EASTERN NILE REGIONAL TECHNICAL OFFICE (ENTRO)

Integrated Watershed Management (Ethiopia)

Sub-Watershed Project of Fast Track Projects

of Eastern Nile Subsidiary Action Programme

ASSESMENT OF ENVIRONMENT, FORESTRY 
AND AGRO-FORESTRY IN JAMA, GUMERA 
AND RIBB WATERSHEDS
INTERIM REPORT

August 2007

         [image: image1.png]| |
aalcrow



       



               
[image: image2.wmf]
HALCROW GROUP

METAFERIA CONSULTING

LIMITED



ENGINEERS PLC
 
EASTERN NILE TECHNICAL REGIONAL OFFICE

Integrated Watershed Management (Ethiopia)

Sub-watershed Project of Fast Track Projects

of Eastern Nile Subsidiary Action Programme

INTERIM REPORT (Draft)

August 2007

Halcrow Group Limited



Metaferia Consulting Engineers

Burderop Park Swindon Wiltshire SN4 0QD

Addis Ababa, Ethiopia

Tel +44 (0)1793 812479  Fax (0)1793 812089

Tel +251 (0)11 551 4241  Fax (0) 11 551 4466

www.halcrow.com




aym.mce@ethionet.et
Halcrow Group Limited in association with Metaferia Consulting Engineers has prepared this report in accordance with the instructions of their client, Eastern Nile Technical Regional Office, for their sole and specific use.  Any other persons who use any information contained herein do so at their own risk.

CONTENTS
11.  Introduction and Background


11.1  Introduction


11.2. Background


22.  Methodology



22.1 Pre-fieldwork


22.2 Fieldwork


32.3 Post Fieldwork


32.4 Project Objective


32.5 Objective of the Study


33. Synopsis of Environmental Management and Livelihoods Improvement      Enabling Instruments in the ANRS


33.1 The Federal Environmental Policy


43.2 The Amhara Regional Conservation Strategy


64. Current Environmental Management Practices in the ANRS


75. The Jema Watershed


85.1 Climate


85.2 Physiography


95.3 Soils


95.4 Vegetation


105.5 Land Cover / Land


115.6 Forestry and Agro-Forestry


      115.6.1 Natural Forest


      115.6.2  Agro-forestry
………….

      125.6.3  Forest and Agro forestry Management Conditions in Jema Watershed


      135.6.4  Seedling Production at Wereda Level


      145.6.5  Requirements of Nursery Establishment


      155.6.6  Agro – forestry Species and Practices


      165.6.7  Potentials for Forestry and Agro – forestry Development in Jema  Watershed


      165.6.8  The Major Forest and Agro – Forestry Development Constraints in Jema      Watershed


      165.6.9  Solutions Sought by the Wereda Experts in the Jema Waterhed.


175.7  The Role of Fuel Wood Energy Saving Stoves in the Management of the Environment


175.8  Major Environmental Issues


185.9  Current Environmental Management Practices in Jema Watershed


196.   The Gumera Watershed


196.1  Climate


196.2  Physiography


206.3  Soils


206.4  Vegetation


206.5  Land Cover/ Land Use


216.6  Forestry and Agroforestry


       216.6.1  Natural Forest


       226.6.2  Agro forestry


       226.6.3  Natural Forest and Agroforesty Management in Gumera Watershed


       236.6.4  Seedling Production in the Two Weredas


       246.6.5  Requirements of Nurseries Establishment


       246.6.6  Agro Forestry Species and Practices


       246.6.7  Potentials of the Watershed for forestry and Agro Forestry Practices


       256.6.8  Major Forestry and Agro-forestry Development Constraints


       6.6.9  Solutions Sought for Constraints of Forestry and Agroforestry Development
                 by Wereda experts
25

6.7  The roles of Energy Saving Stoves in the Management of Natural Resource/Forestry
        


26

266.8  Major Environmental Problems/Issues


276.9  Current and Past Environmental Management Practices in the Gumera 
   Watershed ……………………………………………………………………….

287.  The Ribb Watershed


287.1  Climate


287.2  Topography


297.3  Soils


297.4  Vegetation


297.5  Land Cover/ Land use


307.6  Forestry and Agro-Forestry


       307.6.1  Natural Forest


           7.6.2  Agro-forestry…………………………………………………………  …………...31
       317.6.3  Natural Forest and Agro forestry Management in Ribb Watershed


