, graz ing land and natural forests 

is common sharin g and a lways a source of co nni c!. The ev idence in the area revealed that 

the peo ple use these natura l resources competitive ly for several decades (CWA RDO, 

2012). Moreover, Water with its distinctive physica l featu res of mobility shared by the 

entire community and becomes root cause of connict in the catchments of the Woreda. 

As water moves from upper catchment to downstream, the misuse of thi s resource in 

upper stream could adversely affects the downstream users. In additi on, grazing land use 

competition among the community by max imizi ng the number of li vestock is a lso the 

chall engi ng issue for th e Woreda. The area is a lso characterized by topography of mostl y 

nat to undul ating land with depress ions and hills, and hav ing the long ra iny seasons. 

Hence, it is highl y exposed to so il erosion and land degradation (C WF EO, 20 12). 

To overcome such problems, watershed management intervention has been introduced in 

the Woreda and further deve lopment programs are under pl anning stage (C W ARDO, 

20 12). However, most of the comm uniti es in the Woreda in general and in watershed 

management implemented kebeles in particular are hesitatin g to accept the watershed 

management projects (persona l observation, 2012) . 
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The pre-assessment of th e study co nducted in the Woreda showed that the communities 

are di vided in to two oppos ing groups and debating on the effecti veness of watershed 

management interve ntions. One group agreed that the watershed management 

interventi on has brought adverse im pacts such as dec line in land productivity, pollution 

o f water resources, deforestation and land degradation due its improper structures 

selection and implementat ion, improper timing of SWC stru ctures deve lopment, 

ineffecti ve community part ic ipat ion and limited sense of ownership created over assets, 

lack of integration among in stituti ons and ine ffi cient moni torin g and evaluation 

techniques. On the oth er hand, other group agreed that the intervention has positive 

effects and brought sustainab le watershed development in the catchment. Because of 

these diverging views among the community, th ey d id not come into conse nsus about the 

effecti veness o f watershed management intervention in the area and the Woreda 

Agriculture and Rural Deve lopment o ffice IS fac ing chall enges fo r further 

implementation. 

The experi ence in Ethi opia showed that the practi ce o f eva luat ion of the e ffectiveness of 

the project is overlooked fo r three main reasons such as lack of po litical ad ministrat ive 

commitment, insuffic iency of budget allocated fo r monitorin g and eva lu ation and 

inadequacy of the insti tuti ona l arrangements that underl ie monitori ng and eva luation 

(Wass ie Berhanu, 2000) . Bes ides to the li mited sense of eva luat ion of projects 

effecti veness, the studi es conducted to eva luate watershed management were focused to 

evaluate the components o f watershed separate ly (M intesi not Azene, 2007; Azmeraw 

Ayehu, 20 10; Tesfaye Habtamu, 20 11 ) . Due to this reason, it was di ffic ult to know the 

overa ll effecti veness of watershed management ofa given area. 

Therefore, it is advisable to eva luate the overall e ffectiveness of watershed management 

intervention through sc ientifi c procedu res . Hence, this study has incorporated several 

watershed management components such as envi ronmenta l, economi cal , soc ial, 

inst itu tiona l and technica l issues in an integrated manner. 

1.3. Significance of the study 

The study has prov ided important informati on about the effectiveness of watershed 

management. It is be li eved that the paper could contribute that the stakeho lders to make 
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correction of fa ilures in implementati on o f watershed management. It might prov ide 

important in fo rmation for development actors, NGOs, the government and for a ll 

stakeholders. The lessons could be used not only for study area but also other s imilar 

areas . The paper could contribute to fac il itate the exchange of ideas among loca l 

community, researchers and policy makers. 

1.4. Objectives of the stud y 

1.4.1. General Objective 

The general aim o f thi s study was to assess the effecti veness of watershed management 

interventions in Chena Woreda . 

1.4.2. Specific Objectives 

The specific object ives of the study were to: 

.:. assess the effects of watershed management intervention on some biophys ica l 

components of the environ ment. 

.:. assess the e ffects of watershed management intervention on househo ld income 

sources in the area . 

• :. assess the s ituat ions of soc ia l interact ion in watershed management. 

.:. assess the local institutiona l arrangement fo r watershed management. 

.:. eva luate the techn ica l viab ility of watershed management intervention . 

1.5. Resea rch Qnestions 

In order to attain the aforementioned objecti ves, the fo llowing research questions were 

formulated . 

• :. Do the land productivity, quali ty and quantity of water, and vegetation cover have 

been improving in the catchm ent? 

.:. What impacts has come on the household income sources due to interventions? 

.:. Did the stakeho ld ers accept and parti cipate in watershed management? 

.:. How the watershed management institutions were arranged? 

.:. Are the Watershed management intervention activit ies implemented properl y? 
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1.6. Delimitation of the stud y 

The study was confined by area. It was limited to Dega and Woina-Dega agI'o ecology of 

the rural kebe les' of the Woreda. Ko la agro eco logy a part of the area wh ich accounts 2 

% of the Woreda is not incl uded in th e stud y. Moreover, ana lys is of the appropriateness 

of SWC measures was lim ited to only cultivated land s. 

1. 7. Limitation of the study 

Th is study has limitation. The effectiveness of the project was eva luated through 

comparing th e mean outcomes of the variab les in intervention and non interventi on areas . 

This approach has limitati on since there might be systematic difference between the 

groups in addition to the watershed management intervention. 

1.8. Organization of the Paper 

This paper has five chapters. The first chapter deal s with general background of the 

study, the statement of the problem, significance of the study, objectives of the study, 

research questions, de li mitation and limitat ion of the study. The second chapter deals 

with literature rev iew in wh ich theoretical , methodo logica l and empi ri cal li teratures were 

presented. The third chapter describes the materia ls and methods used in the study 

including the stud y area descript ion, research design, types and sources of data, sampling 

technique, sample size determinat ion, methods of data co llection and data analysis 

techn iques. The fourth chapter deals with resu lts and discuss ion. In chapter five 

conclusion and recommendations were forwarded. Then at the end, references and 

append ices were presented. 
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CHAPTER TWO 

2. LITRA TURE REVIEW 

2.1. Basic Definitions and Concepts 

Watershed: Watershed is a topographically delineated area that is drained by a stream 

system, i.e. the total land area that is drained to some point on a stream or river. A 

watershed is a hydrological unit that has been described and used as a physical­

biological unit and also, on many occasions, as a socio-economic-political unit Jar 

planning and management oj natural resources. Catchment is ojien used as a synonym 

Jor watershed (FAO, 1990). According to (Lakew Desta et a l. ,2005), Waters hed is 

defi ned as any sUI/ace area Fom which runoff resulting Fom rainJall is collected and 

drained through a comll1on confluence point. 

There is no definite s ize fo r a watershed. It may be as large as several thousand square 

kilometers for rivers or as sma ll as on ly a few sq uare kilometers of dra inage area for 

filling of sma ll ponds. However, for effect ive mana gement the maximum size of 

watershed is suggested by mini stry of Agriculture and Rural Deve lopment to range from 

200 to 500 ha (Lakew Desta et aI. , 2005 ;Vishnudas, 2006). 

The concept of watershed originates from surface hydrology where a ri ver is assumed to 

be affected primar il y by its su rface drai nage area. The mai n process in a watershed is the 

hydro logic cycle which su mmarizes the movement of water among surface water, air, 

land, and grou nd water. T hi s process govern s the physica l, chemical, and biological 

characteristics of the ecosystems in a watershed. Watersheds are hydrol ogica l uni ts that 

have been used as main spatial units for natural resources such as land, water and 

vegetatio n conservat ion and management (LaoMAF, 2006) . 

Watershed Management: Watershed management is the process oj Jormulating and 

carrying out a course oJaction involving the manipulation oJresources in a watershed to 

provide goods and services without adversely affecting the so il and water base (FAO, 

1990). Moreover, Taffa Tu lu (20 II ) de fined watershed management as a treatment of all 

7 



natural resources of watershed to protect, maintain and improve water yield. Usually, 

watershed management must consider the social, economic and institutional factors 

operating within and outs ide the watershed area (FAO, 1990). 

Watershed Management Projects/Interventions: These projects are abroad 

combinat ions of activities which includes tree planting, construction of so il and water 

conservation structures, road building, etc. in order to improve agricultural susta inab ility 

as wel l as to enhance the supplies of firewood, fodder, construction materials and 

drinking water (French, 1989). The term intervention in this paper refers to the broad 

combination of activities ofSWC implemented in the Woreda through support ofSLMP. 

Effectiveness: Effectiveness is defined as the extent to which the objectives have been 

achieved (International Fund for Agri cu ltre Deve lopment ,2003). Therefore, effective 

watershed management is the one that has achieved the planned objecti ves of the 

intervention. Therefore, this paper considered that Watershed management intervention 

that are designed and managed to maintain the function of environmentally friend , 

economically viable, socially acceptable, and inst itutionall y and technica ll y sound is 

effective. 

2.2. Attributes of Watershed 

Everyone is living in a watershed. People depend on watershed to get reli able water 

sources for drinking, bathing, cook in g, recreation, agricu lture and manufacturing. Yet 

different human activities like changing water fl ow for irrigation purpose can harm the 

watershed. Within a watershed activity on the land interact with the natural hydrological 

cycle. Nutrients and chemicals circulate in the watershed system and suppl y a bas ic 

nutritional source for aquatic and terrestrial spec ies (http://tycho.knowlton. ohio­

state.edu/profil e. html accessed on August 09, 2012). 

The biophysical components of a watershed are water, land and vegetation, and the soc io 

economic elements and characteristics are population, farming systems, social setups, 

economic activities, vulnerability profile and gender. Watershed planning is democratic . 

It shows the views of vari ous catego ries of people in watershed and all community are 

expected to benefit from watershed deve lopment. Moreover, the poor, vulnerab le famil ies 
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and women need specia l attention in watershed development planning (Lakew Oesta et 

aI., 2005). 

2.3 Watershed Management in Ethiopia 

In Ethi op ia, there was no governmenta l policy on so il and water conservation and natural 

resource management prior to 1974. The 1974-1 975 famine has made the turning point 

for the country to conserve her natural resources (A lemneh Oejene, 2003). The 

development of watershed management srarted 30 years ago with the general aim of 

natural resource conservation and development (Hurni , 1986; Lakew Oesta et a I. , 2005 ). 

A large sca le effo rt has made to implement the projects in the country. However, due its 

large sca le planning uni ts whi ch range 30 to 40 thousands of hectares and absence of 

local community participat ion the projects were ended w ith unsati sfactory results. The 

failure of a large scale watershed management projects had opened an opportunity to the 

stakeholder's especially the researchers, governmental organizations and NGOs to find 

out so lution for the problem. Hence, FAO in its pilot study from 1988 to 199 1 found that 

watershed management approach which focus on a bottom-up basis and use smaller un its 

is vita l to atta in the overa ll designed watershed management objective . 

According ly, duri ng the last two decades; MoA, GTZ and SOS Sahel have adopted 

participatory land use planning in different parts of the country. The interventions in 

South Gonder, North and West Shoa of Oromia, some parts of T igray, North Wello and 

Wolaita were implemented by technical support of NGOs under min istry of Agricu lture 

through participatory bas is. S ince 2005 rhe country has developed community based 

watershed development gui de line. In which the participation of community gets due 

consideration for susta inable watershed development and management (Lakew Oesta et 

aI. , 2005). 

Currently, the movement on watershed management is going on al most th roughout the 

country. Bes ides to the efforts made by several NGOs, the campaign on so il and water 

conservation program which was initiated by FORE governm ent for the last two years 

has offered a great renaissance in watershed development and management for the 

country. 
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2.4. Purpose of Watershed Management 

The mai n purpose of watershed management is to im prove so il and water conservation, 

irr igation fac il ity, landuse pattern leading to increased agri cultural producti vity, poverty 

reduction, and better livel ihoods and improved bioph ys ical and socio-economy and 

would bring sustainab le development (S ingh et aI. , 20 I 0) . Hence, in Ethiopia, the main 

objective of watershed deve lopment through Soi l and water conservation is to improve 

the live lihoods of communi ty in rural areas and bring sustainable poverty reduction 

through productivity enhancement measures and optimum use of ex ist ing natural 

resources (Lakew Desta et aI. , 2005 ; Tesfaye Habtamu, 20 11 ). Therefore, Soi l and water 

conservation measures are appl ied to control runoff, improve soi l ferti lity, conserve 

water, harvest excess water, improve food securi ty and reduce poverty. 

2.5. Types of Soil and Water Conservation Measures 

A variety of soi l and water conservation measures are well known. Di ffe rent scholars 

class ifi ed the SWC type in different ways (M itiku Haile et aI., 2006). Kruger et al. (1997) 

class ifi ed SWC measures as Phys ical measures, bio logica l measures and agronomical 

measures. Phys ica l structures are also ca lled mechanica l or techn ica l measures. The 

phys ica l measures are structures built fo r so il and water conservatio n includi ng bunds and 

terraces. Biologica l SWC measures are various types of vegetat ion including grasses 

pla nted for SWC purpose. Agronomic SWC measures include strip cropping mixed 

cropping, fa llowing, crop rotation, intercropping, graz ing management and ag ro-forestry 

(lb id). Class ificati on of SWC measures as modern and trad itional is also commonly 

adopted . The World Overview of Conservati on Approaches and Technologies (WOCAT) 

class ified the SWC measures as Management measure (Ianduse change, area closure and 

rotational grazing etc.), Agronomic measure (mixed cropping, crop rotation, contour 

cult ivation, mulching and etc.), Vegetative measure (grass strips, hedge barriers, 

wi ndbreaks and etc.), Structura l measure (terraces, bunds and etc.) and Combination of 

measures (WOCAT, 2003 cited in Mitiku Haile et aI., 2006). Moreover, Miti ku Haile et 

al. (2006) have depicted both modern and indigenous SWC measures . According ly, 

modern SWC measures are newly introduced fo r the area and indigenous SWC measures 

are trad itionall y adopted by fa nners. Thi s paper has adopted Mitiku Hai le et al. (2006) 
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c lass ificat ion systems/types s1l1ce the local communiti es frequently used the 

terminolog ies in the study area. However, there might be occasions in wh ich the oth er 

class ification systems used for sake ofsimpli city. 

2.6. Indicators of Effective Watershed Management 

Indicato rs are measurabl e attributes of a system that can be used to determine condition 

of the system, usuall y relat ive to standard s or references and to measure the ecosystem 

serv ices being prov ided . Indicators can be defined in a number of ways and difficult to 

get s ingle indicator for effecti veness of watershed management (Loucks, 2000). In so me 

cases well defi ned standards can be used as best indicators while not in other cases. One 

of the criteria for effectiveness fo r a given watershed management mayor may not be 

sui tab le for other in terms of tem poral and spatial variation. Therefore, the combination 

of severa I indicators of effectiveness whi ch integrate different issues is very important. 

The overall effecti veness of watershed management is the function severa l factors 

including env ironmenta l, economi ca l, socia l, instituti onal and technical aspects. 

Identifi cation of indicators for each aspects and measurement on each attributes co uld 

provide in fo rmation about the effectiveness of th e project. 

Environmenta l indi cators prov ide inform ation about the health of watershed. It provides 

the progress of changes in watershed . Improved so il fert ili ty, water quality and quanti ty, 

fl ood protect ion, hab itat restorati on and increased vegetation cover in the area indicates 

the success o f watershed management intervention (Ridolfi et aI. , 2010). 

Debt reduction, di versified income so urces and better employment opportuniti es created 

in the society would indicate economicall y variab ility of watershed management 

intervention (S ingh et ai, 20 I 0). 

Soc ial indicators provide informati on about the socia l context, awareness, attitudes, 

capac ities, constraints and behaviors in watershed management or project area. Increased 

awareness of watershed management activities, concerns, and increased kn owledge of 

conservat ion practices and increased participation for watershed management could 

man ifest the effectiveness of watershed management in terms of soc ial context. 
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Therefore, Working with land owners to find out effective and practical solution to the 

problems is also crucial to achieve watershed management goals (Prokopy and Genskow, 

2013). 

Moreover, without effect ive and adaptive local institution the long term sustainability of 

watershed investment wi ll rem ai n questionable (Bekele Shi fe raw et ai. , 20 12). The same 

study has identified two main insti tutional components of effective watershed 

management intervention such as enabling institutions and orga nizational performance. 

Enab ling institution focuses the rules fo r operation and management of various common 

assets and structures including mechanisms of confl ict resolution, regu lat ion behav ior 

and agreed norms for sharing costs and benefits. Organ izational performance focused on 

local mechanisms for coordination and im plementat ion of watershed activ ities including 

user groups, committees and associations that determines the objectives and basic 

structures of authority and decision mak in gs (Ibid). 

The intervention should be technically sound. Appropriately designed and implemented 

phys ical structures could indicate techn ica lly viab ility of SWC structures. Proper 

selection of structure and ti m ing of implementation are good quality of technically sound 

intervention (Hurni , 1986; Mitiku Haile et ai., 2006). 

The aforementioned li sts of indicators are not exhaustive. To ensure the effectiveness of 

watershed management intervention, severa l key facto rs of each ind icator should be 

identified and addressed with respect to the targets of the evaluation. 

2.7. So il fertility, Land ]>roductivity and Watershed Management Nexus 

Soil is the most fundamental and basic natural resource. So il is used to produce food. 

However, it is prone to rapid degradation with land misuse. Productive lands are finite 

and that is less than II % of earths land area. So il fert ility is the quality or property that 

enab les a soil to provide the proper compounds or mineral salts, in the proper amounts, 

and in the proper balance, for the growth of crops capabi lity of a soil to prod uce a 

spec ified crop, or sequence of crop under a specified system of management 

(Ak in ri nde,2004). Ferti le so il is reach in nutrients such as nitrogen, phosphorous and 

potass ium that are necessary for bas ic plant nutrition. Fertile soil contains organic matter 
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which is responsible for the improvement of soil structure and soil moi sture retention 

(Blanco and Lal, 2008). High yield of crop is a major determinant of successful farming 

and is dependent on optimum plant growth which in (urn is controlled by soil fertility and 

productivity. For a soil to be productive, it must of necessity be fertile. Yet, it does not 

follow that a fertile soil is productive (Akinrinde, 2004; Brady and Weil, 2008). 

Therefore, proper land management is needed to reduce land degradation , improve soil 

fertility and increase the overall productivity of the land. The level (status) of fertility of 

the so il can be measured by measuring its nutrient content. The measurement of 

parameters like PH, Nitrogen, Phosphorous, and Potassium and Organic matter content of 

the so il could give information to determine the status of the fertility ofa given soil. 

Soil PH: Soil PH is a measure of the Acidity or Alkalinity in the soil. Soil PH affects the 

solubility of nutrients and activity of microorganisms responsible for breaking down of 

organic matter and most chemical transformation in the soil (USAD, 1998). Human 

activities can impact the level of soil acidity through Nitrogen amendments, acid 

precipitation and acid sulfate soils (Brady and Weil, 2008). During the last 100 years, the 

agricultural activities through large use of chemical fertilizers s ignificantl y accelerated 

the so il acidification in the world (Ibid). Widely used fertilizers such as ammonium 

sulfate[(NH,hS041 and urea[CO(NH 2hl can oxidized in the soil by microbes to produce 

strong inorganic acid reaction and provide I-t ions that lower PH value in the so il (Ibid). 

The chemical reaction can take place in the soil as follows . 

Sarkar and Haldar (2005) have classified the classes of soil PH in to nine classes. The 

classes and its value ranges were presented in Table 2.1 as follows. 
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Table 2. 1: Soi l Acidity classes 

Acidity/Alkalinity Class 

Extremely acid 

Very strongly acid 
Strongly acid --~ 

Moderatel y acid 
Slightlyac id----

Source: Sarkar and Haldar, 2005 

PH va lue 

<4.5 

4.5-5.0 

5.1-5.5 

5.6-6.0 

6.1 -6.5 

Acidity/Alkalinity C lass 

Neutral 

Mildly alka line 

Strongly alkaline 

Very strongly alkal ine 

PH va lue 

6.6-7.3 

7.0-8.0 

8.1 -9.0 

>9.0 

S imi lar c lass ification of the classes of so il ac idity was al so adopted by Un ited States 

Department of Agricu lture (USDA, 1998) . 

Nitrogen: N itrogen is one of the most essential nutri ents which limit the plant growth. 