       327.6.4  Seeding Production in the Two Weredas


       327.6.5  Requirements of Private and Community Nurseries Establishment


       337.6.6  Agreoforestry Species and Practices


       337.6.7  Potentials of the Watershed for Forestry and Agro Forestry Practices


       347.6.8  Major Constraints of Forestry and Agro forestry Developm


       357.6.9  Solutions Sought for Constraints of Forestry and Agroforestry Developmen


357.7   The Role of Wood Fuel Energy Saving Stoves in the Management of     Environment


357.8   Major Environmental Problems


367.9   Current and Past Environmental Management Practices in the Ribb        Watershed.


378.  Micro-catchments


388.1  Enqulal/Negadras Micro-catchment


       398.1.1  Natural Forest


       398.1.2  Community Forest


       398.1.3  Agroforestry Practices in the Micro-catchment


       408.1.4  Utilization of wood fuel energy saving stoves


408.2  Zefie Micro-catchment


       428.2.1 Natural Forest


      428.2.2  Community Forestry


      428.2.3 Agroforestry


      438.2.4 Utilization of Wood Fuel Energy Saving Stoves


438.3 Baskura Micro-catchment


       458.3.1  Natural Forest:


       458.3.2  Community Forest:


       458.3.3  Agro-forestry


       458.3.4  Fuel Wood Energy Saving Stoves Utilization


468.4  Kantai Micro-catchment


      478.4.1 Natural Forest


      478.4.2 Community Forestry


      478.4.3 Agro-forestry


      488.4.4 Wood Fuel Energy Saving Stoves Utilization.


     488.5  Engule Micro-catchment……………………………… …… …………………. 

      488.5.1 Location and physiography


      498.5.2 Physical Characteristics


      498.5.3 Agro-forestry


      498.5.4 Natural Forest


      508.5.5 Land cover/Land Use


      508.5.6 Environmental Problems in the Micro Watershed


51References



52Annexes



52Annex A:   UTM Coordinates of Micro-catchments in Jema , Gumera and Ribb Watersheds


53Annex B:   Biological and Physical Soil Conservation, and Tree Planting Activities, Inputs, Outputs and Estimated Costs (Farta Wereda/Debretabor)


55Annex C:  Biological and Physical Soil Conservation, and Tree Planting Activities, Inputs, Outputs and Estimated Costs (Libokemkem Wereda/Addis Zemen)


56Annex D: Persons contacted During the Field Survey in June and July 2007


58Annex E: Slope Classes in the Jema, Gumera and Ribb Watersseds


Annex  F: Potential Physical and Biological Interventions for Micro-catchments Livelihoods   
improvement in the Jema, Gumara and Ribb Watersheds as Derived from Environment, Forestry 
and Agro-forestry Assessment…………………………………………………………………………….....59
Annex G.  How Interventions are Identified and Suggested……………………….................................62


Abbreviations

BoARD
Bureau of Agriculture and Rural Development

EPLAUA
Environmental Protection, Land Administration and Use Authority

BoWR
Bureau of Water Resources


OARD
Office of Agriculture and Rural development

EMA

Ethiopian Mapping Authority

KA

Kebele Administration

DAs

Development Agents

Am

Amharic

ARD

Agriculture and Rural Development

PSF

Priority Forest Areas

ANRS
Amhara National Regional State

SWC

Soil and Water Conservation

GTZ

German Development Cooperation

N

North

E

East

mm

Millimeter

m

Meter

GPS

Geo Positioning System

LGP

Length of Growing Period

Ha

Hectare

N & P
Natural and Planted

ORDA
Organization for Rural Development in Amhara Regional State

CARE
Non-Governmental Organization
FINIDA
Finish Development Cooperation
NGOs
Non Governmental Organizations