Most soil s contai n large amount of nitrogen. However, most of nitrogen tied up in the 

organ ic fraction o f so il and released s lowly (Brady and Weil, 2008) . Both deficiencies 

and excess of nitrogen have impact on ecosystem. Plants deficient in nitrogen has 

ye ll owish or pale green in leaf colors. The productivity o f such plants is poor. Excess of 

nitrogen can adversel y affect the ecosystem. The movements of solub le nitrogen 

compounds from so il to aquatic ecosystem by eros iun can disrupt the balance of 

ecosystem. The large a lgae blooms and dec lining of th e level of di sso lved oxygen and 

death of fi sh and other aq uatic species can happen (Ak inri nd e, 2004; Brady and Weil , 

2008). 

Phosphorus: Soil Phosphorous is an essentia l macro nutri ent occu rrin g in organic and 

inorganic fo rms in the so il. Usually phosphorous found in the so il in combinat ion with 

other ions like Ca, Fe, Al and Fl. Naturally, the total quantity of phosphorus ava il ab le in 

the so i I is low and its range is between 0.02 to 0.15%. Phosphorous is not usually 

avai lab le very ac idi c so il (A kinrinde, 2004). Soils with low quantity o f phosphoru s has 

failed to produce crops and forced the poor people to c lear forests to produce enough 

food to survive . T hi s trend was widely experienced in sub Saharan Africa (Brady and 

Weil , 2008). Excess app li cation of fertilizers which contains phosp horus can bui lds up its 

ava ilabi lity in the soi l. Besides to appli cation of ferti lizers, the presence of li vestock 

wastes can increase the ava ilabil ity of phosphorus in the so il s of the watershed. 
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Table 2.2: Rating of soil fertility by available nutrients 

Fertility Organic Carbon (%) Tota l Nitrogen (%) Available P (ppm) 

Excessive >40 
High >0.75 >0.06 20-40 
Medium 0.5-0.75 0.03-0.06 10-20 
Low <0.5 <0.03 <10 

Source: Baruah and Barthakur, 1998; Marx et al. ( 1999); Sarkar and Haldar, 2005 for 

Total Nitrogen, Available P and Orga nic Carbon respectivel y. 

2.8. Agriculture, Water Pollution and Watershed Management Nexus 

Agriculture is respons ible for surface water pollution. A significant eutrophication of 

surface water is ari sing from agriculture. Due to a hi gh level usage of Nitrogen and 

Phosphoru s, agriculture is responsib le for prol iferation of algae in the bodies of water 

(FAO, 1996).The ions which conta ins Nitrogen and Phosphorus from agricultural land 

moved with so il during so il erosion contaminates water quality. Nitrogen as Nitrate, 

Nitrite and Ammonia, and Phosphorous as Phosphate ions present in water bodies. 

Nitrate natu rall y found in the environme nt. Since it is an im portant nutrient for plants. 

humans induced on agriculture land through fertili zer appl ication. It can enter in to water 

bodies through runoff. The amount of Nitrate should be less than 50mgll as NO)- in 

drinking water (WHO, 20 11 ). Similar to nitrate human can induced Nitrite in water 

bodies through ferti li zer appl ication. The amount of Nitrite as N02- should be less than 

3mgll fo r drinking water (WHO, 20 11 ). Ammonia (both non-ioni zed (N H)) and ionized 

(NH/ ) species) originates from metabolic, agricultural and industrial processes and from 

di sinfection with chloramines. Natural levels of Ammonia in grou ndwater and surface 

water are usually below 0.2 mg/I (WHO, 20 II). Animal farmin g can give ri se in the level 

of ammonia in surface water. The presence of ammon ia in water is an indicator for water 

pollution by bacteria, sewage and animal waste (Ibid). 

Phosphorus is the eleventh most abundant element on the surface of the earth and is most 

commonly found as phosphate (Mahadevaiah et aI. , 2007). Phosphorus as Phosphate 

(P04) entered to water bodies from fertili zer applied farm lands. The phosphorus entered 
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in the wate r through run off can serious ly po llute the water and jeopard ize the drinking 

water supplies and the aq uat ic ecosystem (Brady and Weil, 2008).lt coul d generate weeds 

and a lgae blooms in water bodies, change aquati c flora and fauna compos ition 

(McCaffrey, 2012). 

Table 2.3: Rating of total P04 in water bodies 

Catego ry Total P04 (mg/L) Category Total P04 (mg/ L) 

Low 0.06 High 0.15-0.45 

Medium 0.06-0.1 5 Very Hi gh >0.45 

Source: McCaffrey, 2012 

Manure produced by cattle, pig and poultry a lso constitutes serious problems for water 

quality in the world . Pestic ides and insecticides are also responsible for water 

conta m ination (F AO, 1996). Therefo re, Predict ion of water quality impacts of fertili zer, 

insecticides, pesticides and related manage ment practices is an essentia l element of 

effective watershed management. 

2.9. Role of Local Institutions for Watershed Management 

Most watershed management programmes launched were focused merely on 

development of so il conservation, improve land productivity and promote appropriate 

technologies fo r efficient and sustainable use of natural resources ,whil e less focus is 

given for in stitutiona l aspects (Dash et aI. , 20 I I ). The recognition given for indigenous 

know ledge is less. However, the rura l communities can manage natural resources through 

loca l management systems, and it is essentia l to address loca l speci fi c co mplexes (Ibid). 

Therefore, th e formation of loca l/ vill age institutions should be supported and 

implemented in a watershed management area, so that the effectiveness of activ ity taken 

up for watershed management is ensured. 

Consequently, Partic ipatory community-driven institutions of integrated watershed 

management are considered vital for the susta in abil ity of natural resources. 
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2.10. Stakeholders' Involvement in Watershed Management 

Stakeho lders are organ izati on group or individuals that is concerned with or has an 

interest in watershed and that would be affected by deci sions about watershed 

management (Mo WR, 1999). 

Partic ipatory watershed management whi ch emphasis on people 's indigenous kn owledge 

in watershed management ad dress the problems in watershed effecti ve ly, and offer 

econom ica ll y viable, envi ro nmental sustai nable, producti on oriented conservation 

a lternatives (Dash et a I. , 20 II) . Empowering the stakeholders in decis ion making 

including waters hed deve lopment, utilization, allocation, protection and control is 

essenti a l. Decis ion maki ng action taken through nexibl e and mutual coord ination a long 

with stakehold er partic ipation is needed to bring susta inable watershed management 

(UNWWP, 2009). Cross-sectoral integration, cooperation and coordination are also 

importa nt for better use o f the scarce resources (So lanes and Gonzalenz-villarreo, 1999). 

T herefore, loca l peop les must partic ipate acti ve ly in every aspect fro m project des ign, 

implementation, maintenance, monitoring and eva luation of the project. Hence, the 

watershed management interventi ons shou ld encourage the stakeholder participation 

especiall y women and poor, cross-sectoral integrati on, cooperation and informati on 

exchange. However, most the ev idences in most literatures revea led that the commun ity 

participation status in development projects were poor (S hah et aI., 2004 ; Singh et aI. , 

20 10; Azmeraw Ayehu , 20 10).The most determinant factors for poor commun ity 

parti cipat ion in most developing countries were difference in gender, age, educational 

level, fami ly size, land s ize and the attitudes of the individuals (Azmeraw Ayehu , 20 I 0) . 

2.11. Monitoring and Evaluation of Watershed Management Projects 

Monitoring is the period ic review of the project inputs, activities, and outputs undertaken 

during implementation (Wass ie Berhanu, 2000). Monitorin g involves the process of 

collecting information about the actua l performan ce o f the project during 

im plementation . 

Eva luation is a process in which judgments on success and fa ilures are made (Wassie 

Berhanu, 2000; Lakew Desta et aI., 2005). It is also defined as systematic invest igation of 
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the worth or s ignificance of the proj ect (Zarinpoush, 2006). A given Eva luation has its 

own purpose. The ul t imate goa l of eva luation is to determine the worth or merit of some 

proced ure, project, process, or produ ct. Project evaluati on is an important too l to prov ide 

info rm ation for acti on such as decis ion makings, strategic pl anning and program 

modifi cation. It a lso helps to understand the process, success and effect iveness of the 

project (Zarinpoush, 2006). It is done based on data either coll ected thro ugh regul ar 

monitoring or co llected during eva luation process (Westat et aI. , 2002). 

2.11.1. Types of Evaluation 

Di fferent scho lars class ify the types of eva lu ati on in diffe rent ways . Westat et a l. (2002) 

c lass ified eva lu ation in to two such as fo rm ative evalu ation (assesses ongoing Project 

activities) and summative eva luation (assess a mature project 's success in reaching ils 

stated gaals) (Ibid). On the other hand, Wass ie Berhanu (2000) identifi ed three type of 

evaluation namely, ex-ante eva luation, ongo in g eva luation and ex-post evaluation. Ex­

ante eva luation is und ertaken before the project starts. This eva luation examines the 

feas ibility of the project. Ongoing eva luati on also call ed concurrent evaluation. 

Concurrent evaluation is undertaken during project implementat ion to ana lyze the 

re lationship between the project outputs and its effect in order to adopt the changes in the 

environment. Ex-post (impact) evaluati on is done after the project has been implemented . 

It examines the effect iveness of the project in achiev ing its des igned goal (Wass ie 

Berhanu, 2000). Moreover, Lakew Desta et al. (2005) have c lass ified evaluat ion as 

process eva lu ation, outcome evaluat ion and impact eva lu ation. Process eva luation is 

undertaken to measure th e implementation of acti viti es and how effectively thi s is done. 

Process eva luation helps the stakeho ld ers to develop better understandi ng on the 

functi on ing of the program. Outcome eva luation is used to measu re the effect of acti vities 

implemented . Im pact assessment is used to measures the long term consequences of the 

project (Lakew et a I. , 2005). On the other hand , Zarinpoush (2006) has adopted four 

types of eva luations inc luding form at ive eva lu ati on, process eva luation, summative 

eva luation and outcome eva luati on. Therfo re, thi s paper mainl y focused on outcome 

evaluation and tri ed to assess the extent to whi ch the project has achi eved its intended 

objecti ves. 

18 



2.11.2. Methods of Evaluation 

Several methods of proj ect evaluation were adopted at different time in different place. 

Some of the common ly used eval uat ion techniqu es are expe rt /peer revi ew, data based 

eval uation, compari son of groups design and comparison of the before and after s ituation 

of project (Asian Deve lopment Bank, 1999; Bledsoe and G raham, 2005 ; Woolcoock, 

2009). 

Expert/ Peer Review: it is assoc iated with the judgement of based information. The peer 

mi ght be an individua l or committee. The review may include fi e ld visit, interview with 

stakeho lders, review of document and a combination of methods. Expert/ peer rev iew can 

be do ne qui ck ly with low cost while it tota ll y depends on the Kn owledge, experience and 

viewpo ints of the expert or peer. 

Data Based Evaluation Method: This method uses descript ive analys is in which the 

descriptive stati stics used to characterize a program, its participants and the attributes 

(re levant to soc ial , po litica l, economical and environmenta l) for th e purpose of 

und erstanding who and why the program works. 

A Comparison Groups Design (With and without): a group of people or in stituti on 

who participated in the program is compared wi th a s imilar group who don't part icipate 

in the program. Difference in the pre- specified measures of impact or outcome between 

the two groups is attributes of the intervent ion. 

Comparison of before and after intervention situation: A comparison is made on the 

s ituat ion of the area before and after the interventi on imp lementat ion. Difference on the 

pre specifi ed meas ures of impact between before and after is attributes of the intervention 

(As ian Deve lopment Bank, 1999) . 

Rigorous eva luati on is the one that dep loys the best ava ilable assessment too ls and 

tech niqu es at intervals th at corresponds to the shape of project (Woolcoock, 2009) . 

Bledsoe and Graham (2005) have recommended that the eva luators to use a multiple 

eva luat ion approaches of project evaluation. By do ing so, the viab il ity and fid el ity of the 

eva luation can be enhanced ( Ibid). 
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2.11.3. Evaluation Tools 

Evaluat ion tools helps to gather information needed to answer the eva luat ion questions. 

The evaluation tools cou ld be formal or informal. The formal evaluation tools include 

Focused gro up di scussion, Interv iew and Survey questionnaire. On the other hands, 

informal tools are Observation , in forma l conversation and site visits (Zarinpoush, 2006). 

Besides to aforementioned tools, document review, and gathering information on stories, 

anecdotes, opinions cou ld help to evaluate the project. Based on the evaluation purpose, 

the use of eva luation tools cou ld vary (Ibid) . The one viable for one specific objective 

could not be viable for the other. Moreover, the use of only single tools could not give 

sound information for evaluation. Therefore, it is advisable to use severa l tools of data 

collection for viable in formation and evaluation. 

2.12. Review of Empirical Studies 

A number of studies have been conducted in Ethiopia as well as abroad in relation to the 

watershed management. Some of them are: Singh et aI. , (20 I 0), Tesfaye Habtamu (20 II), 

Azmeraw Ayehu (20 I 0), Gedeno Mollo (2009), Hai lemariam Birke (2009), Birhan Sisay 

(2009) and M intesinot Azene (2007). 

Singh et al. (2004) has studied the impacts and effectiveness of Watershed development 

programmes in India. The evaluat ion was conducted by various agencies across different 

parts of the country. The study involved secondary data sources review and analys is of 

reports submitted by the agencies. They tried to systematically analyze through 

comparison of common indicators to prov ide a general overv iew of the impacts and 

effectiveness of watershed development. The finding indicated that the watershed 

development program has brought positive improvements in many parts of the country in 

which improvement in water quality, reduct ion in so il erosion, increment in sur face and 

ground wate r, positive change in land use pattern, cropping intensification, reduction in 

work burden and debt position, involvement of community based organization, active 

community participation, reduction in migration, improvement in women employment 

were noticed in India 
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Tesfaye Habta mu (20 II ) studi ed the prospects, approaches and barriers o f integrated and 

sustai nable watershed management in Dijjil , Tsegur Eyesys and Lencha Dima watersheds 

in Amhara regio nal state. The study exam ined the ex isting complex set of bioph ysica l 

and socio economic conditions, stakeho lder' s attitudes and percepti ons, arrangement of 

parti cipation of communit ies, ava ilab le institution structures and recent po licy of land 

certifi cation in the area. Direct observation, semi structured interviews and reviews of 

offic ial documents were used fo r gathering o f informat ion. Tesfaye found that effecti ve 

and susta inable watershed management can take place throu gh partic ipation of watershed 

community fro m the beginning. The same stud y agreed that ownership of communal 

lands into private or assoc iation ho ldings, integration of multidi sc iplinary team, demand 

dri ven, changing the live lihood of the community within the short run by generating 

income from on farm and off farm activities, establi shin g community watershed 

man agement in stituti on, and giv ing legi slative support has great ro le for effective and 

sustainable watershed management. 

Birhan Sisay (2009) studied in ident ifi cation of constraints in relation to adoption of soil 

and water conservation practices in Meket Woreda north eastern Ethi opia. Data were 

collected through sample household survey, focus group di scuss ion and key informants 

interview by us ing stru ctured questionnai res and semi structured checklists. Descr ipti ve 

stati stics and binary log istic regress ion model were employed in data analys is . The result 

depicted that demograph ic, soc io economi c and institut iona l factors influence the 

household 's commitment to so il and wate r conservation measures adopti on. The study 

a lso found that farm ers ' level o f perception on so il eros ion and farm ers experi ence in 

farm in g and extens ion servi ces in creases the li keli hood of adoption of so il and water 

conservati on measures . 

Hai lemariam Birke (2009) studi ed the chall enges of sustainab le land management in 

foothill s of Entoto Mountain . Hi s study is mainl y focused to investi gate chall enges in 

terms of farmer 's perception on th e prob lems and causes of so il eros ion, constra ints of 

ex isting susta inable land management practices, biophys ica l, soc io economic and 

inst itutiona l chall enges for promoti ng susta inab le land management. Personal 

observati on, intervi ew with randoml y se lected households, focus group discuss ion and 
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key informant interview were conducted for data collection, and descriptive statistics 

were used for data analysis. Hailemariam found that most farmers have a good perception 

on controllin g so il erosion. However, the same study revea led that the ex isting practices 

did not effectively implemented to control so il eros ion due to land shortage, labor 

shortage, rodents, conflict, lack of knowledge and other related issues. Moreover, 

unregul ated grazing, mono-cropping and engagement in non- susta inable off farm income 

diversifi cation such as stone and fire wood sa les constrained sustainable land 

management. 

Gedeno Mo ll o (2009) conducted study on sustainability of SWC practices in Konso 

specia l Woreda, SNNPR with spec ial focus on examining of the factors which undermine 

it. Household survey, focus group discussion , Key informants interview and direct 

observation were used as main too l for data collection. He had also used secondary data 

from books, reports and related studi es. Gedeno used qualitative ly description and 

quantitatively frequency, percentage and mean va lues for his analysis. He found that the 

overall trends of SWC practice has been deteri orating due to weakening of the role 

played by traditional in stitutions, decrease in the willingness of the households members 

to in vo lve in the practi ces, decrease in assistance ga ined from outs ide, decrease in 

participation of youth in the practices, deterioration of soc ial norm s and decease in farm 

productivity. 

Mintesinot Azene (2007) has studi ed the effects and prob lems of managing environment 

reso urces to enable transition to more susta inable livelihoods watershed management 

projects in Kebelie-Chekorit sub catchment, Amhara regional state . The study used 

formal survey, focus group discuss ion, key informants interview, laboratory analysis and 

review of secondary docum ents as the main tools for data co llection. Mintesinote fo und 

that the watershed management project has co ntributed its role by max imiz ing the 

amount of food crop production, creati ng employment opportuniti es and increasing 

awareness among the community in the area. 

Most stud ies conducted in Ethi op ia for the last two decades were mainl y focused on 

examining the effects, problems and cha ll enges of watershed management. Such studi es 

we re co nducted mainl y in northern and central parts of the country with exception of 
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Gedeno Mollo (2009) in South. Thus, the relevant data in relation to effectiveness of 

watershed management in SNN PR in general and Southwestern in particular is limi ted. 

Therefore, thi s stud y wo uld contribute through filling the empirica l evidence gaps in 

Southwestern parts of the country. 

2.13. Conceptual Framework 

As presented in Figure 2. 1, effective watershed management is a funct ion of 

env ironmental , economical, soc ial, institutiona l and technical issues. The meaning of 

each pi ll ar in this paper is based on the following explanation. 

/ 
Environmentally friendly 

.:. Improve so il fertility 

.:. Improve land producti vity 

.:. Improve water qua lity 
°0° Improve water avai lability/ quant ity 
.:. Improve vegetation/ forest cover 

r ...... 

"-

Socially acceptable 

.:. Community 
acceptance 

.:. Support or 
community 

_ .. 
.:. Social ,~ 

cohesion 
.:. Tolerance of 

migration 

/ 

• :. Technical soundness o f SWC 
structures implementation 

.:. Appropriate timing of SWC 
structures implementat ion 

.:. Regular mai ntenance and 
management of structures 

Effective 

Watershed 

Management 

J 

, . 

/' Economica lly viable 

.:. Diversified 

Income sources 
.:. Belter 

employment 

°0° Access or Loan 

°0° Institu tional integration and cooperation 

.:. Commitments of local government 

.:. Property right 

.:. Equity and fairn ess in resources sharing 

.:. Conflict resolution 

,'------------------'/ ,'----------------------'/ 
Figu re 2.1: Conceptual Framework 

Source: Deve loped by using different literatures 
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Environm entall y effective watershed management should effect ive ly conserve land, 

water and vegetation in the area. It should be designed to protect vegetation cover, reduce 

the rate of so il erosion and improve so il fert ility, improve both qual ity and quantity of 

water resources th rough in-s itu conservation of rain water and etc. 

Economi ca ll y e ffective watershed has also focus on improvements of househo ld income 

and improvements of prod ucti on and productivity in the catchment. Crop intens ification 

through sequence cropping and maxi miz ing farm income through agricultural related 

activit ies such as dairy, poultry, sheep and goat farm ing are essentia l to atta in thi s 

objective. 

Socia lly effective watershed management is a watershed management intervention which 

is accepted and supported by all stakeholders. Active community participation in the 

program including women's and min ority groups and tolerance to migrants can be an 

indicator for soc ially effect ive watershed management. 

Institutionall y effective watershed should integrate and cooperate with others and actively 

so lve conflicts. Strong in stitutional arrangement, through establi shing watershed 

committee and effective community organization for confli ct reso lution and wise 

resource management, shou ld be formu lated for viable watershed management. The 

pro perty right created ove r natural resources and fairness in resource a ll ocation and 

utilization are an essentia l for over all viab ility of watershed management. The watershed 

management institutions whi ch support and encourage the commitment of local 

government and the interest of stakeho ld ers are al so viab le. 

Technical ly viable: The SWC measures should be constructed in a proper way through 

standards and implemented in appropriate time to ma intain the eco logica l balance of the 

area. The regular management and maintenance of the structure is an important for viab le 

structure deve lopment. 
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CHAPTER THREE 

3. MATERIALS AND METHODS 

3.1. Description of the Study Area 

The study was conducted in Chena Woreda which is geographically located between 7° 

up to 7°45'N latitude and 35° 69' up to 36°06' E longitude. Chena Woreda is situated in 

Kaffa Zone of the Southern Nations, Nationalities and people's region (SNNPR). It is 

about 510 !an away from Addis Ababa: the capital city of Ethiopia to Southwestern on 

the main road of Jimma to Mizan Teferi, and it is about 70 !an from the zonal town of 

Bonga (CWFEO, 2012) 

• 

lfil2'Il"f 

Figure 3. 1: Location of the study area 
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The tota l area of Chen a Woreda is estimated to be 90 1.92 km 2 (Tezera, 2008; CWFEO, 

20 12).The Woreda has tota l of 44 kebeles, of wh ich 42 are ru ra l kebeles and 2 a re 

deve loping towns. Based on the Central Statistics Agency of Ethi op ia Stati stica l Abstract 

of 20 II , the tota l population of Woreda was 183,33 5: cons isting of 90,400 men and 92, 

935 women in (CSA, 20 II ).The rural kebeles has total o f 24, 144 househo lds: of which 

2 1, 144 households are male headed and the remaining 3564 households are fema le 

headed (CW FEO, 20 12). 

The Woreda receives rainfa ll almost all the year rou nd (Tezera Chernet, 2008) . The 

average annual minimum and max im um rainfall is 1379 mm and 1889mm respective ly 

(CWFEO, 20 12). The mean monthl y temperature ranges from 14 to 28°c . The altitude of 

the Woreda ran ges from 1000 to 3000 m.a.s. 1. The agro-eco logy of the Wored a is mainly 

moist wo ina dega (Ib id). Accord ing to the Woreda hea lth offi ce annual report of20 11/ 12, 

the agro-ecology of the area has 85 percent wo in a dega, 13 percent of dega and 2 percent 

ofkola. 

The so il of Woreda is not well studied. However, So il map produced by (Woody Biomass 

Inventory and Strateg ic Plann ing Project, 2004) cited in (Tezera Chernet, 2008) shows 

that the stud y area has Dystric Nitoso l. 

Agricu lture is the ma in so urce o f househo ld's eco nomy in the area. The dominant crops 

grown in the area are Maize, Teff, Sorghum, Beans and Wheat. Besides, enset has a 

sign ificant ro le for household 's food s security for the Woreda. Li vestock product ion is 

also the major source of the househo ld 's economy in the study area. Cash crops main ly 

Coffee and chat has a lso signi ficant contributions in the area (CWARDO, 2012) 

3.2. Research Design 

The study used Quas i- experim enta l design, in which the matched area com pari son 

approach was used. The comparison was conducted between watershed with management 

intervention and watershed without management interventi on in the Woreda. 
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3.3. Types and Sources of Data 

Both qualitative and quantitative data were used for the study. The data were co llected 

from both pri mary and secondary sources. 

3.4. Sampling Techniques and Sample Size Determination 

Multi-Stage sampl ing technique was employed for select ion of sample kebeles. The 

kebe les were grouped in to more homogeneous category through stratification . The main 

cri teria for thi s stratification were the settlement type, agro ecology of the area and the 

presence or absence of watershed management intervention in the kebeles of the Woreda. 

Chena Woreda 

• r 

Rural Kebeles (42 kebeles) Developing town (2 towns) 

... if 

II KWWSMI !13Kebeles) II I KWoWSMI (29 Kebeles) I 
r , if , r , r , r 

WSM IKD (2 WSM IKWD KDWoWSM KWDWoWS KKWoWSMI 

Kebeles) ( II Kebeles) I (7 Kebeles) M I( 18Kebeles (4 Kebeles) 

Figure 3.2: Diagrammatic representation of the stratification for sample kebeles 
selection 

Where: KWWIMI is Kebeles lVith watershed management intervention, 

KWoWSMJ is Kebeles without Watershed Management intervention, WSMJKD 

is watershed Management intervention kebeles in Dega, WSMIKWD is Watershed 

Management intervention Kebeles in Woina Dega, KDWoWSMJ is kebeles in 

Dega without Watershed management intervention, KWDWo WSMJ is Kebeles in 

Woina Dega Without watershed Management intervention and KKWoWSMJ is 

Kebeles in Kalla Without Watershed management intervention. 
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After the strati fica tion has done, tota l of four kebeles : one from each strati fied group was 

selected throu gh systematized selection method. Accordingl y, Woda-Kul ish from Dega 

watershed with management interventi on, Wota-Wora from Wo ina Dega watershed with 

management intervent ion, Dosha-Kosa from Dega watershed without management 

interventi on and Boba-Bela from Woi na Dega watershed without management 

intervention were selected purposively from the ir respective group. The purposive 

selection was done in order to use best matched watersheds for compari so n. 

On average each kebele in the Woreda has 500 households (CW ARDO, 20 12). Hence, 

the selected four sample kebeles have total of 2000 households. Taking sample s ize of 

10% of populati on for the tota l populati on more than 1500 is suffic ient (Gay et aI. , 2009). 

Therefore, 10% o f households which was 200 ho useholds; proporti onally 50 households 

from each sample kebe le were used for the questi onnaire survey. 

Selection of ind ividua l household from a ll sample kebeles was done through systematic 

sampling technique. The selected household member either male or female who has age 

above 18 was used for house hold survey. Besides to household survey, 8 fo cus group 

discuss ion and 12 key informants interview was conducted. The di scuss ion has 

incorporated six people in each group. Community elders, youth and femal es were 

inc luded in the focused group di scussion. 

In order to collect soi l sample, the sample households' land plot were used. The tota l 

number of sample household was 200 and therefore, it was expected that 200 sample 

plots of land to be used for so il sample collection. However, tota l of 108 land plots were 

used for so il samples co ll ect ion, of whi ch, 54 samples were from watershed management 

intervention and the remaining 54 from nonintervention area. The sample size is 

determined based on the budget availability, and it is advisable to have more sample size. 

However, with support of fi eld observation and data from househo ld 's questionnaire 

survey, the samples represented the area. 

To assess the qua lity, total 6 rivers were se lected for sample water collection. 

Determin ation of the sample ri ver was done based on the availabil ity of water sources in 

the Woreda (4 ma in ri vers of the Woreda and at least 6 sma ll rivers on average in the 
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kebeles).Accordingly, 2 ma in rivers namely; Chu ka and Meni were selected based on 

the ir nearness to sample kebe les and the fl ow directions of sma ll ri vers in the catchment. 

The rema in ing 4 sma ll ri ver samples were randomly selected fro m sample kebeles. From 

each ri ver, three samples were measured at a time with three replicati ons at 10'h and 20'h 

day of the first sample co ll ecti on and measurement. Therefore, total 54 water sample was 

measured in laboratory inc lu ding 27 fro m intervention area and the remain ing 27 from 

nonintervention one. Similar to so il sample size determination, the water sample size is 

determined by budget and t ime shortage, and it is also adv isable to co llect more samples. 

However, w ith the support of data co llected from fi e ld observation, focus group 

di scuss ion, key inform ants interview and households qu estionnaire survey th e sample 

would represent the total rivers . 

3.5. Methods of Data Collection 

Before beginning the actua l wo rk, permiss ion was req uested from the loca l 

admini strations to carry out the resea rch. Fo rmal and in fo rmal discuss ions w ith leader of 

peasant association, d ist rict institut ions, and vi llagers were co nducted. Based on the 

info rm ation obta in ed from the di scussions data co ll ection process was employed through 

fi eld observati on, household questi onna ire survey, focused group di scuss ion, key 

in fo rm ants interv iew, and laboratory measurements and rev iew of documents. 

Field Observa tion : Fie ld observation was focused on observat ion of biophysica l 

characteristics of Watershed li ke land degradat ion, crop pattern s, di stributi on of 

settlements, individual acti vities in th e farm ing plots, far mers' land management 

pract ices, water resources, bush and graz ing la nds, and other relevant aspects in the 

catchment. The observati on was covered all sampled kebeles in the study area. During 

thi s fie ld observation river course characteristics includi ng water quali ty, availability, 

co lor and odor of water, water source protecti on systems or mechan isms and eco log ica l 

conditions were observed. 

Household Questionnaire Survey: It was used to co ll ect the primary data from sample 

households. The survey was conducted by usi ng both open and closed ended structured 

questi ons. It was foc used on ind ividual househo ld 's characteristics on both intervention 
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of watershed management and nonintervention. Also it was focused to get inform at ion on 

fanner 's fi e ld pract ices of land resource management. The household survey was 

conducted based questionna ires prepared for this purpose. 

Focllsed Group Discussion: Focused group discuss ion was conducted based on 

checkli sts and semi-structured questi onn aires prepared for thi s purpose. At th is session, 

the information on resource use interactions, resource allocation systems, fema le 

parti c ipation in resource management and related iss ues was rai sed and forwarded for 

analysis. 

In-depth Interview: in-depth interv iew was used for collecti on of data. During thi s 

sess ion, the people or respondents expressed thei r opin ions, views, feelings and 

perspectives about the project process and outcomes. 

Key Informant Interview: It was carried out with 4 elders, 4 loca l administrators and 4 

experts . Identi fi cation of key in formants who have deep knowledge about the area was 

essentia l task. They have deep-rooted experience and know ledge of their environment, 

which is vital to know the details of watershed management in the area. They can a lso 

play significant ru le in leading loca l institutions as they were hi ghly respected in the 

community. Thus, gai nin g their consent was an important step. Contacts with 

development agents and agricu ltu ral experts were a lso of vita l to assess the extent of 

watershed management interventions. 

Soil and Water Conservation Structures Layout Measurement: Thi s act ivity was 

conducted on sample households' field in the intervent ion area. It was done by using 

meter, clinometers, water level , ranging pole and other related materials. At least one 

SWC structure measurement was taken in their type on individual sample households' 

field. 

A given physica l structure mayor may not be suitabl e for all areas. The structure suitable 

for Dega agro eco logy may not be for Woina Dega. Similarly, the one suitable for 

cu lt ivated land may not be for graz in g land and vise verse. Moreover, the so il type (soi l 

depth) also determines th e suitabi lity of a given phys ical SWC structures for spec ific 

area. Therefore, identificati on of an appropriate SWC structure for specific agro- ecology, 
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land use type (Cultivated land, Forest Land , Graz ing land) and soi l depth is crucial task 

for effective watershed management. Consequently, eva lu ation o f the appropriateness of 

im plemented Phys ical SWC structu re based on loca l agro- eco logy, land use type and so il 

depth were cond ucted. 

Laboratory Measu rement: Soil and water samples were measu red in the laboratory. 

Soil Sample Collection and Measurement: The so il sample was taken from the depth 

of 0 -20 cm si nce the intervention has immediate effects on top so il. The co llected so il 

samples were air dried, mixed we ll and passed through 2mm sieve and the laboratory 

measurements was condu cted by us ing th e standard procedures. The measurement of so il 

parameters was mainl y focused on Carbon, Nitrogen, Phosphoru s and PH since they were 

good indicators of soi l fertility. 

Soil PH-H20 was measured by using PH meter in a I :2.5 so il: water rati o, Organ ic 

Carbon was measured by us ing Wa lkley-B lack Method (Titrimetri c determ ination), 

Nitrogen was measured through the use of Micro-Kjeldah l di still at ion and titration 

method and Phosphors was measu red by us ing O lsen method. 

Water Sa mple Collection and Measurement: The water samples were collected from 

the main flow of the Sam ple Rivers. Water Quality parameters such as Temperature, PH, 

Conductivity, Turbidity, and Ni trogen as Nitrite, Nitrate and Ammon ia and feca l 

co li forms were measured. Temperature was measured by using thermometer. The PH and 

conductivity of water was measured by using PH meter and conductivity meter 

respectively. Turbidity was meas ured by usi ng turbidity tube. The measurement of 

Ammon ia was conducted through the use of the Wagtech Water Technology Division 

ammon ia test based on Indophenol method . Nitrate was determined through usi ng the 

Wagtech Water Techn ology Division Nitratest method. Nitrite was measured by using 

the Wagtech Water Tech nology Divis ion N itratest method. N itrate was a lso measure 

through the use of Nitratest Co lor Match Method. Phosphate was measured by 

Spectrophotometric method. The amou nt of fecal coli forms was also measured by 

Wagtech Water Techn ology Di vision method through the use o f Potakit. 
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Secondary Sonrces: Both publi shed and unpubli shed materi als such as books, reports, 

and statistica l abstracts, research journals, and po li cy and strategy docum ents were also 

consul ted . The land use systems, land cover change and the tota l land area rehabilitated 

through intervention data was co llected mainly fro m these sources. 

3.6. Data Processing and Analysis 

Edi t ing and coding of co llected data were made. The process of examining the raw data 

in order to detected errors and omiss ions and to make correcti on if poss ible was done. 

After completion of edit ing th e process of assigning numeri cal symbols (coding) to 

answers were done and then the co llected data were entered in to Stat ist ica l Package fo r 

Soc ial Science. Then, descriptive statisti cs, t-test, chi-sq uare test, participati on index and 

log ist ic regression model were used for ana lysis. 

Descriptive Statistics 

Descriptive stat ist ics such as frequ ency of information, percentage, mean and standard 

dev iation was used. Descriptive statistics is used not onl y fo r quantitati ve data but also 

fo r qualitati ve data. Frequency of in fo rmati on was mainl y used to analyze qualitati ve 

data. Furtherm ore, conversion of qualitative data (mainl y for categori cal data) in to 

numeric by using convers ion facto r was employed and descriptive statistic was used fo r 

the same. 

T-test and chi-square tes t 

The independent and one sample t-test was used. Independent t-test was used to compare 

the means of the parameters in intervention and nonintervention areas. One sample t-test 

was used to compare the observed means of S WC structures layout with the standards. 

Chi-square test was also used to compare s ign ifi cance the mean variation between the 

two groups of th e catego rical vari ab les. 

Participation Index 

To assess the parti c ipation status of the respondents as well as the community 111 

watershed management, the calcul ation of the index va lue were done. First, determi nati on 
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of individual respondent's participation was done by uSlllg the following equation 

(equation 2). 

"A y" PIi = "-j =l JI 

A 
(2) 

Where PIi = Participation index of the i''' respondent, Yj=1, if the respondent has 

participated in the /" activity, Yj =O, if the respondent has not participated in the /" 

activity and A = Total number of Activity 

Then , determination of the participation status of the community III the catchment IS 

employed through using the following equation (equation 3) 

PIc = ~f- l Pli 
N 

(3) 

Where. PIc= participation index for the community, P1i= Participation index of 

individual respondent and N= Total number of respondents 

Binary logistic regression model 

Binary regress ion models such as logit and probit are commonly used to identify the 

determinants of dependent var iab les (Gujarati , 2004). Both model s provide the simi lar 

results (Ibid). Because of its s impli city in use and interpretation of the resu lts, logit 

model was selected to identify the determ inants of participation in watershed 

management. In estimating the log it model, the dependent variable is participation which 

takes a value of I if the household participated in watershed management and 0 otherwise 

(Gujarati, 2004). The spec ification of the logit model is presented as: 

eZi 
Pi~---,~ 

1+ e Zi (4) 

Where, Pi is the probability of participation in the watershed management intervention 

and Zi is the linear combination of independent variables written as 

Zi=~o +2: ~ixi + ui (5) 

Where = 1, 2, 3 ... n, ~o = intercept, Pi =regression coefficients to be estimated, Ui = a 

disturbance terlll, and Xi =pre-intervention characteristics. 
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The probabil ity a household be longs to the not to participant in watershed management 

is: 

l-Pi =_1_. 
l+e Zt (6) 

Then the odds ratio can be written as: 

Pi l+e Zi 
(7) 

Pi 
, is the odds ratio in favor of participating in watershed management. It is the ratio 

i-Pi 

of the probabi lity that the household would participate in the watershed management to 

the probability that he/she would not participate in the watershed management. Finally, 

by tak ing the natural log of equation (7) the log of odds ratio can be written as : 

Li= Ln(~)=Ln (e {30+'f.'J=1 {3jX ji ) =Z 
l-P~ , 

(8) 

Zi= flo + I i=l fljxji + Ei (9) 

Where, Li is log of the odds rat io in favor of participation in the watershed management, 
which is not only linear in Xji but also linear in the parameters. 
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CHAPTER FOUR 

4. RESULTS AND DISCUSSIONS 

In this chapter, the data coll ected fro m several sources were presented and discussed in 

detail subseq uently. First, the characteristics of the selected watersheds, and the general 

profile of the respondents and the characteristics of household have been discussed. Then, 

the results that deal to answer the fundamental research questions and their implications 

were presented and discussed as well. 

4.1. Characteristics of the Selected Watersheds 

The general character istics of the selected watersheds were presented in Table 4.1. 

Table 4.1. General Characteristics of Selected Watersheds 

Characteristics Intervention area 

Tota l land area(ha) 32 17 

Topography Flat, steep and undulating 

Agro-eco logy Dega and Woina Dega 

Settlement type Rural 

Population 6180 

Ethnicity Keficho 

Ind igenous S we measures Yes 

Modern S we measures Yes 

Source: Own Survey, 20 13 

Nonintervention area 

3389 

Flat, steep and undulating 

Dega and Woina Dega 

Rural 

6320 

Keficho 

Yes 

No 

As presented in Table 4.1 , the two watershed area such as watershed with management 

intervention and watershed without management intervention were similar in their 

general characterist ics expect the watershed management interventi on program. 

Therefore, these results suggest that the two watersheds were nearl y ident ica l and 

comparab le. 

35 



4.2. General Profile of the Respondcnts 

Based on the household survey of the study, the ana lys is was made on the respondents 

profi le such as sex, marital status, ed ucati ona l leve l, age of the respo ndents, fam il y s ize 

and mean land size orthe fa mi ly, and presented in the fo ll owing Table 4.2. 

Table 4.2 : The res pondents profilc 

Variables Category Intervention Non MD XZ t - p-
interventi on valu va lue 

Mean SD Mean SD e 

Sex (%) Male 64 64 
Female 36 36 

Marital Married 100 96 4.1 ** 0.043 
status %) Divorced 0 
Educat ion Illiterate 53 56 0. 181 0.67 
%) Literate 47 44 
Age Ye~ 44.09 11.78 43.98 12.3 0.11 -0.07 0.897 
Fami ly size(no.) 6.18 1. 84 6.32 2.29 -0.14 -0 .48 0.634 
Land size CHa.) 2.125 1.47 2.15 1.2 -0.025 -1.3 0.897 
Valid n 100 100 

• and •• means significant at probability level 10% and 5% respectively. 

Sourc~; Huus~huld surv~y, 20 13 

From the total of 200 respondents of both intervent ion and non intervention sample 

kebe les, 128 (64%) and 72(36 %) of the respondents were male a nd fe male respect ively. 

All the sample populat ion (100) in the intervention and 96 respondents (96 %) in 

noninterventi on area were married. The chi-square test resu lt presented in Table 4.2 

(x z = 4.1, P = 0.043) indicated that there was stat istically signifi cant difference in 

marita l status between the two groups, s ince the s ignificance va lue (0.043) is less than th e 

probab ili ty level (0.05). 