amsl

Above mean sea level

pd

person day

  1.
Introduction and Background
1.1   Introduction

The Field study on the assessments of Environment, Forestry and Agro-forestry was launched on 17 June 2007 and was conducted until July 2, 2007in the Jema, Gumera and Ribb watersheds of the Abbay River by the National Expert. The assessment was carried out as a partial fulfillment of data and information requirements for preparation of Integrated Watershed Management (Ethiopia) Sub-watershed Project of Fast- Track Projects of Eastern Nile Subsidiary Action Programme.  Prior undertaking, the study at field level, preparatory works have been done at office level as given in the Methodology section below.
1.2. Background
The Jema, Gumera and Ribb watersheds of the Blue Nile River have been selected for formulation and designing of Fast-Truck livelihood improving projects in the eastern Nile watershed in the Lake Tana area, because they represent a variety of environmental and social conditions and threats of land degradation resulted into difficult livelihoods and food security problems.
The old aged traditional farming practices and land using activities coupled with an ever growing population, high number of livestock increasing demands for wood for construction and fuel and continuous expansion of crop land to steep slopes and grazing areas along rivers valley bottoms have caused and are continuing to cause widespread  land degradation and soil erosion. As a result, the quality and quantity of the land resources mainly the soil fertility and the climatic variability are declining from time to time. These have been followed by ever decreasing agricultural productivity and increasing poverty both of which are major constraint on the national economic development.

Apart from physical factors such as steep and rugged terrain, intense and highly erosive rainfall many of the key reasons given to land degradation is both institutional and social in nature. Some of these are:
· Overgrazing

· Deforestation

· Old aged traditional farming systems

· Inadequate soil and water conservation practices, and 
· Inappropriate soil and water conservation practices.

In order to uproot these problems a strategic livelihoods fast-track projects formulation and designing exercise is being undertaken focusing on people centered watershed development techniques. The underpinning aim is to improve livelihoods and food security opportunities for the most vulnerable and in particular for women headed households through the sustained use, protection and conservation of the natural resource base. This is envisaged through assessment and analysis of the social and environmental situation of the watersheds.
2.


Methodology
2.1
Pre-fieldwork
Before beginning the field work, the expert reviewed existing documents to familiarize him with the project’s goal and objectives including major issues of livelihoods in Jema, Gumera, and Ribb catchments. Based on the knowledge he gathered from documents review and consultation with other experts, he was able to design and prepare field data collection formats, checklists,  and semi-structured questionnaires that help assist to draw data and information on environment, forestry and agro-forestry conditions and activities in the three watersheds and  the 5 selected micro-catchments of the watershed.

2.2
Fieldwork

The field assessment preparation was begun on 18 June 2007 by organizing a field work discussion programme with the International and National Sociologists and The National Agronomist. Fieldwork programme to draw data and information for environment, forestry and agro-forestry studies was scheduled as follows.
1. Data and information collection from the BoARD, EPLAUA, and BoWR of the Amhara National Regional State.

2. Data and Information collection from Mecha, Sekella, Dera, Estei, Farta and Libokemkem Wereda OARDs

3. Data Collection from five micro-catchments selected for detail studies i.e.

· Engule Micro-catchment (Lehulum Selam KA, Mecha Wereda) in Jema Micro-catchment
· Zefie Micro-Catchment(Minat KA, Farta Wereda) in Gumera Watershed

· Enqulal/Negadras Micro-catchment(Gelawdiwos KA, Dera Wereda) in Gumera Watershed

· Kantai Micro-catchment(Sahrna-Kisnat KA, Farta Wereda) in Ribb watershed

· Baskura Micro-Catchment (Koley Dengors KA, Farta Wereda) in Ribb watershed. 
· Added to those household data and focus group discussion data and qualitative information was collected from kebeles and the micro-catchments by the sociologist to supplement the study.

During the fieldwork, secondary data were collected with discussion held with relevant experts in the field of Land Use and environment, Soil and water Conservation, and Forestry and Agroforestry at regional and wereda levels. Added to that, transect walks had been carried out to collect data from field assessments and discussions with farmers and DAs at the micro-catchments level. The transect walk in the 5 micro-catchments followed routs from the bottom to the top or from the top to the bottom elevations so as to be able to see current land use practices, land cover patterns, soil erosion features, existing vegetation types, existing soil and water conservation practices `and other development activities being carried out and prevailing potentials and constraints of developments. 
Discussions with farmers was carried out in order to be able to get their views on  their environmental, constraints and potentials, and their future views on watershed development and readiness to practice mitigation measures.