Fu rthermore, as indicated in Table 4.2, 53% and 56% of respondents in intervent ion and 

nonintervent ion area were ill iterate respectively. The diffe rence in ed ucati on level of the 

respondents in intervention area and the non intervent ion one was not s igni fi cant. The 

stati stical test resul t showed that respondents in intervention and the nonintervent ion area 

have s imi lar educati ona l status. 
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The mean age of the sample popu lat ion is 44.09 year fo r intervention and 43 .98 year for 

nonintervention area. The freq uency of age di stributi on of respondents has shown that 

92% and 94 % of people in intervention and noninterventi on area were in working age 

group respect ively, while the remaining has an age o f more than 65 years. The 

independent t- test result in Tab le 4.2 showed that there was no s ignifi cant age difference 

between the respondents in intervention and nonintervention area. 

Similarly, the survey result presented in Table 4.2 demonstrated that the mean family s ize 

of the households in intervention and nonintervention area were 6. 18 and 6.32 

respectivel y. These fi gures are a lmost the same with the average famil y s ize (6.2) of the 

househo ld of the Woreda (CSA, 20 11 ). 

The mean land s ize of the households in intervention area is 2 .125 hectare, which is less 

than the mean land s ize of the households in noninterventi on area (2. 15 hectare) .The 

difference in land size ho ld ing in both groups was not significant statist ically (Table 4.2). 

This means that the populations both in intervention and noninterventi on have equal land 

in terms of the s ize. 

4.2. Effects of Watershed Management Intervention on Biophysical 

Components of the Environment 

The effects of watershed management intervention on the selected biophys ica l 

components of the environment such as so i I, water and forest were presented as follows. 

4.2.1. Evaluation of Soil Fertili ty through using Local Indicators 

Through di scuss ion with the local communiti es, several local ind icators o f so il fertility 

were identified. The presence o f black colored so il , cracks in the soil , deep so il and hi gh 

crop yie ld without us ing fertili zer were the commonly used indicators of the fert ile soil. 

On the other hand , presence of red co lored so il , sandy so il, sha llow depth so il , presence 

of drought res istance trees and low crop yields are indicators of inferti le so il. Similarl y, 

Kajiru et al. (2005) has identifi ed the same indicators of so il fertility used by the loca l 

communiti es in Ndala River Catchment in Tanzania. Based on a d ivers ifi ed crite ria and 

knowledge, farmers evaluated the fertility of so il in the ir own land and in the ir catchment. 

Farmers' perception abo ut soi l fe rtility statu s is more ho li stic than the other evaluati on 
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methods (Kajiru et aI., 2005). Therefore, the local farmers ' perceptions about the status of 

soil fertility were used in this analysis. 

The farmers in the study area agreed that fertile soil has capacity to produce good 

productivity. Having several locally used soil fertility indicators, farmers mainly 

associate the status of soil fertility with the productivity of land. The farmers manifested 

that the fertile soil is more productive than infertile. Conventionally, farmers in the study 

area categorize their land in to three fertility status namely: good, medium and poor. 

50% 

0% 
Good Moderate Poor 

_ Intervention _ Nonintervention 

Figure 4.1: Percentage of respondents rating on soil fertility 

Source: Household Survey, 2013 

The household survey result depicted that majority of the respondents in intervention and 

nonintervention areas categorized their land in to moderate and good fertility classes 

(Figure 4.1). The survey result presented in Figure 4.1 also indicated that relatively high 

percentage of respondents (44%) in the intervention area responded that their soil fertility 

was good. As it is presented in Figure 4.1, relatively the soil fertility status in intervention 

area was better than the nonintervention one. 

Table 4.3: Perceptions of fanners on soil fertility 

Variables Intervention Non intervention MD t- p-

Mean SD Mean SD value value 

Soil Fertility 2.27 0.74 2.18 0.72 0.09 0.876 0.192 

Valid n 100 100 

NB. 1 =poor, 2= moderate, 3= good, 4= very good and 5= excellent 

Source: Household survey, 2013 
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However, the independent t-test result presented in Tab le 4.3 indicated that there was no 

sign ifi cant variation of so il fert i li ty between groups, s ince P-value (0. 192) is greater than 

the probab i li ty levels (0. I , 0.05 and 0.0 I ). 

Table 4. 4: Perceptiolls of farmers on the rate of soil erosion 

Variable Response Intervent ion 

Rate of so il Increasing 3(3%) 
eros ion 

Decreasing 58(58%) 
No change 39(3%) 

-"Significant at 1% probability level 

Source: Household Survey, 20 13 

Noninterventi on 

100(100%) 

XZ p-va lue 

188.35'" 0.000 

As shown in Table 4.4, 58 % respondents in interventi on area responded that the rate of 

soil erosion which has great impact on soil fert il ity has been decreasing since 2008. 

However, 3% of the respondents complained that the watershed management interventi on 

has posed the land to be eroded more and more. The remaining 39 % of the respondents 

of the intervention expressed th at the watershed management intervention in the area had 

no change (remain constant) of so il erosion and so il fert il ity. On the other hand, a ll 

respondents in the nonintervention area info rm that the trend of soi l eros ion is increas in g 

from t ime to time in their respective kebele. The stat istica l test result presented in Table 

4.4 depi cted that there was signifi cant var iat ion in th e responses of the respondents, and 

thi s showed that the interventi on s ignificantl y reduced the so il erosion. Moreover, the 

inform ation obta ined from foc used group d iscussion and key in formants interview 

showed that the watershed management intervention reduced the rate of so il erosion. 

Therefo re, it can be concl uded that the waters hed management intervention implemented 

in Chena Woreda has reduced the rate of so il eros ion in the intervention area . 

39 



\ 

ADDIS ABAl\I\ UNlVERSIT'l 

AKAKI CAMPUS LIBRARY 

4.2.2. Soil Ferti lity Evaluation through IIsing Chemical Parameter 

The results of laboratory analys is of so il on se lected chemi cal parameters are presented in 

Tab le 4.5. 

Table 4.5: Laboratory results of soil fertility parameters 

Parameters Intervention Non intervention MO t-va lu e p-

Mean SO Mean SO va lue 

PH H2O 5.27 0.59 5. 13 0.32 0. 144 1.568* 0.06 

OC (%) 3. 15 0.37 2.99 0.8 0.1 53 1.27 1 0.1 04 

TN(%) 0.32 0.05 0.29 0.09 0.028 2.1 ** 0.0195 
Av.P (ppm) 19.22 10. 82 19.02 5.42 0.2 0. 121 0.452 

Valid n 54 54 

Where OC is organic carbon, TN is lota/nilrogen and Av. P is available Phosphorus 

• and ** means significanl al 10% and 5% probability levels respectively. 

Source: Laboratory Result , 20 13 

Soil PH 

The laboratory resul t of the so il PH in noninterventi on area ranges between 4.73 and 5.7 

with mean va lue of5 . 13 ,while in intervention area it ranges from 4.49 to 6.63 with mean 

valu e of 5.27(Table 4. 5; Append ix I) . The observed mean di fference of so il PH between 

the two s ites was 0.1 44. T he independent t-test result showed that th ere was signifi cant 

difference between the two means of the so il PH (Table 4 .5). Thi s ind icated th at the 

interventi on has brought an improvement in so il acidity (i ncrease th e PH va lu e). 

However, the mean va lues of the two sites (5. 13 fo r nonintervention and 5.27 fo r 

intervention one) indicated that the so il s are strongly ac idi c. Thi s is because of that the 

PH value whi ch ranges from 5. 1 to 5.5 is strong ly ac idi c (Sarkar and I-i aldar, 2005). Thi s 

fi nding is cons istent w ith the fi nd in gs of Mintesi not Azene (2007). He fo und that the 

conservation activ iti es in the in terventi on area contributed to the betterment of so il 

acid ity. 
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Soil Orga nic Carbon (%) 

The laboratory result presented in Table 4.S showed that the organ ic carbon content in the 

intervent ion area (3. IS%) is greater than the nonintervention one (2.99%). The mean 

di fference of organic ca rbon between the two sites is 0. IS3.This mean difference is 

insignificant s ince the P-value (0.104) is greater than probability leve ls (0.1 , O.OS and 

0.0 I). This means that there was no significant effect observed on so il carbon content 

due to intervention. Th is result is argued with the find ings of Girma Deressa (2006). He 

found out that the so il and water conservation measures contributed for the improvements 

of organic carbon content in Tach-Gayint Woreda, Amhara regional state. The soil with 

the organic ca rbon content more than 0.7S% has high so il fertility (Sarkar and Haldar, 

200S). Therefore, the observed laborato ry result depicts that both areas have high organic 

carbon content and fertility class. 

Total Nitrogen of Soil (%) 

As indicated in Table 4.S , the mean value of total nitrogen in nonintervention area is 

0.29% with the value ranges fro m 0. 18 to 0.39%. Sim ilarly, in the intervention area, the 

mean va lue of total nitrogen is 0.32% with the va lucs ranges from 0.27 to 0.39 % (Table 

4.S; App index l). The mean va lue of total nitrogen in the intervention area is greater than 

that of the nonintervention one (Table 4.S). The mean diffe rence is 0.028%. The 

independent t-test result in Table 4.S depicted that the mean di ffe rence was stati stically 

significant. Thi s significant variation of the results revea ls that the SLM P has brought an 

im provement in total ni trogen content of the soil in the intervention area. Th is result is 

consistent with Girma Deressa (2006) and Mintesinot Azene (2007) in whi ch they fou nd 

out that the biophysical measures contributed to repleni shing of so il nutri ents. 

According to Baruah and Barthakur(1998) , both areas (intervention and nonintervention) 

have hi gh total nitrogen content and can be class ifi ed as highl y fertile so il class. 

Available Phosphorus in the soil (ppm) 

The observed mean value of so il phosphors is 19.02 and 19.22 ppm for nonintervention 

and intervent ion area respecti ve ly (Tab le 4.S). The mean va lue of phosphors in the 
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intervention area is greater than the nonintervention one with the mean difference of 0.2 

ppm. However, the independent t-test resu lt presented in Table 4.5 shows that the mean 

difference was not s ign ifi cant. Th is ind icates that the watershed management was not 

contributed for the improvements of ava ilable phosphorous in the study a rea. This result 

is opposing w ith findings of Mi ntesinot Azene (2007). He found out that the 

rehabilitation project contributed to the improvements of phosphorous content in the so il. 

The mean val ue of Phosphorus presented in Table 4.5 showed that the ava ilable so il 

phosphorus in both site were med ium si nce they are (19.02 and 19.22 ppm) with range of 

10 to 20ppm (Marx et aI., 1999). 

The laboratory result presented in Table 4.5 depicted that there was s ign ificant change 

observed in so il PH and total nitrogen due to watershed management intervention. On the 

other hand, there was no s ignificant change in organic carbon and avai lab le phosphors 

contents of the soi l. The content of essential element in both s ites ind icated that the so il 

of the area is c lass ified as fertile. However, the PH of soi l in both areas is strongly acidic. 

Due to this reason, the productivity of the soi l in both s ites may not be as productive as 

expected. 

4.2.3. Water Ava ilability 

According to CWWD (2012), the tota l water avai lab ility in the Woreda is characterized 

as good condition. The Woreda has four main rivers name ly Chuka, Meni, Yegeni and 

Wosh i which have continuous fl ow throughout the year. Besides, at least, s ix small rivers 

were ava ilable in each kebeles of the Woreda. According to the irrigation expert of the 

Woreda, the total amount of availab le water in the Woreda has the capacity to irrigate the 

entire culti vated lands of the Woreda. However, it was used below the capac ity it had to 

be offered. 

The loca l communit ies categorized the availability of water into three classes: namely, 

good, moderate and poor. T he presence of water sources, the volume of water sources, its 

nearness to the settlement and constant flow rate of the water so urces were the main 

criteria loca lly used to categorize the ava ilab ili ty of water resources in the area. 

Accord in g to respondents, the area which has severa l water sources with continuous fl ow 

rate and nearest to the settl ement is characterized as good. On the other hand, if the area 
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has no several water sources, fluctuated flow rate and far away from the settlement, the 

water availability is considered as poor. Moreover, if the case is in between the above 

two category (good and poor), the water availability is termed as moderate. 

80% 
60% 
40% 
20% 

0% 

7% 6% 

Good Moderate Poor 
_ Intervention _ Nonintervention 

Figure 4.2: Percentage of respondents rating on water availability 

Source: Household Survey, 2013 

As presented in Figure 4.2, 64% of respondents in watershed management intervention 

area rated the water availability as good, 29% as moderate and 7% as poor in their 

catchment. On the other hand, 72 % of respondents in nonintervention area rated as 

moderate, 22% as good and 6% as poor (Figure 4.2). 

Table 4.6: Respondents rating oftbe water availability 

Variable Intervention Non intervention MD 

Mean SD Mean SD 

Water availability 2.57 0.62 2.16 0.51 0.41 

Valid n 100 100 
***means significant at 1% probability level 

NB. 1 =poor, 2= moderate, 3= good, 4= very good and 5= excellent 

Source: Household survey, 20 I3 

t- p-
value value 

5.1 *** 0.000 

The independent t-test result presented in Table 4.6 indicated that there was significant 

variation in water availability in both areas. The figures in Table 4.6 manifested that the 

availability of water in the intervention area is better than the nonintervention one. In line 

with this, nearly half of respondents (48%) in the intervention area stated that the 

watershed management has contributed a positive (good) role to the improvement of 
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water sources in the area. All key informants also expressed that the SWC structures 

constructed on farm land have contributed to the water from rainfall to be rented in the 

soil and it enhanced the soil moisture content. This result is similar with findings of Singh 

et al. (201O) in India. Moreover, this result is consistent with fmdings of Tesfaye 

Habtarnu (201l), in which he found out that the support of watershed management 

project has contributed for potential water sources availability in the catchment. 

However, the trends of drying up of water sources, especially, springs and small rivers 

were noticed during field observation. Due to this reason, the color of water is changed 

from colorless in to yellow (plate 4.1). As observed during field visit, the extents of 

drying up of water sources were relatively higher in nonintervention area than the 

intervention. 

Plate 4.1: Drying up river at the source in the study area 

Source: Field survey, January 2013 

The household survey result depicted that the major sources of water for family 

consumption is obtained from rivers and springs. According to the majority of total 

respondents (175 out of 200 which is 87.5%) assured that their family member uses these 

water sources for drinking, washing, bathing and etc. Hence, the long distance family 

traveled to fetch water is the determinant factor for communities to use sufficient water. 
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Table 4.7: Distance traveled (km) to fetch water 

Vari able Intervention Non in tervention MD t- p-

Mean SD Mean SD value val ue 

Distance 1.97 0.577 2.06 0.499 -0.09 - 1.1 8 0.1 19 

Val id n 100 100 

Source: Househo ld survey, 20 13 

The househo ld survey result showed th at the mean d istance trave led to fetch water in 

intervention area was 1.97 km, while 2.06 km in nonintervention area . T he mean 

difference resul t (-0.09) in Table 4.7 indicated that the d istance traveled to fetch wate r in 

intervention area was shorter than th e non intervention one. However, the independent t­

test result dep icted that there was no s ignificant distance diffe rence between the two 

groups. T he rou nd tri p to fetch water within I km has basic access (W HO, 20 I I). 

Accordi ngly, the commun it ies both in intervention and noninterventi on area have no 

bas ic access. As it was mentioned in foc used group discussion, the duty of fetchin g water 

is ei ther women's or children's responsibili ty in the entire com munities of the area. 

T herefore, women and chil dren had to travel a long d istance ( 1.97 km and 2 .06 km) to 

fetch water in the stud y a rea. 

4.2 .4. Wa te r Q ua lity 

The qua lity of water affects its use fo r pa rt icular purpose. Test in g of the qua lity of water 

can te ll us about its good ness. T he evaluation of water qua lity fo r thi s stu dy was 

conducted for the purpose of drink ing water s ince ri vers and spring were the source of 

dr in kin g water in the area. Therefore, the observed resul t was compa red with WHO 

standards of drin king water qua lity. T he parameters used were Temperature, PH, 

Conducti vity, Turb id ity, Phosphorous, Nitrogen and Feca l col i forms. The observed 

results of the parameters were presented in Tab le 4.8. 
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Table 4.8: Laboratory results of the water quality parameters 

Parameters Intervention Non MO t- va lue p-
intervention value 

Mean SO Mean SO 

Temperature( OC) 19.92 I.34 21.56 2.07 - 1.656 -3.484* ** 0.000 
PH 7.66 0.303 7.99 0.269 -0.33 I -4.242*** 0.000 
Con ducti v i ty(~sl cm) 30.29 2.6 12 52.24 9.85 -21.94 -11.19*** 0.000 
Turbidity(NTU) 20.87 4.747 22.89 4.886 -2.019 -1.54* 0.065 

N itrite(mg/l) 0.567 0.366 0.7 0.308 -0. I 33 -1.45* 0.077 
Nitrate(mg/l) 10.79 6.291 11.78 4 .551 -0.989 -0.662 0.255 
Ammonia(mg/l) 0.744 0.199 0.778 0.172 -0.033 -0.660 0.256 

Phosphate(mgil) 0.685 0.166 0.696 0.174 -0.0 I 04 -0.224 0.412 
Fecal coli/arms (no.) 26.19 25.03 75.37 50.18 -49.19 -4.558**' 0.000 
Valid n 27 27 
*and * ** means significant atI 0% and 1% probability levels respectively. 

Source: Laboratory Measurement, 20 I 3 

Physical parameters 

The PH value orhoth experimenta l groups was nea rl y neutral and at optimum range. The 

PH value which ranges from 6.5 to 8 is optimum for fresh water (WHO, 20 I I ; 

McCaffrey, 2012). The mean difference of the PH of the water was-0.331 and variation is 

significant (Table 4.8). The conductivity of both groups is between 0 and 800 ~s/cm (See 

Appendix 2), which is within the range of pure river water conductiv ity (McCaffrey, 

2012). However, the two groups have significant variation of conductivity, in which the 

conduct ivity in the intervention area was lower than that of nonintervention one. 

The mean turbidity of noninterventi on and intervention s ites is 22.89 NTU and 20.87 

NTU respectively (Table 4.8). The mean difference of Turbidity between the two groups 

was -2.019, wh ich is significant. Moreover, the observed mean of turbidity of both areas 

were beyond the drinking water quality standards in which the level of turbidity should 

be less than 5NTU (WHO, 20 II). 
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Nutrients Content of Water Sources 

The main plant nutrients are Nitrogen, Phosphorous and Potassium. Among these 

Nitrogen as Nitrite, Nitrate and Ammonia, and Phosphorus as phosphate was used for this 

study. 

Nitrite (NOz) 

The laboratory result revealed that the amount of nitrite in intervention and 

nonintervention area was 0.57 mg/ I and 0.7mg/l respectively (Tab le 4.8). As it is 

presented in Table 4.8, there was s ignificant variation between the two means of nitrite. 

The independent t-test result presented in Table 4.8 shows that the amount of nitrite in the 

water bodies of the intervention area was sign ifi cantly lower than in the water bodies of 

nonintervention area. However, the amount of nitrite presented in water bodies of both 

areas was less than the amount expected to be in drinking water (3mg/l) (WHO, 20 II). 

Nitrate (N03-) 

The amount of nitrate IS II.78mg/l for nonintervention area and 10.79 fo r the 

intervention area. The observed mean value showed that the amount of nitrate in the 

water bodies of nonintervention area was greater than the water bodies of intervention 

one . However, the mean difference was not sign ifi cant (Table 4.8). Moreover, the 

observed results of both areas were within the limit of the nitrate amount that shou ld be in 

drinking water which is 50mg/l (WHO, 2011). 

Ammonia 

As it was indicated in Table 4.8, the mean value of ammonia was O.78mgll for 

nonintervention and 0.74 mg/l for intervention area. There was no significant variat ion 

between the two means. The level of ammonia in both sites was beyond the limit of 

natural occurring of ammon ia in the water bodies wh ich is 0.2mg/l (WHO, 20 II ). 

Therefore, it clearly showed that there is human induced factor which raised the level of 

ammonia in water bodies in the area. S ince agriculture is experienced in the area, the 

trends of fertilizer use and anima l wastes were responsible for water pollution of the area. 
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])hosphate 

As presented in Table 4.8, the mean value of phosphate was 0.685ppm for intervention 

site and 0.696ppm for nonintervention one. McCaffery (2012) rated the phosphate 

content in the water body which is greater than 0.45ppm as very high. Therefore, both 

areas phosphate content of water bodies is very high. The mean difference of Phosphate 

was -0.0104 which is insignificant. 