2.3
 Post Fieldwork
After completion of each field activities, the expert organized, compiled and analyzed data and information collected from each bureau, wereda, and micro-catchments. Based on these the technical report was prepared to serve as an input for preparation of Integrated Watershed Management (Ethiopia) Sub-Watershed Project of Fast Track Projects of Eastern Nile Subsidiary Action Programs.
2.4
Project Objective

The main objective of the project is “A detailed Project design in Investment Ready Format for Selected watersheds in the Catchments of Jema, Gumera and Ribb rivers in the Amhara Regional State”

2.5
Objective of the Study

The objective of this study is to provide relevant data and information that will contribute to formulation and designing an Investment Ready Integrated Watershed Management Fast- Track Projects that would enrich the goal “Improved Livelihoods for rural communities in the Watersheds of the Abbay River in Ethiopia.”
3.
Synopsis of Environmental Management and Livelihoods Improvement Enabling Instruments in the ANRS

The Amhara National Regional State, has adopted, developed and issued different Environmental/ Land resources management policies, proclamations, regulations and implementation directives based on the federal policies and laws so as to improve and develop livelihoods in the region in particular and in Ethiopia in general.

These instruments as specified by EPLAUA are:

· Environmental Policy Of Ethiopia;

· The Regional Conservation Strategy of  ANRS;

· The Land Administration Proclamation of ANRS;

· The Land Administration and Use Regulation of ANRS;

· The Federal Environmental Impact Assessment Proclamation

The Forest Proclamation prepared by BoARD but not yet approved and issued.

Added to those, the Federal Population policy also serves as one of the legal instruments of land resources development and livelihoods improvement. This policy supports in reducing pressure on the land in general and forest and other vegetation cover in particular.

3.1


The Federal Environmental Policy.

The environmental sector policy of Ethiopia focuses on “Soil Husbandries and Sustainable Agriculture”.  The policy statements under the sector focus on 19 major areas of development in the region. These focus areas are the following:

· A feeling of assured, uninterrupted and continuing access to the same land and natural resources on the part of the farmers and pastoralists.

· Basing increased agricultural production on sustainability of improving and intensifying existing farming systems

· Promotion of appropriate organic matter and nutrient management to improve soil physical and chemical conditions

· Safeguarding of the integrity of the soil and protection of its physical  and biological properties

· Promotion of effective ground cover maintenance as one of the most important factors in soil erosion control

· Promotion of water conservation techniques in drought-prone and low rainfall areas

· Ensuring the appreciation of existing land husbandry systems, technologies and knowledge and building on them

· Given the heterogeneous environment of the highlands, insuring agricultural research and extension to have stronger focus on farming and land use systems

· Promoting a long term approach to agricultural research programs to develop appropriate farming and land management systems that yield high outputs in the Ethiopian lowlands

· Ensuring planning for agricultural development incorporates in its cost benefit analysis the potential costs of soil degradation (erosion, salinization, water pollution)

· Ensuring inputs shall be as diverse and complementing on the physical , chemical and biological requirements of the soils

· Instituting of the stall feeding of domesticated animals to encourage re-vegetation and reduction of soil erosion

· Developing forestry on the farm, around homesteads, and on eroding hillsides to increase wood production for various purposes

· Shifting from single line plant varieties to plant varieties and animal breeds to multiple lines and breeds

· Using biological and cultural methods as well as resistant or tolerant varieties or breeds as pest and disease management in preference to chemical control

· Safeguarding human and environmental health by producing regulation of agricultural chemicals

· Using precautionary principle when assessing potentially damaging that affect social and economic conditions, natural resources and environment

· Ensuring that new technical recommendations are compatible with existing pastoral and agro-pastoral systems, agro-ecological conditions and the prevailing socio-economic environment; and

· Undertaking full environmental, social and economic impact assessments of all existing irrigation schemes in the rangelands and wherever needed

3.2.
The Amhara Regional Conservation Strategy

The strategy overviews the problems of land degradation and soil erosion, under the main heading “Improved Soil Husbandry for Sustainable Development” strategy meant for the economic development of the region as well as for the country. It draws the following strategy objectives.

· To significantly lower the region’s soil erosion/ degradation hazard by enabling the land user to do effective soil conservation measures/programmes on his own land

· To increase agricultural production through reduced land degradation and increased soil fertility.