Bacteriological Parameter 

The Laboratory result showed that the mean amount of fecal co li fonns counted in 

intervention area was 27 with the minimum counted 2 and maximum 100. On the other 

hand, the amou nt of mean feca l co li forms cou nted in nonintervention area is 75.37 with 

the minimum value of 0 and maximum of205(Table 4.8 ; Appendix 2). The mean amount 

of feca l co li forms counted in nonintervention area is nearly three times greater than the 

intervention one. Moreover, the mean variat ion of fecal coli forms between the two 

groups was s ign ifi cant. The results of both areas indicated that the pollution of water by 

faces and an imal wastes. 

The laboratory resu lt presented in Table 4.8 and discussion with its implication revealed 

that all selected physical parameters, the nutrients and bacteriological content of water 

bodies in nonintervention area was higher than that of intervention one. The mean 

variation of Temperature, PH, Conductivity, Turb idity, Nitrite and feca l coliforms was 

sign ifi cant. However, there was no significant mean variat ion in Nitrate, Ammoni a and 

Phosphate content of water bodies of the two sites . In spite of having this controversy, the 

lower mean va lues of se lected water quality parameters of the intervention area sign ify 

that the watershed management intervention has resulted in prevention of the soil erosion 

rate. Therefore, the entrance of nutrients in to water bodies from agricultural fertilizer use 

and animal wastes has been reducing. Besides to water quality parameters, all key 

informants and 47% of the respondents in intervention area agreed that the watershed 

management has brought an improvement in wate r quality in the catchment. Accord in gly, 

it can be concluded that the watershed management intervention has contributed to the 

improvement of water qua lity. This finding has simi lar im plicat ion with the find ings of 
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Shah et al. (2004) and Singh et al. (2010). They found out that the improvement in 

quality of ground and surface water were observed in Indian watersheds within short 

period of time due to watershed development program. 

However, the overall qualities of water sources such as rivers and springs in the study 

area were poor in quality for drinking purpose when compared with WHO drinking water 

quality standards. Due to this reason, out of the total populations of rura1 kebeles of the 

Woreda, only 14.74 % used the quality water for their daily consumption such as 

drinking, washing, cooking and etc. The majority of the rura1 communities (85.26%) are 

using poor quality water for their daily consumption, even for drinking purpose (CWHO, 

2012). 

The major sources of water for daily use in the area (river and springs) are highly 

exposed to pollution due to its nature of openness for everything. In addition to human 

basic needs, rivers and springs are commonly used for drinking of cattle and wildlife in 

the area (plate 4.2). 

Plate 4.2: Multiple uses of the same river in the study area 

Source: Field survey, January 2013 
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4.2.5 Forest Resource Management 

Bes ides to the natural forest of the Woreda, the indi vidua l farmers have their own tree 

plants on their land. Trees on the farmers land are e ither planted by farmers themselves or 

grown naturally. For instance, plantation of euca lyptus is one of the trees widely planted 

by the fanners. 

Table 4.9 : Respondents regular planting of tree and tree stocks on farmers land 

Variable Resp Intervent ion Non intervention XZ p-value 
onse Amount of Amount of respond ent 

respondent 

Regularl y Yes 60 46 3.934** 0.047 
planting tree? No 40 54 

Variable Mean SD Mean SD t-value p-value 
Tree stock(no.) 574.5 1380.77 35 1 1051.02 1.288' 0.099 

'and " means significant at 10% and 5% probability level respectively 
Source: Household survey, 2013 

The househo ld survey result showed that the practice of regularly pl anting of trees 

(annually) was adopted by 60% and 46 % of respondents in intervention and 

nonintervent ion area respectively. The statist ical test resu lt presented in Table 4 .9 shows 

that there was significant difference in tree p lanting pract ices between the communities of 

both intervent ion area and no nintervention area. T he same results revea led that there was 

hi gher proportion of com munity members in the intervention area who were regu larl y 

plant ing trees than the nonintervention one. T his result is in line with the findings of 

Tesfaye Habtam u (20 II) in Tsegur and Tsegur Eyesus watershed. In which higher 

proportion of households were engaged in tree planting activit ies . Moreover, thi s finding 

is cons istent with the findings ofM intesinot Azene (2007) in Kalu Woreda. 

The ma in source of tree seed lings was individua l and pub lic nursery s ites. However, the 

support of public nursery was restricted to on ly in intervention area. As it was observed 

during fie ld vi sit, there was at least one public nursery site in intervention kebeles 

whereas there was no such in nonintervention kebeles. 

As 83% of the intervention area respondents in the household survey sa id, the watershed 

management program has initiated the farmers to plant tree on their land through creat in g 
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awareness on the importance of trees and prov iding tree seed lings. The progressive 

reports of CWS LMP (20 12) revea led that more than 100,000 tree seed lings were 

distributed for each interventi on kebeles for the last five years . Thi s means that the SLMP 

has prov ided more than 40 seed lings per househo ld yearly in its intervent ion area. 

The household survey resu lt showed that on average indiv idua l farmers have 574 tree 

stocks in interventi on and 35 1 in nonintervention area respect ive ly. Thi s shows that the 

proportion of tree stock in intervention area is hi gher than in nonintervention one . The 

independ ent t- test result presented in Table 4.9 depicted that there was significantly 

higher trees stocks in intervention than the nonintervention area. The standard dev iat ion 

is hi gher for both areas (1380.77 for intervention and 1051.02 for noninterventi on). Thi s 

in tUI'll , indi cated that there was higher variation of trees distribution among farmers' land 

within the same catchments of both areas. 

The fa rmers planted trees on their own land for the purpose of fuel wood consumption 

and house construction. All respo ndents confirm ed that they do have full ri ght to cut and 

use the trees planted on their own land when they need it to do so. 

The role of SLMP in developing forest resources by creatin g awareness and providing 

tree seedlings in the intervention area is s ignificant. 

4.3. Effects of Watershed Management Intervention on Households Income Sources 

The main income source of the community in Chena Woreda is agriculture. The annual 

reports of the Woreda Finance and Economy offi ce (2012) indicated that more than 90 % 

of the Woreda population depends on agriculture for their livelihoods. T he remaining (10 

% of tota l Woreda population) depends either on government employment or commerc ial 

activ ity. M ixed fanning w hich involves crop production and animal husbandry is adopted 

by a ll farmers in the Woreda. 
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4.3.1. Crop production 

Crop production in the area includes the production of staple food crops, cash crops and 

cereal crops. 

Enset is used as main source for food in the Woreda. However, the production of this 

staple food crop is limited to homestead and household consumption. Coffee production 

is also one of cash crops practiced on some framers' land. Coffee was used both for 

household consumption as well as fo r se ll as income source. Coffee production activ ity 

by individual farmers is also limited to homestead area. Besides, the production of coffee 

by in vestors has been expanding in the Woreda. 

Cerea l crops such as Maize, Teff, Faba bean, Sorghum and Wheat were produced by all 

farmers in the area. The far mers used these crops main ly either for food or for se ll. The 

focu sed group discussion participants proposed that the proportion of land used for maize 

production covers three fourth (75%) of the households total land size. Therefore, maize 

is the most widely produced of all cereal crops. 

Table 4.10: Cereal Crop Production (Kg/ha/year) 

Crops Intervention Non intervention MO t- value 
Mean SO Mean SO 

Maize 835 614.2 797 357.8 37.6 0.529 
Teff 315.5 237.3 282 141.3 33 .5 1.213 
Sorghum 937 798 677 429.9 139 1.732** 
Faba Bean 677.6 560 557.5 259.8 117.6 1.912** 
Wheat 634.5 464 666.6 219.4 170.5 2.429*** 
Valid n 100 100 
** and *** means significant at 5 and 1% probability levels respectively 
Source: Household Survey, 2013 

p-value 

0.264 
0.114 
0.043 
0.029 
0.008 

The ca lculated mean production difference presented in Table 4.10 showed that higher 

amou nt of all cerea l crop production is observed in intervention area than the 

nonintervention one. The independent t-test result in Table 4. 10 depicted that the 

production of Sorghum, Faba bean and Wheat in intervent ion area was sign ifi cantly 

higher than in non intervention area. On the other hand, there was no significant 

production difference of Maize and Teff in both areas. 
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The household survey result shows that the annua l production of cerea l crops has been 

decreas in g in the Woreda. Simi larly, the annual reports of Chena Woreda revealed that 

the production of the cereal crops in the Woreda has been declining (CWARDO, 2012). 

Moreover, the focused group discuss ion, in-depth interview and key informants' 

information noticed the tendency of decline in production of all cereal crops the area. 

Thi s finding is argued w ith the find ings of Mintesinot Azene (2007). Hi s stud y has found 

out that the watershed management project has contributed through maximizing the 

amount of food production. 

The majority of key in formants stated the reason of prod uct ion decl ine in the Woreda as 

foll ows: 

The main reason for dec/ine of produclion and produclivity of land in Ihe area is nOI only 
because of land degradalion bUI also improper eXlension program and climale change. 

Land degradalion: degradalion of soil fe rlilily due 10 overgrazing, deforeslalion 
continuolls plo'wing and accelerated soil erosion has made the production in the area 10 
be decline. 

Improper extension program: The ex/ens ion supparl given jo}' farmers have several 
lilllilalions including lack of skill of experls and 100 lale in provision of exlension (after 
the fanners has implemenled 0/1 activities on land). Due 10 this reason the productivity 
of Ihe kebele in parlicular and Woreda in general has been declining 

Climate change: unexpected change in climate has made the decline in productivity in 
Ihe Woreda. Exlreme evenls like flood were observed in Ihe Woreda at leasl once in Iwo 
year. 

Furthermore, the so il laboratory result indicated that the soil in the area was strongly 

acidic. T herefore, the acidity of the so il is one of the main factors which limit the 

productivity in the area. 

4.3.2. Livestock production 

The prod uction of animal husband ry is a lso wel l practiced by all farmers in the Woreda. 

Cattle, sheep, goats, poultry, horse, mule and donkey were among ani mal s raised for both 

source of food and sell. 

53 



Table 4.11: Livestock Production 

Livestock Interventi on area Non intervention 

Number TLU Number TLU 

Cattle 22920 22920 14876 14876 

Sheep 5017 652.21 3938 511.94 

Goat 4520 588 3 157 410 

Poultr 12582 163 .57 8904 115 .75 
Horse 1330 1463 365 401.5 

Donkey 5 .5 '7 25.9 
Mule 836 9 19 .6 149 163 .9 
Total 47290 26765 31426 16505 

Source: CWARDO, 20 12 

As presented in Tab le 4.11 , the livestock popu lation in the intervent ion area was higher 

than the nonintervention one . S imilarl y, the total livestock unit (T LU) of the livestock 

population in the intervent ion a rea (26765 TLU) is greater than th e nonintervent ion one 

(16505 TLU) (Tab le4.11 ). As a ll focused group palticipants and key in form ants have 

mentioned , the SLMP has contributed to livestock management in its interventi on area by 

providing fodde r seedlings. This resu lt is consistent w ith findings of Tesfaye Habtamu 

(20 I I), he found out that the availab il ity of fodder due to the intervention has contributed 

for better livestock prod uction in Dijjil and Lenche-Dima catchments. 

However, the care given for livestock hea lth is not as much as hi gh. Accordi ng the 

Woreda Agricu lture and Rural Deve lopment reports of (20 12), there was shortage of 

sk illed man power in the sector of animal hea lth services. Because of this, a few experts 

in th is fie ld have the duty to cover at least three kebeles which is time consu ming and 

tedious task. Besides, according to the key informants' information, the procurement of 

medic ine and hea lth care equipm ent took long process and hence it made d ifficu lt for the 

experts to prov id e appropriate health care for livestock in the area. In sp ite of these 

limitations, SLMP has contributed for the improvements of livestock production in its 

interventi on kebe les. 

4.3.3. Loan and loan system 

The household survey result in dicated that a ll fa rmers in the study area have the chance 

to take loan from government sectors like Omo Micro Finance. However, due to afra id of 
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the interest rate of loan and lack of skill in finance management, farmers in the Woreda 

have been rejecting the request to take the loan. While, the informants stated that the 

training given to the farmers through agricultural extension program by SLM P has made 

the cOllllllunity to open their door fo r loan. 

Table 4.12: Respondents response for questions related to loan 

Quest ions Response Intervention Non intervention x 2 

Category Respondent (%) Respondent (%) 

Do you have Yes 100 100 
chance to get No 0 0 
loan? 
Did you get Yes 72 18 58.91*** 
loan? No 28 82 
Do you have Yes 26 14 10.125*** 
Credit? No 46 4 

Do you have Yes 23 9 3.324** 
capacity to pay No 3 5 
the cred it? 

**and *** means significant at 5% and f % probability levels respectively 
Source: Househo ld Survey, 201 3 

p-
value 

0.000 

0.000 

0.034 

The household survey resu lt showed that 72 % of the respondents in the intervention area 

were given loan from government wh ich was fo ur times more than the nonintervention 

area (Table 4.12).The Chi-square test result presented in Table 4. 12 depicted that 

sign ifi cant ly higher proportion of commun ity members in the intervention area have 

gotten loan than the nonintervention one. The respondents who received loan have 

apprec iated the SLMP contribu tion in raising awareness creation in financial 

management. The focused group participants also proved that the higher proportion of 

people who had got the loan from finance sector were due to awareness created by the 

SLMP. Moreover, the chi-square test resu lt presented in Table 4. 12 shows that there was 

sign ifi cant variat ion in having cred it at the time of interview with them for thi s study. 

Th is also assured that greater proportion of community in intervention area took loan 

than the non- intervention one. The same survey resu lt also assured that there was 

significant difference in the capacity to pay for cred it, and higher proport ion of loan users 

in intervention area have the capacity to pay than the nonintervention one (Table 4. 12). 
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The household survey result depicted that 79.2% of loan in the intervention area was 

taken for investment purpose, while 20.8% was for construction of house. Similarly, 61.5 

% and 38.5% of loan in the nonintervention area was offered for investment and house 

construction purpose respectively. These figures also indicated that higher proportion of 

communities in the intervention area was engaged in investment than the nonintervention 

one. This result is coherent with the Shah et al. (2004) study in India. The watershed 

management projects were effective credit delivery system in India. 

4.3.4. Employment opportunities 

Besides to awareness creation, SLMP has made the job opportunities for the community 

members in the area. The household survey demonstrated that the SLMP has created job 

opportunity for 16 % of respondents' family member in its intervention area. The 

employed family members were engaged in watershed management as community 

facilitator and daily workers. During focused group discussion, the participants raised and 

agreed that the job opportunity created for local people in the area has contributed a huge 

role to the beneficiaries. Similarly, Shah et al. (2004) have found out that the watershed 

development programs in India have created the job opportunities for the local 

communities in the area. As a result, most employed members improved their lives. For 

example, they changed their house from hut (grass roof top) to modem iron sheet roof 

(see Plate 4.3). 

Plate 4.3: Typical houses and their homestead in the study area 

Source: Field Survey, January 2013 
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4.4. Social Interaction in Watershed Management 

4.4.1. Community Participation in Watershed Development 

Eva luat in g the status of the overall community partic ipat ion in the intervention plays an 

essential ro le in ensuring the effecti veness of the watershed management. This is because 

the development interventi on is intended for peop le and developed by the peop le. The 

participation index calculat ion resu lts of the respondents were presented in Tab le 4.1 3. 

Table 4.13: Participation index (PIi) of the individual respondent 

Pli Frequency Percent Cumulative 
percent 

0.00 17 17 17 
0.2 16 16 33 
0.4 7 7 40 
0.6 60 60 100 

Source: Household survey, 20 13 

As shown in Tab le 4.1 3, 17 % o f the respondents have scored the participation index 

va lue of 0.00 which mea ns that they did n' t parti cipate in any acti vi ties of the watershed 

management interventio n. Mo reover, the resu lt in Tab le 4 .13 depicted that a ll 

respondents have the pa rt ic ipation index va lue of less than 0.6. T hi s indicates that the 

respondents partic ipated in less than 60% of the intervention activiti es. 

Furthermore, determinat io n of the overall community parti cipation would give the 

compress ive picture abo ut the status of partic ipation in the catchment. Accordingly, the 

overa ll participat ion index of the community in the watershed management was 0.42. 

This shows that the community did not participate in the majority (58%) of project 

activ ities. T he res ult of this stud y is s imilar to the findin gs of Singh et a l. (2010) in India 

and Azmeraw Ayehu (20 I 0) in Chemoga watershed of Amhara reg ional state. They 

fou nd out that the community partici pation in the watershed management was poor. 

Furthermore, the respondents eva luated the regul ar ity of thei r partic ipation in watershed 

management and deve lopment. The results of the rati ng are presented in Figure 4.3. 
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Figure 4. 3: Regularity of the respondents' participation in watershed management 

Source: Household survey, 2013 

As shown in Figure 4.3, 39(39 %) of total respondents in watershed management 

intervention area classified regularity of their participation as a good condition. Similarly, 

23(23%) and 21(21 %) of respondents classified the regularity of their participation as 

moderate and excellent respectively. The remaining 17(17 %) of the respondents were 

not totally participated in the watershed development program. 

During focused group discussion, the participants raised several complains in watershed 

management and community participation in their respective catchment. They 

complained that the strategy of watershed management for the area has come from the 

donor of the project and the communities didn't participate right from beginning. Due to 

this reason, it was taken several years for the project ISLMPI to create awareness rather 

than implementing the program. Moreover, the community participation in project 

evaluation and monitoring wasn't adopted. Due to this reason, the overall participation 

status of the community is less than the average (50%). 

4.4.2. Women Participation in Watershed Management 

The active involvement of women in watershed management is vital for effectiveness of 

watershed management. The assessment results of this study on women participation in 

watershed management were presented in Table 4.14. 
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Table 4.14: Participation index (PIi) of the women 

Pli Frequency Percent Cumulati ve Overall women 
percent partic ipation index 

L.l0c:.:.0,",,0 __ ~32~ ___ ~3~2 __ "",3~2,-__ ---, 0.206 

0.2 33 33 65--,-___ ....1 

0.4 35 35 100 
Source: Househo ld Survey, 201 3 

The resul t presented in Tab le 4. 14 shows that the overa ll parti cipati on of women is 

limited to only 20 .6% o f watershed management acti vities. This means that the 

parti cipation status of women in watershed management o f the area is inadequate. The 

findin gs of thi s study is similar w ith Singh et a l. (20 I 0) and Azmeraw Ayehu (20 I 0) 

findings. The key informants and foc us group discussion members stated that culturall y, 

the task of women is wo rkin g in the home rather than in the fi eld acti vities. Therefore, 

culture impli cation is the main reason for low status of women pa rti cipati on in watershed 

management. Azmeraw Ayehu (20 J 0) has fo und the s imilar reason in Chemogo 

watershed. 

4.4.3. Determinants of Commnnity Participation in Watershed Management 

As di scussed above, the househo ld survey result depicted that the overa ll commun ity 

parti c ipation statu s in watershed management was found poor. The refore, identification 

of the most determinant factors o f parti cipation is feas ible. As most literatures manifested 

that age, sex, education , famil y s ize, land s ize, so il fertility, tra ining and punishments 

would affect the status o f commun ity palt icipat ion in watershed management (Akli lu 

Amsalu , 2006; Azmeraw Ayehu , 20 I 0; Tadele Mamo, 20 I I) . Accordin gly, the following 

assumpti ons/hypotheses about the determinants of parti c ipat ion were tested . 

Sex : T he ev idences assured that ma les are more partic ipants than fem ale in watershed 

management intervention. Therefo re, Variation in sex is expected to have negati ve ly or 

pos iti vely affects the partic ipat ion. 

Age: The o lder people have experience in fa rming system and hence pos itive re lationship 

in parti cipation of watershed management. On the other hand , the youn g people are 

strong and acti ve for pa rti cipation. Therefore, it is ex pected that the effect of age on 

parti cipatio n in watershed management would be pos iti ve or negat ive. 
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Family s ize: If the household have a large num ber of famil y s izes, the labor force is 

cheap and the chance to partic ipate in watershed management increases. Therefore, it is 

expected that the larger famil y s ize have positive relationship with participation. 

Education: educati on increase knowledge and awareness about reso urces management. 

Therefore, education is expected to have pos iti ve relationship for partic ipat ion in 

watershed management. 

Training: Training increases the awareness and then positively affects the fa rmers' 

part icipation in watershed management. 

Land size: The larger land size is suitab le for SWC practi ces and has pos itive 

re lat ionsh ip with participation (Ak lilu Amsa lu, 2006). On the other hand, more land may 

red uce the need to conserve the land resources (C roppenstedt et aI. , 2003). Therefore, the 

land s ize could have negative or pos itive effect on participation in watershed 

management. 

Land fertility: Farmers who own fe rtil e land are reluctant to participate in watershed 

management. Therefore, land fertility is to have negat ive re lationship w ith participation. 

Punishment: The presence of punishment for absence in the program in creases fa nners' 

participation. Therefore, punishment is expected to have positive effect on participation. 

In orde r to identi fy the determining facto rs of participation in Chena Woreda, the log it 

mode l was used. Before undertak in g regress ion, checking the multi collinearity problem 

(assoc iation between explanatory va riables) between the variab les and then testin g the 

mode l fitness are very important. 

Multicollinearity and Model fitness 

The Variance Inflation Factor (VIF) technique and Cont in gency Coefficient(C) are 

wid ely used to detect the problem of mult ico llinearity for contingency and d iscrete 

variables respect ively (G uj arat i, 2004). If the va lue of VIF is greate r than 10, it is an 

indicator fo r the presence of multi coll inearity problem among the variables . Moreover, if 

the val ue of contingency coefficient is a lso greater than 0.75 , it is an indicator for the 
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ex istence of multicollinear ity prob lem. Accordingly, test resu lt depicted that all 

explanatory va riables have no multicollinearity problem. Hosmer and Lemeshow test was 

used to test model fitness. This principle suggest that the model is adequate in prediction 

if the significance level is greater than 0.05. Accordingly, the model is adequate in this 

speci fic case. 

Table 4.15: Results of binary logistic regression 

Independent variables B S.E. Wald Sig. Exp(B) 

Sex of respondent 2.675 0.817 10.729 0.001··* 14.510 

Age of respondent 0.003 0.033 0.006 0.937 1.003 

Education of the respondent 0.292 0.766 0.145 0.703 1.340 

Family size 0.142 0.203 0.485 0.486 1.152 

Land size 0.135 0.278 0.235 0.628 1.144 
Soil Fert ility -0.349 0.518 0.452 0.501 0.706 

Punishment 2.160 0.831 6.757 0.009*·* 8.668 
Training 3.372 0.779 18.726 0.000*** 29 .1 25 

Constant -5 .842 3.016 3.753 0.053 .003 
Hosmer and Lemeshow test 0.766 
*** means significant at 1 % probability 

Source: Household survey, 20 13 

The binary logistic regression resu lt in Tab le 4.15 depicted that the sex, punishment and 

training were staticall y sign ificant va ri ab les that determine the commun ity participation 

in watershed management. 

Difference in sex has statist ically signifi cant eFfects on participation of watershed 

management. As presented in Table 4.15, the odds of males being participated in 

watershed management are 14.5 1 times greater than for fema les. Similarly, the odds of 

punishment presented in Table 4.15 indicated that the presence of punishment would 

probably increase the status of participation by 8.67 times greater than no punishment. 

Moreover, by hav ing training on watershed management, the probability of fa rmers to 

participate in the intervention was increased by the factor of 29.125 . Th is resu lt is 

consistent with the findings of Azmeraw Ayehu (20 I 0). 
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4.4.4. Social Cohesion and Community Acceptance of Watershed Management 

The household survey result re fl ected that the majority of the communities in the 

watershed management intervention area acknowledged the signifi cance of watershed 

deve lopment and management for the community (Table 4.16). 

Table 4.16: Perceptions of the respondents about the significance of watershed 
management for unity in the catchment 

Vari able 
Harmony in watershed? 

Coordination among community? 

Resi lience oetween upstream and downstream users? 

Source: Household Survey, 201 3 

Res onse 
Yes 

o 
Yes 
No 
Yes 
No 

Percent 
72 
8 

66 
34 
6 1 
39 

The results of focused group di scuss ion showed that the watershed management 

intervention has conso lidated a lot fo r the unity of the community in the area. The 

teachings of the program in benefit sharing and respecting each other have made viable 

contribution fo r the social integrity. The key informants also stated that the rules and 

regulations of watershed management of the area have brought a good integrat ion 

between upstream and downstream resource users. 

The partic ipants of the household survey stated the purpose of their parti cipatio n in 

watershed management. Accordingly, the majority of respondents (70 % of the 100 

respondents) sa id that they participated because they understood that the watershed 

management has a good role in sustainable land management and soc io economic 

development. Similarly, 2% of 100 respondents participated because they directl y 

benefi ted from the program. On the other hand, II % of total respondents in watershed 

management area parti cipated fo r fear of puni shment imposed. The participants of 

focused group discussion proved that the value of watershed management for community 

deve lopment is ind ispensable. The key infor mants also stated that the watershed 

management intervention through SLM P play a signi ficant role fo r the community 

deve lopment. 
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Therefore, th e majority (72%) o f commun ity members have apprec iated and accepted the 

importance of watershed management intervention for the community. However, as 

discussed above the part ic ipation of the comm unity was poor. 

4.4.5. Migration 

Through household survey, th e respondents were requested to answer whether there is 

out migration or in migrati on in their family members. The descriptive stat istics of the 

responses result is presented in Table 4. 17. 

Table 4.17: Respondents response for the presence of migration in their family 

Variable Response 
Category 

Out- Yes 
mi gration No 

In- mi grati on Yes 
No 

Intervention 
Amount of 
respondent 

37(37%) 
63(63%) 

13( 13%) 
87(87%) 

••• means significant at 1 % probability level 
Source: Iiouseho id survey, 2013 

Non interventi on 
Amount of 
respondent 

68(68%) 
32(32%) 

10( 10%) 
90(90%) 

x 2 

19.268'" 

0.442 

p-
va lue 

0.000 

0.253 

The household survey resu lt in watershed management intervention revea led that 37% of 

the respond ents' famil y member was out-mi grated, while 13% of respondents in the same 

catchment received the in-migrants. S imilarl y, the same survey in nonintervention area 

depicted that 68% of respondents fa mi ly member were out-m igrated. On the other hand, 

10% of respond ents in nonintervent ion area rece ived in-mi grants (Table 4. 17). 

The chi-square test result in Table 4. 17 depicted that the rate of out-mi grati on In 

intervention area was s ignificantly less than th e noninterventi on one. T his implies that the 

watershed management intervention has played a positive role in reducing the frequency 

of mi grati on in its intervention area. Th is is because the program has created the job 

opportuni ty fo r community members. The result of thi s study is consistent with Singh et 

al. (20 I 0). They found out that the rate of mi grati on was reduced s ince employment 

opportunit ies were created to the interventi on catch ments of Ind ia . 
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Results from the household survey, focused group di scuss ion, in-depth interview and key 

informants interview showed that the ma in reason fo r out-m igration in the areas was 

decline in productiv ity and lack of income source. Therefore, the comm unity members 

were fo rced to go to other places in order to secu re th ei r income sources . 

4.5. Institution in Watershed Management 

4.5.1. Structural Arrangement oflnstitution in the Watershed Management 

The structural arrangement o f watershed management institution in the study area has 

compri sed severa l people at different stages. The members include focal person at 

Woreda level, com munity facilitator, kebele leaders, watershed management team and 

communities at kebele level. The responsib ility and duty o f each representati ve is 

di scussed as fo llows. 

Focal person of watershed management: There is one focal person at Woreda leve l. 

The foca l person is the responsible for watershed development and management in the 

Woreda. He/she has the responsibility of regulating and contro lling the activities go ing 

on in the watershed management intervent ion kebe les. The foca l person has the duty to 

report the activities perform ed to Woreda Agriculture and Rural Development office 

regularl y. 

According to the Woreda rules and regulati ons (by law of Woreda) the focal person is 

ass igned by the Woreda councils (representatives o f Woreda government).The cu rrentl y 

acting focal person was requested to give hi s view about hi s skill, knowledge, 

background fi e ld of study and hi s position in genera l. Accordingly, he admitted that he 

wasn't the right person for the pos ition. His background field of study is not related to 

the duty of the foca l person. However, he was ass igned to cover the vacant posit ion in the 

Woreda. The foca l person has a lso mentioned that he has been facing challenges and 

problems in tech nica l skill of so il and water conservat ion. 

Community Facilitator: The community faci litator is one for each kebele. He/she has 

the responsibility of facilitating the activities in the watershed management, teaching the 

commun ity fo r watershed development, and serve as foreman du ring structure 
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im plementation. The fac ili tator has the responsibi li ty of reporting the acllvltWs""m-rh'e­

foca l person monthl y. Community facilitators were employed by the project. However, 

they were not fully devoted since the employment is on the bases of contract agreement. 

Kcbcle Leaders: They are admi ni strat ive bod ies of the kebe le in cluding kebele manager, 

chairman o f kebe le, secretary of kebele and members. They have the responsibility of 

regulating and coord in ating watershed management activiti es in coo rdin ation with 

community fac ilitators and experts. However, most respondents of the intervention area 

(7 1 out of 100 which is 71 %) sa id th at the loca l government representatives (Kebe le 

leaders) were doi ng to secu re the ir author ity for long time rather than im proving the 

co mmuniti es ' live lihood. The loca l admini strative bod y forces the community to accept 

interventi on programs without their own interest. The key inform ants of the area also 

stated as follows about the Kebele leaders: 

You should accepl any program which comesfi'om representatives of the kebele since if is 

Ihe policy of governmenr. 1'0 11 are nol reqllested to propose any things about il. If you 

complain the program, YOli Gre expected fa be arrested and detained for several weeks 

withoul any reason. For this reasons, no one give his/ her idea about what is going 0 11 in 

the kebele. Even 110 one of the kebele representative request y ou (0 implement sfruClUres 

on y our land. However, it is surprise fhol you can see the structures in YOllr land wifhoU/ 

your concern. In order 10 secure the authority for several years, the represenlatives and 

their kebele members have to implement the watershed management program without 

any complain. Due to Ihis reason, Ihe kebele leaders are forcing Ihe f armers to adopl the 

intervention without their interest. 

The above statement of key in fo rmants revea led that the loca l ad mini strat ive body 

(Kebele leaders) has limitation in strategies of program implementat ion. 

Watershed Management Team: The teams are th e communi ty members who are 

e lected by the community and approved by kebe le leaders. Each committee conta ins 

seven mem bers; one leade r, one vice, one secretary, one youth rep resentative, one fema le 

rep resentative and two members. Each kebe le may have severa l watershed management 

teams depending on th e characteri sti cs especia lly the s ize o f catchment in the kebele. The 

watershed development regu lations of the Woreda and guid e lines of MoARD state that 
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the watershed manage ment team has the responsibil ity of planning, coordinating, 

a llocating and settling d isputes at kebele level. 

Foca l person 

..1 1 .J L 

II Communitv Facilitator II II Kebele Leaders 

~="".:J.~L..-==-!I 

II 

II 

-...JL..­
II Watershed Management Team 

Commu n ities 

II 

II 
Figure 4.4: Structural arrangements of th e watershed management institution in 
study area 

Source: CWARDA, 20 12 

As it is presented in Figure 4.4, the structural arrangement of the watershed management 

of the Woreda seems to be good because it was planned to inc lude the mem bers of the 

commun ities as its main components. However, it has several lim itations. Firstly, the 

assigning of foca l person wasn' t considered techn ica l sk ill , know ledge and educational 

background of the person. Secondly, the contract agreement between Woreda Agricul ture 

and Rural Development and co mmuni ty facili tators has made the facil itators to hesitate to 

do the work with their maxim um effort since it is on ly for short period of t ime. 

The in-depth interview cond ucted with representati ves of Woreda sectors showed that the 

coord inat ion of watershed ma nagement sector with other sectors is poor. In add ition, the 

Agriculture and Rura l Development Office representatives stated that the coord inat ion 

they do have with other sector was also meager. 

4.5.2. Conflict and Conflict Resolution 

The household survey resu lt shows th at the absence of equi ty and fa irness for natural 

resources shari ng among family mem bers. Hence, it was the majo r sou rces of the conflict 

in th e area. Moreover, the key informants stated that the issue of ownershi p of land 

resource among family members was one of the main causes o f conflict in the Woreda. 
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Furthermore, they stated that the e lite peop le usually secured the ir property ri ght. O n the 

oth er hand , the foc used grou p di scussio n participants stated that the trends of hav in g the 

ownership of land resources for women and minority groups (Menja) were not com monly 

respected in the Woreda. 

Table 4.18 : Respondents response for getting connict with others 

Questi ons Response Intervention 
Catego ry Respondent (%) 

Do you get Yes 43 
confl ict? No 57 

** means significant 01 5% probability level 
Source: Household Survey, 20 13 

Non intervention 

Respondent (%) 

60 
40 

x 2 p-
value 

5.785** 0.0 16 

The majority of the tota l respondents (103 out of 200 which is 5 1.5%) assured that they 

faced confli ct with others in natura l reso urce sharing like grazi ng land , upstream and 

downstream water resource use competit ion and boarder related confl icts (Tab le 4 .1 8). 

The household survey result a lso revea led that the proportion of confl ict in intervention 

area (43 of 100 which is 43%) is less than the noninterventi on one (60 out of 100 whi ch 

is 60%). The ch i-square test resu lt presented in Tab le 4.18 also shows that the probab ility 

of getting in to conflict in intervent ion area is s ignificantly lower than the noninterventi on 

one. 

The respondents III both area responded that the confl ict was reso lved through se lf­

agreement, trad itiona lly by loca l elders and court. In add it ion to the aforementioned 

confl ict resolution mechani sms, 5(5%) of respondents in the intervention area assured 

that the watershed management com mittee has been reducing confli cts in th ei r respective 

catchment through pre-prevent ion mechani sms i. e. preventing conflict before it happens. 

Therefore, these results clearly ind icated that there was better conflict management 

mechan ism in intervent ion area than the nonintervention one. However, it may not be 

suffic ient s ince conflict is wide ly occurring not onl y in nonintervention area but a lso in 

intervention one. 
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4.6. Technica l Via bility oflmplemented SWC Structures 

As the field survey resu lt dep icted , Level fan ya juu, Level so il bunds, Level stone fen ced 

soil bunds and stone bunds were imp lemented SWC structures in the area(Tab le 4. 19). 

Table 4.19: Implemented ph ysical SWC structures in the area 

Count 
ve anyaj'l!u~u ______ 6o-1 

Level so il bund 37 
Level stone fenced soil bud 17 
Stone bund 2 
Total ----- 11 7 

Source: Fi led Survey, 2013 

% 
2.1 4 

3 1.62 
I .53 
1.7 1 
100 

As the progressive report of CWSLMP (2012), indicated 6.4% of the Woreda (5777.8 

hectare) was covered with the phys ical SWC structures. However, the same report shows 

that the inception plan was to cover 18035 hectare with appropriate physical SWC 

measures. This indicated that onl y 32.04 % of the plan was the accompli shed . On the 

hand, it means that the project progress is below the expected in the plan. 

The study area has Wo ina Dega and Dega agro-eco logy (CWARD, 20 12). Through 

considering the agro-eco logy of the area, the Level fan ya juu and Leve l so il bund are 

suitable fo r the area. However, level stone fe nced so il bunds and stone bunds are not 

appropriate for the area. After selectin g the appropriate physical structures for loca l agro­

ecology, eva luat ion of its suitabi lity for a given land use type is also an im portant task. 

S ince this study is li mited to cult ivated land use type of the Woreda, Level fanya j uu and 

Leve l soil bund are appropriate for the area. As the househo ld survey and FAO (2008) 

study results show, the so il depth of the Chena Woreda ranges sha ll ow to medium depths. 

S ince Level Fanya luu and level soi l bunds are suitable for sha llow to deep soil depths, 

these SWC structu res are appropr iate for Chena Woreda. 

4.6.1. Fitness of the Phys ical SWC Structure Layo uts with S tanda rds 

Evaluation of stru ctu res layouts ma in ly on length, width, depth, length of T ie ridge, 

height o f embankment and vertica l interva l were conducted . T hi s eva luation was made 

only on two phys ica l SWC structu res namel y Leve l so il bund and Level fanya j uu . Since 
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the observed sample number of Stone fenced so il bunds and stone bunds were small , 

layout eval uat ion mi ght not give appropr iate resu lt. Moreover, as discussed above, both 

stone fenced so i I bunds and stone bunds were not appropriate for the area. Therefore, 

eva luation of the design viability of these structures was not conducted. 

4.6.1.1. Evaluation of the Level fanya jun Layout 

Eva luation of the fitness of Level fanya juu to the standard layout of the structure was 

done based on the data obta ined from fie ld measurement (Table 4 .20). 

Table 4.20: Observed layouts of Level fanya juu 

Variables Mean SO Test MD T P 
(m) Value (m) Value Value 

(m ) 
Length of Level fanya juu 9.44 0.77 10 -0.556 -5.653*** 0.000 
Width of the Ditch 0.46 10.16 0.5 -0.044 -3.649*** 0.001 
Depth of the Ditch 0.41 10.14 0.5 -0.95 -7.31*** 0.000 
Length of Tie rid ge 0.41 10.77 0.5 -0.086 -6.243*** 0.000 
Height of Embankment 0.34 18.30 0.5 -0.1 63 -6.961* ** 0.000 
Length of Berm 0.37 14.47 0.25 0.116 6.275*** 0.000 
Top Width of Embankment 0.32 0.103 0.3 0.023 I. 781* 0.08 
Bottom Width of Embankment 0.81 15.54 1.6 -0.793 -39.86*** 0.000 
Vertical interval 1.91 0.41 1.5 0.41 7.842*** 0.000 
Valid n 6 1 

* and *** means significant at 10% and 1% probability level respectively, and m means 
meIer 

Source: Field Survey, 2013 

The field measurement results of physical layouts of the structures presented in Table 

4.20 indicated that the observed mean length of Level fanya juu was 9.44m while it is 

expected to be 10m. The mean difference was -0.556 m. The one sample t-test result 

showed that the observed mean difference was statistica ll y s ignificant. Therefore, the 

observed mean length of Level fanya juu was s ignificantly lower than the standard. 

The observed mean width of the ditch of Level fanya juu was 0.46 m wide (Table 4.20), 

wh ile it was expected to be 0.5m. The one sample t-test results in Table 4.20 depicted 

that the observed mean value of the ditch width of level fanyajuu was sign ificantly lower 

than the standard. The results presented in Table 4.20 also showed that the depth of 
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Ditch, length of Tie ridge, height of Embankment, length of Berm (the di stance between 

the mouth of Ditch and Embankment), and bottom and top width of Embankment were 

signifi cantl y different from the standards. 

The slopes in the area ranges from 5% to 13.9% with mean slope of 7.63%. Therefore, it 

is expected that the verti ca l interva l of the structure should be 1.5m. However, the one 

sample t-test result in Table 4.20 showed that the observed verti ca l interva l (1.9 Im) of 

the structures was signi ficantly hi gher than the standard . 

Therefore, the results presented in Tab le 4.20 clearly indicated that the imp lemented 

ph ys ica l layo uts of Level fa nyaj uu weren't in accordance with standards. 

4.6.1.2. Evaluation of Level soil bunds Layout 

Evaluat ion of the design layout fitness with the standards of leve l so il bund was 

conducted based on 37 samples which were co ll ected through fie ld measurement and 

presented in Table 4.2 1. 

Table 4.21 : Observed layouts of Level soil bund 

Vari ables Mean SD Test MD 
(m) Va lue (m) 

(m) 
Length of Level Fanya J ULI 9.42 0.79 10 -0.548 
Width of the Ditch 0.45 0.1 2 0.5 -0.054 
Depth of the Ditch 0.4 1 0. 11 0.5 -0.095 
Length of Tie ridge 0.42 0. 11 0.5 -0.084 
Height of Embankment 0.32 0. 19 0.5 -0.176 
Length of Berm 0.38 0.15 0.25 0. 127 
Top Width of Embankment 0.32 0.10 0.30 0.Q25 
Bottom Width of Embankment 0.8 1 0.16 1.6 -0.79 
Vel1ical lnterval 1. 86 0.4 1 1.5 0.36 
Valid n 37 
*** Means significant at 1% probability level and I1Il11eans meIer 
Source: Field Survey, 20 13 

T-value p-Val ue 

-4.49*** 0.000 
-2.75*** 0.009 
-5.49*** 0.000 
-4.80*** 0.000 
-5.73*** 0.000 
5.27*** 0.000 
1.43 0. 160 
-30. 1 *** 0.000 
5.30*** 0.000 

The one sample t-test result presented in Table 4.2 1 indicated that the majority of 

variables of Level so il bund layouts such as length of Bund , depth of Ditch, length of Tie 

ridge, height of Embankment, length of Berm (th e distance between the mouth of Ditch 

and Embankment) and bottom width of embankment were signi fica ntl y lower than the 

standa rds. On the other hand, the observed mean Vertica l interval was signi ficantly 
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higher than the standard. However, the top width of the Embankment of Level soi l bund 

was on ly constructed with the standard. 

The Key in formants stated that these structural layout fau lts come from two main 

sources. Firstly, the farmers ' bargaining the foremen dur in g construction of the structure 

because they assume th at nearly constructed structures occup ies the ir land wh ich is useful 

for cu lti vat ion. Secondly, there is lack of sk ills. The se lected fo remen were the member 

of community and they d id not get detail training on technical issues ofSWC structures. 

4.6.2. Diversity of SWC Structures 

One cannot fit the entire syndrome. Hence, no one structure is totally suitable for given 

area. Therefore, the use of divers ified measures in an integrated manner is crucial for 

better land management. Diversity of structure for this study is measu red in terms of the 

type of structure implemented per fa rm lands of the individual farmer. Accordingly, 66% 

of the respondents revealed that one structure type per fa rm land plot of individual farmer 

was implemented, and 23 % of respondents were used two types of structure per far m 

land plot. The remaining one percent used three and more structure per farm plot. These 

figures indicated that the diversity of strllcture per farm land plot of each farmer land is 

very poo r. Moreover, the diversity of physical SWC structure at Woreda level is also 

poor since onl y the aforementi oned four structures were dominated in the Woreda. 

4.6.3. Maintenance and Management of the Structnre 

Regular maintenance and management of the implemented SWC measures shou ld be 

done for its sustainability in the area. However, th e trends in the study area indicated that 

there wasn' t regu lar maintenance and management of once implemented structures. 

Majority of respondents (78.6%) agreed that there was no maintenance and management 

activity once the structures were constructed. As the key informants ' inform ation, once 

the structure is constructed no one go back for its maintenance and management. The 

partic ipants of a ll focll sed group d iscuss ion have also conc luded th at there was no regular 

maintenance and management of implemented structures in the area. They also confirmed 

that the problem wasn't on ly the farmers but also the Woreda SLMP focus. The Woreda 

SLMP has given attent ion mainly to the expansion of the structure . Due to thi s, there was 
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lim itation in regular mai ntenance and management of implemented structure. Hence, 

during field observat ion the destructed structures were mainl y observed in the area. 

4.6.4. Timing ofSWC Measures Implementation 

The household survey result revealed that 50% of SWC measures were implemented 

during January, 22% from October to December and 28% from February to April. This 

survey resu lt depicted that the majority of SWC measures were implemented at January. 

O n the other hand, January is an intens ive cu ltivation season for the Woreda. Hence, the 

SWC measures implemen tation program was overlapped with the intens ive cu ltivation 

seasons in the area. In thi s regard, al l respondents complained about the t imi ng of SWC 

measure imp lementat ion. Moreover, a ll key informants and the Woreda Agricu lture and 

Rural Development experts of Natura l Reso urce Management had complained the timing 

of SWC measures implementation. The expert sa id that the improper timing of SWC 

measures implementation is due to the miss match of the Woreda grow ing season with 

other woredas of the region. The implementation ca lendar was come from the region 

(SNNPR) and therefore, the Woreda is faci ng the challenges in implementation program 

arrangements. 
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CHAPTER FIVE 

5. CONCLUSIONS AND RECOMMENDA nONS 

5.1. Conclusions 

The watershed management intervention introd uced by SLMP in Chena Woreda was 

effective in several aspects; mea nwh ile it has also the components in whi ch the project 

has unsatisfactory achievements. 

The findings ind icated that the watershed management intervention brought about 

red uctio n in so il erosion and thereby improvement of so il fertility, water ava il abi lity and 

qua li ty, and development plantation fores t in its intervention area. However, the soil is 

highly affected by acidity, the capacity to use the ava ilable water is limited and the 

quality of water for drinking purpose is poor in the area. 

The study further discl osed that there was no s ign ificant improvement in crop production 

in the Woreda. However, the intervention brought an improvement in livestock 

product ion. Moreover, the SLMP introd uced the strateg ies to divers ify the income 

sources in the area. Hence, the co mmunities depends not on ly single income source but 

a lso di versified sources like crop and li vestock production. Therefore, the communities 

shock for poverty has been reduced in watershed management intervention areas of the 

Woreda. Furthermore, the SLMP has viv idl y contr ibuted to the local communities' 

income development through creating awareness for finance management, loan systems 

and creating job opportunities. 

The parti cipati on statu s of commu nities in watershed management was fo un d out to be 

poor. The di ffe rence in gender, training and the presence of pu nishment are the 

determining factors of the parti cipation in the area. In spite of hav ing low motivation for 

part ic ipation, the acceptance of watershed management by the commu nities is becoming 

good. The intervention has contributed fo r red uction of migrat ion, and increment of 

unity, harmo ny and respect among community in the catchment. 
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The SLMP has formulated inst itutions fo r better land resource management. The 

structural arrangement of the insti tution was participatory and has good achievements in 

confli ct reso lution. However, the technica l skill , knowledge and capacity of the assigned 

persons in the pos itions were poor. Similarly, some local administrative bod ies have their 

own interest and moti ves like securing authority fo r long period of time rather than 

devoting themselves for the commun ity deve lopment through susta inable watershed 

management. 

The watershed management intervention introduced mainly Leve l fanya juu and Level 

so il bunds in the area. The implementat ion progress of the structures is performing below 

the expected and accomplished onl y the limited parts of the des igned targets. The 

introduced phys ical SWC structures are appropriate for the area. However, the 

implemented structures layouts were not in accordance with the standards. Bes ides to the 

limitation on layouts of the structures, the diversity of implemented structure was also 

poo r. Moreover, the regular maintenance and management of implemented SWC 

stru ctures were not practi ced in the area. Timing of SWC stru ctures implementation in 

the Woreda was also inappropriate. 
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5.2. Recommendations 

Based on the empirica l findings of the study, the following recommendations are 

forwarded . 

• :. The local communities are expected to play the ir role in natural resources 

conservation like improv ing so il acidity through liming, preventing water 

pollution by fenc ing and protecting the entrance of an imals, and conserving forest 

resources . 

• :. The SLMP is expected to develop the ski ll , knowledge and capac ity of focal 

person , community facilitators, kebele leaders, watershed management teams and 

the communities in rel ation to watershed management through capacity bu il ding . 

• :. The government should secure the ownership of natural resources for the local 

communities through certificat ion within the fami ly members . 

• :. The S we structures are expected to be implemented in accordance with the 

standards. Therefore, it is advisab le that the project to implement structures 

according to the standard layouts. The intervention should use a diverse swe 

measures. Regular maintenance and management of the structu res should be in 

the place. Moreover, the appropriate time of the swe for the loca l situation is 

expected to be identified and used for the fu rther implementation . 

• :. Furthermore, interdi scipl inary study for better development of the project is 

recommended to be done in the same study area or e lsewhere in the country to 

prov ide empirical ev idences fo r the country s ituation. 

75 



REFERENCES 

Abebe Yilma and Geheb, K.(Eds) (2003). Wetlands af Ethiopia ,' Proceedings of a 

seminar on the resources and slailis of in Ethiopia 's wellands. Addis Ababa: 

IUCN - The World Conservation Un ion. 

Akil1l' inde, E.A.(2004).Soils:Nalure, Ferlility Conservation and Management. Agronomy 

Department, University of Ibadan, Ibdan,Nigeria: Lulu.AMS Pulishing,inc. 

Vienna, P. O. Box 11 23 , Australia. 

Akli lu Amsalu.(2006). Caring of Land. Best Practices in Soil and Water Conservation in 
Beressa Watershed, highlands of Ethiopia. Jorinal of Tropical Resource 

Management, 76. 

Alemneh Dejene.(2003). Integrated Nalural Resources Management to Enhance Food 

Security: The Casefor Community-Based Approaches in Ethiopia. Rome: FAO. 

Asian Development Bank.( 1999). Handbook of the Economic Analysis of Water Supply 

Projects. Asia: Asian Development Bank. 

Azemeraw Ayehu .(20 10).Effectiveness and Governance of Community based 

ParlicipalOry Watershed Management in Choke Mountain: The case of Chemoga 

Watershed, Gojam. Addis Ababa: MA Thesis Addis Ababa Un ivers ity. 

Badege Bishaw.(2001) . Deforestation and Land Degradation in the Ethiopian 

Highlands:A Strategy for Physical Recovery. Northeast Aji'ican Studies, 8, 7-25. 

Baruah, C.T. and Barthakur, P.H. (1998) . A Textbook of Soil Analysis, New Delphi-

110032: Vikas Publishing House PVT.L TD. 

Bekele Shiferaw,Tewodros Kebede,and Reddy, R.V. (2012). Community Watershed 

Management in Sem iarid India: The State of Co ll ective Action and Its Effects on 

Natural Resources and Rural Livelihoods. In Mwangi, E., Marke lova, H., and 

Meinzen-Dick, R. (Eds), Collective Action and Property Rights for Poverty 

Reduction. Insights ji'om Aji'ica and Asia (pp. 153 -18 8). Philadelphia: IFPRI 

Book, University of Pennsylvania Press. 

76 



Birhan Sisay. (2009). Factors Affecting the Adoption of Soil and Water Conservation 

Practices in Northern Ethiopia: A Case Study of Meket Woreda, Amham 

Regional State. Addis Ababa: MA Thesis, Addis Ababa Un iversity. 

Blanco, H. and La l, R. (2008). Principles of Soil Conservation and Management. The 

Ohi o State University, Co lumbus, 0 1-1, USA: Springer Sc ience + Business Media 

B.Y. 

Bledsoe, L.k. and Graham, A.J. (2005). The Use of Multiple Evaluation Approaches in 

Program Evaluation. American Journal of Evaluation, 26, 302-319. 

Brady C.N., and Ray R. Weil R.R,. (2008) .The Nature and Properties of Soils. 

Colu mbus, Ohio, USA: Pearson Pentice Ha ll , Upper Saddle River. 

Conservat ion Ontario. (200 I). The Importance of Watershed Management in Protecting 

Ontario Drinking Water Supplies. To ronto: Ontario's Conservation Authorities. 

Croppenstedt, A.,Mulat Demeke, Meschi ,M.M. (2003). Technology Adoption in the 

Presence of Constraints: The Case of Fertilizer Demand in Ethi opia. Review of 

Development Economies, 58-70. 

CSA.(2007). Population and Houseing Censes. Addis Ababa: Federal Demofratic 

Republic of Eth iopa Centra l Stat is ics Agency. 

__ . (2011). Statistical Abstract. Add is Ababa: Federal Democratic Republic of 

Ethiop ia Centra l Stat istical Agency. 

CW ARDO. (2012). Chena Woreda Agriculture and Rural Development Annual Report. 

Wacha, Ethiopia: Unpublished. 

CWFEO. (2012). Statistical Abstract of the Chena Woreda. Wacha, Ethiop ia: 

Unpubl ished . 

CWHO. (20 12). Chena Woreda Heath Office Annual Report. Wacha, Ethi opia: 

Unpubli shed. 

CWWD. (20 12). Chena Woreda Water Distribution. Wacha,Ethiop i: Unpubli shed. 

77 



Dash, K.P., Dash, T., & Kara, K.P. (20 II ). The Ro le of Loca l Institutions in Susta inable 

Watershed Management: Lessons from India. Development in Practice, 255-268. 

FAO. ( 1984). Ethiopian Highlands Reclamation Study. Final Report. Rome: FAO. 

___ .( 1988). Watershed Management Maual- Road Design and Constrllction in 
Sensetive Watersheds. Rome: FAO. 

_ __ .(1990). The FAG Watershed Management Field Manual: Watershed Survey and 
Planning. Rome: Food and Agriculture Organ izat ion of United Nations. 

___ .( 1996). Control of Water Pol/ution from Agriculture. Canada: Natural Resource 

Management and Environment Development. 

___ .(2008). Study of Indigenous and Modern Soil Conservation Practices on 

Selected Watersheds of Kafa ZoneJune. Bonga: Unpubli shed. 

French, D. (1989). Issues in Watershed Management: The World Food Programmes 

Experience in Ethiopia. Rome: World Food Programme Joint Consultive Group 

on Policy. 

Gay, R.L. , Mill s, E.G., Airasian, P. (2009).Educotionol Research: Competencies for 

Analysis and Applications. Florida, USA: Merrill , Pearson, Upper Sadd le River, 

New Jersey Columbus, Oh io. 

Gedeno Mollo. (2009) . Sustainability of Soil and Water Conservation Practices in Konso 

Special Woreda, SNNPR. Addis Ababa: MA Thesis, Addis Ababa Univers ity. 

Girma Deressa. (2006). The Role of Food Aid in Sustainable Land Management: The 

Case ofTach-Gayint Woreda, South Gonder Zone, Amhara Region. Add is Ababa, 

Ethi op ia: Msc Thesis Addi s Ababa Un ivers ity. 

Gujarat i, D. N. (2004). Basic Econometrics. USA: The McGraw-H ili . 

Ha ilemariam Bi rke. (2009). Challenges of Sustainable Land Management in Highlands 

Ethiopia: The Case of the Foothills Ento/O Mountain. Addis Ababa: MA Thesis, 

Addis Ababa Univers ity. 

78 



Hurni, H. ( 1986). Guidelines for Developmenl Agenls on Soil Conservalion in Ethiopia. 

Switzerland : Community Forest and Soi l Conservation Development Department, 

Min istry of Agricu lture, Ethiopia. 

____ . (1988). Degradation and Conservat ion of the Resources in the Ethiopian 

high lands. Mounlain Research Development, 8(2/3), 123 -1 30. 

International Fund for Agriculture Development. (2003). A Melhodological Framework 

for Projecl Evaluation: Main Crileria and Key Queslions for Projecl Evaluation. 

Rome: Office of Eva luation and Studies, Internationa l Fund for Agricu lture 

Development. 

Kaj iru ,G.G .,Merima,P.B.,Mjbilinyi ,P.B. ,Rwehumbiza,B.F.,Hatibu,N. ,Mowo,GJ.and 

Mahoo, F.H.(2005). Assessment of Soil Ferlility SIal us under Rainwaler 

Harvesting on the Ndala. Tanzania: Sokoine University of Agricu lture Press. 

Kruger, H.T., Fantaw Berhanu, Mihaei l, Y.G., Kajela, K. (1997) . Invenlory of Indigenous 

Soil and Water Conservalion Measures on Selected Siles in the Ethiopian 

Highlands. London: Soi l Conservation Program Ethiopia, Research Report 34. 

Lakew Desta, Carucci, Y., Asrat We ndem-Agei\ehu and Yitayew Abebe (Eds) (2005). 

Community Based Participatory Walershed Developmenl. Addis Ababa, Eth iop ia: 

Ministry of Agricu lture and Rural Development. 

LaoMAF. (2006).lntegrated Watershed Management for Susta inab le Upland 

Development and Poverty All eviation in Lao People's Democratic Repub lic. 

Asian Regional Workshop on Watershed Management (pp. 106-128). Dan ida: Lao 

People's Democratic Repub lic Ministry of Agricu lture and Forestry. 

Loucks, p.o. (2000). Susta inable Water Resources Management. Waler Inlernalional, 25, 

3- 10. 

Mahadeva iah, M. S., Kumar, Y. , Mansour, S. , Ga lil , A. , Suresha, M.S., Sathish, A.M. 

and Nagendrappa, G.(2007). A Simple Spectrophotometric Determination of 

79 



Phosphate in Sugarcane Juices, Water and Detergent Samples . E-Journal of 

Chemisliy, 4, 467-473. 

McCaffrey, S. (20 12) . Water Quality Parameters &Indicators. Namoi: Namoi Catchment 

Management Authority. 

Mintesinot Azene. (2007). Watershed Management: Effects and Problems, the Case of 

MERET Project in Kebelie-Chekorti Sub-Catchment, Kalu Woreda, Amhara 

Regional State. Add is Ababa: MA Thesis, Addis Ababa Un iversity 

M itiku Hai le, Herweg, K. , Sti llhardt, B. (2006). Sustainable Land Management: - A New 

Approach to Soil and Water Conservation in Ethiopia. Mekelle, Ethi opia: Land 

Resources Management and Env iron mental Protection Department, Mekelle 

University; Bern, Switzerl and: Centre for Development and Environment (CD E), 

Uni versity of Bern, and Swiss National Centre of Competence in Research 

(NCCR) North-South. 269 pp. 

MoWR. (1999). Water Resources Management Policy. Add is Ababa: FDRE Mini stry of 

Water Resource. 

Prokopy, Land Genskow, K. (20 13). Using Social Indicators in Watershed Management 

Projects. USA: Watershed Academy. 

Ridolfi , J.K. ,Vorster,P and Micheli ,L. (20 10). Indicators and Performance Measuresfor 

North Bay Watersheds. Sierra: North Bay Watershed Assoc iat ion. 

SarkaI', D and Haldar, A. (2005). Physical and Chemical Methods in Soil Analysis: 

Fundamental Concepts of Analytical Chemistry and Instrumental Techniques. 

New Delhi - 11 0002: New Age Internat ional Publishers. 

Shah, A. , Devlal , R. , Joshi, H. , Desai, J and Shenoy, R. (2004). Benchmark Survey for 

Impact Assessment of ParticipatOlY Watershed Development Projects in India. 

New Delhi: Gujarat In stitute of Development Research Ahmedabad. 

Singh, P., Behera, H.C and Singh, A. (20 10). Impact and Effectiveness of "Watershed 

Development Programmes" in India Review and Analysis Based on the Studies 

80 



Conducted by Various Government Agencies and Other Organisations. Ind ia: 

Centre fo r Rura l Studi es, Nat ional Inst itute of Admini strati ve Research, La l 

Bahadur Shastri National Academy of Ad mini strat ion Mussoorie-248 179. 

So lanes, M. and Gonza lenz-vill arreo, F. ( 1999). The Dublin Principles for Water as 

Reflected in a Comparotive Assessment of institutional and legal Arrangements 

for Integrated Water Resource Management. Sweden: Global Water Partnership, 

Techni ca l Ad visory Commi ttee. 

Tadele Mamo. (20 II ). Impact of Productive Safety Net Program on Asset Accumulation 

and Sustainable Land Management Practices in the Central Rift Valley: The case 

of Adamitulu, Jido -Kombolcha and Meskan districts. Harar: M.Sc. Thesis, 

Haramaya University. 

Taffa Tulu. (2011 ). Soil and Water Conservation for Sustainable Agriculture. Addis 

Ababa: Mega Publishing and Distributi on P.L.C. 

Tamiri e Hawand o. ( 1997). Desertification in Ethiopian Highlands. Addi s Ababa 

Eth iopia: Norwegian Ch urch A ID, RALA Report No.200. 

Tesfaye Habtamu. (20 II ). Assessment of Sustainable Watershed Management Approach 

Case Study Lenche Dima, Tsegur Eyesus and Dijjil. New York: MSc Thesis, 

Corne ll University. 

Tezera Chernet. (2008). Land Resources and Socio-economic report of Bonga, Boginda, 

Mankira and the Surrounding Areas in Kaffa zone, SNNPRS, Ethiopia. Addi s 

Ababa: Public-Private Partnerships. 

Ste limacher,T . (2005). Internati onal Facto rs Shaping Coffee Forest Management in 

Ethiopi a. T he Case of Bonga Forest/Kaffa Zone. International Trade and the 

Protection of Natural Resources in Ethiopia. Wannseeforum, Ilerl in : German 

Ethiopian Assoc iat ion. 

UN. (2005). 2005 World Summit Outcome. New York: United Nation Genera l Assembly. 

81 



UNWWP. (2009). introduction to the IWRM Guidelines at River Basin level. Paris: 

UNESCO. 

US DA. (1998). Soil Quality indicators: PH Washington, DC: United States Department 

of Agriculture Natura l Resources Conservation Service. 

Vishnu das, S. (2006). Sustainable Watershed Management: Illus ion or Reality? A Case 

of Kerala State in india. The Netherlands: Eburon Academic Pu bli shers. 

Wassie Berhanu . (2000). Project Planning, Implementation and Evaluation. Kenya: 

United Nations Center fo r Reg ional Development, A fr ica Offi ce. 

Westat, FJ ., Fr ieson, H.,Hood,S . and Hughes. (2002) . The 2002 User-Friendly 

Handbookfor Project Evaluation. USA: National Science Fou ndat ion. 

WHO. (20 11) . Guidelines for Drinking-Water Quality. Washington, DC: World Health 

Organizat ion. 

Woo lcock, M. (2009). Towards a Plurality of Methods in Project Evaluation: A 

Contextualized Approach to Understanding Impact Trajectories and Efficacy. 

Manchester: Brooks World Poverty Institute. 

Zar in poush, F. (2006). Project Evaluation Guide for Nanprofit Organization: 

Fundamental Methods and Steps for Conducting Project Evaluation. Toronto, 

Canada: Imag ine Canada. 

Websites 

http ://tycho. knowlton. ohi o-state.edu/pro fil e. htm l accessed on August 09, 201 2. 

82 



APPENDICES 

Appendix 1: F requency of Soil La boratory R esult 

A. I.I. F requency of soil laborato ry result for Intervention Site 

TN{%) OC{%) Ava. P{~~m) PHH,O 
Value Freq Value Freq Value Freq Value Freq Valve Freq 
2.67 6 3. 10 I 0.27 12 12.00 9 4.49 6 
2.70 3.30 0.28 6 12.80 4 4.52 
2.80 4 3.32 4 0.29 7 13.00 4 4.54 4 
2.84 I 3.34 0.3 I 13.60 4.56 I 
2.85 I 3.43 I 0.32 2 14.00 4 5.00 5 
2.86 2 3.44 I 0.33 I 14.20 I 5.16 2 
2.87 I 3.45 2 0.34 3 14.40 3 5.1 7 6 
2.88 3.46 0.35 5 14.80 8 5.24 2 
2.90 1 3.47 0.36 2 15.00 2 5.27 6 
2.92 1 3.50 1 0.37 3 16.00 2 5.32 2 
2.94 1 3.5 1 4 0.38 4 17.00 2 5.34 4 
2.96 2 3.52 1 0.39 8 18.00 2 5.48 2 
2.97 1 3.80 2 28.40 1 5.59 6 
2.98 2 3.84 2 28.60 4 5.68 1 
2.99 2 3.88 2 28 .80 1 6.63 6 
3.00 2 46.4 6 

A. I.2. F requency of so il la boratory result for nonintervcntion sitc 

TN {%) OC{%) Ava. P{~PIl1 ) PH H20 
Value Freq Value Freq Value Freq Value Freq Value Freq 
0. 18 6 1.43 7 8.60 6 26.6 4 4.73 8 
0.20 6 2.20 1 14.00 1 26.8 1 4.75 2 
0.22 12 2.2 1 2 14.80 4 4.77 4 
0.29 6 2.22 15.60 2 4.78 2 
0.36 6 2.65 16.20 6 4.79 2 
0.39 18 2.67 4 16.40 2 4.96 6 

2.69 1 16.60 2 5.20 1 
2.82 2 16.80 1 5.21 1 
2.86 2 19.00 I 5.22 4 
2.99 7 19.40 4 5.23 4 
3.00 2 19.80 I 5.24 2 
3.25 6 21.20 2 5.32 
3.62 2 2 1.60 2 5.36 4 
3.64 2 21.80 6 5.38 1 
3.66 2 22.00 2 5.40 6 
3.71 6 25 .80 6 5.70 6 
4.32 6 26.40 

Source: Laboratory result, 2013 
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Appendix 2: Frequency of Water Laboratory Result 

A.2 .t. Frequency of water laboratory result for intervention site 

PH Cond uctivitY(fls/cm) Tem~erature(oC) Fecal coliforms(no.) 

Result Freq Result Freq Resu lt Freq Result Freq 
7.1 2 25 I 17.9 I 2 I 
7.2 I 27 3 18 3 3 I 
7.3 2 28 2 18.8 2 5 3 
7.4 2 29 5 18 .9 I 10 4 
7.5 I 30 3 19 2 12 I 
7.6 4 30.4 2 19.5 15 I 
7.65 30.8 19.6 I 20 3 
7.7 3 1 19.8 I 25 2 
7.74 31.3 I 19.9 2 30 7 
7.8 4 32 3 20 4 40 
7.84 2 33 3 20.2 I 60 I 
7.85 36 2 2 1 3 100 2 
7.9 21.3 
7.93 22 2 
7.96 23.1 I 
8.2 
8.3 

Po. (PPM) NO, (mg/I) N03- (mg/l) Ammonia Turbidity(NTU) 
(mg/I} 

Result Freq Resu Fre Resul Freq Resu Fre Resul Fre resul Freq. 
It q t It q t q t 

0.4 3 0.3 12 0.4 3 0.4 3 10 I 22 
0.5 1 0.4 6 0.5 

, 
0.5 3 12 1 23 I J 

70.6 9 0.7 3 0.6 3 0.6 3 15 1 24 3 
0.7 4 1.2 6 0.8 12 0.8 12 17 3 25 I 
0.8 6 6 6 18 2 26 3 
0.9 2 19 3 29 1 
1.0 2 19.5 I 

21 4 
Source: Laboratory Resu lt. 201 3 
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A.2.2. Frequency of water laboratory result for nonintervention sites 

P04 (ppm N02-(m /I) N03-(m II) Ammonia(mg/l) PH 
Result Freq Result Freq Result Freq Result Freq Resul Freq 

t 
0.4 

, 
0.4 6 4 3 0.5 6 7.1 I 0 

0.5 I 0.5 6 7 3 0.8 15 7.6 2 
0.55 I 0.6 6 10 6 I 6 7.7 I 
0.6 6 0.9 3 12 3 7.8 2 
0.7 6 1.2 6 13 3 7.9 5 
0.8 5 15 6 8 I 
0.83 I 20 3 8.1 6 
0.9 2 8.2 6 
I I 8.24 I 
1.1 I 8.3 2 
Cond uctivity«~s/c Temperature(o Turbidity(NT Fecal Coliforms(no.) 
m)) ') U) 

Result Freq Result Freq Result Freq Resu lt Freq 
35 I 17.9 I 12 I 0 3 
36 I 18.4 I 15 I 2 I 
39 I 18.8 I 17 I 5 2 
39.5 I 19.5 2 18 I 50 I 
41 1 19.6 1 19 2 56 1 
45 2 19.9 1 21 5 60 I 
47 I 20 .1 2 22 4 63 1 
47.3 I 20.5 1 23 I 69 I 
48 I 21 3 25 5 70 I 
49.2 I 21.1 I 26 I 80 2 
51 I 21.5 I 28 I 85 I 
51.6 I 21.6 I 29 2 90 I 
52 1 22.3 I 30 1 96 1 
53 I 23 I 35 I 99 I 
55 2 23.1 1 100 2 
56 I 23.2 1 110 2 
57.5 2 23.3 I 120 I 
58 I 23.4 I 125 2 
59 I 24.4 2 130 I 
61 I 24.5 2 205 1 
62.8 I 25 1 
3 1.1 I 
72.7 2 
Source: Laboratory Measurement, 2013 
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Appendix 3: Conversion Factors Used to Estimate Tropical Livestock Unit (TLU) 

Livestock types 
Cow and oxen 
Horse/mules 
Donkeys 
Heifers/bulls 
Ca lves 
Sheep/goats 
Chicken 

TLU equivalent 
1.00 
1.10 
0.70 
0.7S 
0.2S 
0.13 

0.013 
Source: Strock e/ al . ( 1991) c ited in Tadele Mamo (20 I I) 

Appindex4: Conversion factor used to estimate the level of scales in the paper 

Scales Score out of 5 
Exce llent 5 
Very good 4 
Good 3 
Moderate 2 
Poor I 
None 0 

Appendix 5: Standard Layouts of Level Fanya Juu and Level Soil Bunds Used in 

this Paper 

Variables 
Length 
Width of the Ditch 
Depth of the Ditch 
Length of Tie rid ge 
Height of Embankment 
Length of Berm 
Top Width of Embankment 
Bottom Width of Embankment 
Vertical interva l 

Level Fanya Juu 
10m 
SOcm 
SOcm 
SOcm 
SOcm 
25cm 
30cm 
1.6m 
1.5m 

Source: Hurni , 1986: Lakew Desta et aI. , 2005 

Level Soil Bunds 
10m 
SOcm 
SOcm 
SOcm 
50cm 
2Scm 
30cm 
1.6m 
I.Sm 

86 



Appendix 6: Questionnaircs for Household Survey 

Dear s ir/ madam 

Addi s Ababa University 
Co ll ege o f Development Studies 

Center for Environm ent and Development 
Department of Water and Development 

The objective of thi s questi onnaire is to collect primary data environmenta l, SOCIO­

economi ca l, instructiona l and techni cal rel ated inform ation that are required to the 

effectiveness of watershed management interventi on in Chena Woreda, Kaffa Zone 

South western Ethi opia . Therefore, you are kindly requested to give your response freely 

and accuratel y to the success of thi s study. Dear respondents, you should be confident 

that the data/information whi ch you give works only for the stud y of partia l fulfillments 

of Masters Degree in water and Development. 

Lastl y, I thank yo u for yo ur cooperation 

Name of data co llector Date ------------------ ---------

A. Gencral information 

Name ___ _____ , sample number/code ___ sex ____ Age ___ _ 

Kebele _________ ., vill age ___ ___ Agroecology ______ _ 

Famil y s ize : Male : _ ____ , Female _____ , Tota l _ ___ ____ _ 

Marital status: a) marri ed b) single c) divorced d) other ______ _ 

Education statu s: a) illiterate b) grade 1- 4 c) 4-8 d) 9-1 2 e) above grade 12 

How long do you res idence in the kebe le? ________________ _ 

Your ma in responsibili ty in famil y ____________ _ ___ ___ _ 

B) Questions related to Environmental issues 

I. Do you have land? a) Yes b) no 

2. If yo u say yes for questi on I, what is the size o f your land in hecta re? ___ _ 
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3. How is the status o f the soi l ferti lity of your land? a) fertil e b) moderate c) poor 

4 . What are the crite ria's you used to rate the status o f yo ur land fertility? 

5. Do you have SWC measures in your land? a) yes b) no 

6. What effect do you see on so il fertility of your land after watershed management 

interventi on? a) it improved the so il fertility b) it decline so il fertility c) no change 

7. Is your land producti vity increas in g or decreasing s ince you have started 

watershed management interventions? a) increas ing b) decreasing c) no change 

8. I f the productivity of your land has been increas ing, what are the mains reasons 

fo r the increment o f land prod uctivi ty? ______ _ _______ _ 

9. If the product ivity o f your land has been decreas ing, what are th e mai n reasons for 

the decline o f you culti vated land producti vity? ____________ _ 

10. What are the main sources of water in your locality? a) river b) spring c) pipe 

water d) Pond water e) other ______ _ 

II . How is the quality of th e water in your locali ty? a) good b) moderate c ) poo r 

12. What are the criteria's yo u used to rate the statu s water qua lity in your locality? 

13. Do you believe that watershed management intervention has e ffect on water 

qua lity in your loca lity? a) yes b) no 

14. If you say yes fo r question 13, what e ffect you see in your loca lity? a) im prov ing 

water qu ality b) declining water qua lity c) no change 

15. Do you get suffici ent water for you and your family needs dail y? a) yes b) no 

16. How long yo ur family member trave l to fetch water (estimate minute)? 

17. Does watershed management interventi on have effect on the improvements of 

water availability in your loca lity? a) yes b) no 

18. If you say yes for quest ion 17, what effects you see on water ava ilabi lity? a) 

improv ing water ava ilability b) declining water ava ilabi lity c) no change 

19. Do you have forest/ tree on your land? a) yes b) no 

20. If you say yes for question 19, estimate the am ount of tree stocks 111 

number ___________________________ _ 
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21. Are you planting trees in your land regularl y in an nu al base? a) yes b) no 

22. Where do you get the tree seedlings a) from my own nursery site b) fro m public 

nursery site c) from both sites 

23. Is there public owned natural forest in your locali ty? a) yes b) no 

24. Do you belief that it belongs to yo u? a) yes b) no 

25. If you say yes for question 24, how _ _____________ _ _ 

26. If you say no for question 24, why ______________ __ _ 

C) Q uestions related to households income 

I. What is your income source? a) agriculture b) merchant c) government 

employment d) other ____________ ________ _ 

2. If you say agr iculture fo r question 27, which agricultural act ivities? a) Crop 

production b) livestock production c) mixed farming 

3. If you used crop production, please fill the following table 

Type of crop produced Size of land used 111 Products (Quintals , 
hectare IOOkg) 

4. Do you plant different crops on your la nd at the same tllne 111 the same plot? a) 

yes b) no 

5. Do you plant crops sequentially on yo ur land? a) yes b) no 

6. Please li st and explain the land management practices you used on your land 

traditionall y _______________________ _ 

7. If you used livestock production, please fi ll the fo llow ing table 

Type of animal Size in number Their feed ing source 
Ox 
Cow 
Sheep 
Goat 
Horse 
Mule 
Donkey 
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8. What is the main source of fodder for your livestock? a) Own pri vate graz in g land 

b) communal grazing land c) crop res idue d) buy in g fo dd er e) other _ _ _ 

9. Does the presence of SLMP help yo u to improve the fo dder sources for your 

li vestock producti on? a) yes b) no 

10. Do you have the opportunity to take loan from government? a) yes b) no 

II. If you say for question 36, did you get loans? a) yes b) no 

12. If you say yes for questi on 37, did SLMP help you in gettin g loan? a) yes b) no 

13. If you say fo r questi on 38, How _______ _ ________ _ 

14. For what purpose did yo u used the loan given to yo u? _________ _ 

15. Currently, do you have loan credit? a) yes b) no 

16. If you say yes for questi on 41 , do you have the capacity to pay it? a) yes b) no 

17. If you say no fo r questi on 42 , what measure the governm ent wi ll take on you? 

18. If you say no for questi on 42, what measures are you dec iding to pay it? 

19. Did your famil y members have job opportunity due to SLMP? a) yes b) no 

20. If you say yes for questi on 45, in whi ch acti vity hel she engaged? a) community 

fac ilitator b) da il y wo rker c) other ________________ _ 

2 1. If you say yes for qu estion 45, for what purpose did hel she used the sa lary? 

D) Questions related to Social issues 

I. Do you be lief that watershed management is vital for yo ur loca lity? a) yes b) no 

2. Do you support th e watershed management project in your loca lity a) yes b) no 

3. Did you take training in watershed management? a) yes b) no 

4. Do you participate in watershed management project in your loca li ty? a) yes b) 

no 

5. If you say yes fo r qu estion 50, in whi ch phases of project you parti cipated? You 

can choose more than one a) problem identification b) implementation c) 

moni toring and eva luation 
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6. How do you evaluate the regu lar ity of you r participat ion? a) very good b) good 

c) moderate d) poor 

7. What makes yo u to participate in watershed management? a) I understood the 

aim s of program and interested to partic ipate b) I am forced by loca l leaders and 

afraid of punishment c) other _ _______ _ _ ___ _ _ 

8. Did women equa ll y participate in watershed management? a) Yes b) no 

9. Did women make decis ion in landuse planning? a) Yes b) no 

10. Did women equally share natural resources? a) Yes b) no 

II . Did women equally get training? a) Yes b) no 

12. How do you eva luate the overa ll part icipation of women in watershed 

management a) exce llent b) very good c) good d) moderate e) poor 

13. Is there migration in your local ity? a)yes b) no 
14. Do you have your fami ly members emigrated? a) yes b) no 

15. Did you rece ive immigrant as your fam il y member? a)yes b) no 

16. What was the main cause of em igration for your loca lity? 

17. Does watershed management created harmony within the commun ity? a) Yes b) 
no 

18. Does the intervention created coordination among the commun ity? a) Yes b) no 

19. Does watershed made resilience between upstream and downstream resource 
users? a) Yes b) no 

E) Questions rela ted to Institutional issues 

I. Do you share natural reso urces with others a) yes b) no 

2. Do you consider the others need/ want in your resource utilizati on? a)yes b) no 

3. Did you get confli ct with other in relat ion to natural resources sharing a)yes b) no 
4. If you say yes for question 3, how did you so lve conflict _ _ _ _ _ __ _ 

5. Is there watershed management committee in your loca lity? a)yes b) no 
6. If you say yes for questi on 5, who elect them _ _ _ _ _ _ _ _____ _ _ 

7. Did the watershed manageme nt committees are interested to work together? a)yes 

b) no 

8. How do you eva luate the commi tment of the watershed management committees 

for betterment of the catchment? a) highl y com mitted b) committed c) moderate 
d) poor e) other _ _____ ________ _ 

9. Did the watershed management project respect the interest of stakeholders? a)yes 
b) no 
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F) Questious related to Techuical issues 

I. Do you have SWC structure on yo ur land im plemented by watershed management 

project? a) yes b) no 

2. If you say yes fo r quest ion I, which is it? a) Level soi l bund b) graded so il bund 
c) level fanya juu d) graded fan ya juu e) water way f) micro bas in g) terraces h) 
other ____ _ 

3. Can you construct the SWC structures by you rse lf? a)yes b) no 

4. If you say no for question I, who constructed it on your land? a) Experts b) 
community faci litator c) community e) da ily worker f) other ______ _ 

5. At which month the SWC structure implemented on your land? _ _ ___ _ 

6. Did yo u take training about SWC measures construction? a)yes b) no 

7. Please fill the foll owing table by usin g field measurement on the phys ical layouts 

on implemented SWC measures . 

Na me of structure Length of berm eM) 

Length of bund (M) Spacing eM) 

Width (M) Bottom width of embankment eM) 

Depth (M) Top width of embankment eM) 

Slope (%) Management 

Length of Tie ridge(M) Maintenance 

Height of embankment (M) Other 

8. What challenges d id you face dUring "nplementatlon of Physical SWC measures? 

9. What chall enges did you face after implementati on of Phys ica l SWC measures? 

10. what measures d id you take to overcome the challenges you faced 

.:. During implementat ion _ _ ___ _ _____ _____ ___ _ 

.:. After implementation ____________ _______ _ 

II. Please give your comment on overall watershed management intervention 
project __________________ ____ __ _ 
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Append ix 8: Checklists for key informa nts interview a nd focused gro up discussion 

I. Evaluate so il fertility and land productivity in your catchment 

2. What effects was observed on so il ferti li ty and land productivity due to watershed 

management? 

3. Evaluate water quality and quantity in your locality. 

4. What effects do you see on water ava il ab ility and quality due to watershed 

management? 

5. Discuss about forest resources and natural resources sharing in your locality 

6. What are the main income sources in your locality? 

7. What are the major land management practices adopted trad it iona ll y by farmers. 

Discuss their advantages and di sadvantages. 

8. How do you see the loan and loan management in your loca lity? 

9. What has the contribution ofSLMP on loan uses in your loca li ty? 

10. How do you see community participation in watershed management? 

II. How do you see migrat ion in your locality? 

12. How do you see the watershed management com mittees? 

13. Discuss about cases confl ict in your loca li ty. Consider cause, effect and ways to 

reso lve confl ict 

Appendix 9: C heck list for Field ObseI"va tion 

.:. So il erosion and land degradation _________ _ 

.:. Distribution of settl ements ------------------------

.:. Crop Patterns ----------------

.:. How do you evaluate li vestock product iv ity and grazing land ___ ____ _ 

.:. Fanners land management activities ________ ________ __ 

.:. Water resources potentia ls ____________________ _ 

.:. Water sources protection systems ________ _ ________ __ 

.:. Forest cover in individuals' land _ ___ _____ _____ ____ _ 

.:. Natural forests in the catchment --------------------------------

.:. SWC measures implemented ___________________ _ 

.:. General eva luation on SWC structures ________________ _ 

.:. Over al l land use system in the catchment ______________ _ 

.:. Land cove red with soil and water conservation structure ---------------

.:. Female 's involvement in dail y farm land management activity? _ _ ____ _ 

.:. What you observe social interaction in the area? ____________ _ 

.:. What do you observe in relation to youth job opportunity? ________ _ 

.:. Put your overa ll comment fie ld observati on condition _ ________ _ 
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