The document also draws the following guiding principles of livelihood developments

· Reformation to clarify land tenure rights and promotion of a feeling tenure security

· Basing increased agricultural production on sustainably improving and intensifying existing farming systems

· Appropriate organic matter nutrient  management for improving soils

· Safeguarding of  the integrity of soil and protecting its physical and biological properties

· Maintaining and developing effective ground cover

· Undertaking water conservation measures in drought-prone and low rainfall areas

· Cost replication and accessibility for improvements of land husbandry

· Focusing on the highlands agricultural research to be  farming and land use systems due to heterogeneity of the environment

· Long term agricultural research programs for lowland areas

· Incorporation of potential costs of soil degradation during planning for any agricultural development

· Diversity and compliments of agricultural inputs based on requirements the soils

Following the above guiding principles drawn, the strategy document specifies strategies that would be implemented to improve the natural resource management and in the mean time to increase productivity that would enhance livelihoods in the ANRS. The strategies are developed in order to:

1) Secure Land Ownership

It is envisaged to motivate the land owner to carry out SWC activities on his own land,   in his own time with his own labor.

2) Implement the Rural Land Use Policy

The policy encompasses property right and access right to renewable resources ensuring the proper utilization of the resources according to its potential and sustainability. The policy is also meant to enforce SWC activities, shifting from steep slope cultivation to lowland cultivation and preparation of detail land use plan.

3) Apply population control policy through effective rural family planning Schemes

4)   Ensuring government support services

The strategy enables to expand rural infrastructures, agricultural credit facilities and appropriate development technologies on time to enable to pave the way for food self sufficiency and improved livelihoods.

The remaining documents are laws and implementation directives and guidelines that enforce the land user to take care of his resources and abide him to respect the laws for the sake of his own livelihood improvements and use of the coming generations. Details of the proclamations, regulations and directives can be refereed in the documents if need arises.

4.  Current Environmental Management Practices in the ANRS

Understanding the problem of 80% crop loses at the national level is due to land degradation, the ANRS is regularly undertaking both physical and biological SWC practices. The physical conservation structures being carried out include:

· Construction of stone and soil bunds

· Construction of cut off drains

· Construction of waterways

· Gully stabilization techniques such as construction of check-dams with loose stones, gabions and woods

· Development of traditional soil fertility management practices such as planting  tree and shrub hedges along field boundaries and in crop fields;

·  Construction of widely spaced traditional high stone wall terraces  on lower faces of slopes of crop fields; and

· Development of grass strips on field boundaries

On the other hand the biological conservation practices being currently applied include the practices of forestry on degraded steep slopes and agro-forestry around homesteads, roadsides and crop fields.

According to EPLAUA and BoARD, at Bahir Dar, the farmers/ land users currently do not appropriately apply these measures according to plans and guidance given by wereda experts and DAs because of:

1. Worries on the ownership rights of the land and permanent structures and trees

2. Lack of clear awareness on importance of these measures; and

3. Nonintegrated participation of farmers during plan preparation and identification of problems and prioritization of actions for implementations
In accordance with the Region’s experts, to make conservation measures acceptable and sustainably applicable by the land users; land users should:

· Get consecutive training on awareness development programs and merits and demerits of the conservation measures

· The region should implement the land laws i.e. proclamations, regulations and  directives 

· The land users should be assisted to develop and implement land management bylaws based on the land management laws of the region

· Organize and conduct experience sharing tours for farmers on successful activities within the region and outside of the region in the country. 

As far as the perceptions of land users on existence of the land laws and directives are concerned, they are well aware of them and they have accepted them though the other development instruments like:

· The Environmental Policy Of Ethiopia;

· The regional conservation strategy of the ANRS 

· The environmental impact assessment proclamation of the Federal State and

· The forest proclamation being prepared by BoARD are not yet known to the land users

To make these environmental management enabling instruments effective; consecutive awareness development training must be given to the land users to let them know and understand the policy and legal issues of developments that relate to conservation, development and appropriate uses of land at a sustainable basis. This action will greatly contribute to the land development activities and livelihood improvements.

Added to that, capacity development at all levels i.e. for wereda experts, DAs and land users are also a necessary task. It should be carried out in order to effectively achieve effective environmental protection, proper use, and protection of the land and its resources. The capacity building activities also activate the implementation capacities of policies and laws inline with the rights and obligations of the land users.

In accordance with EPLAUA, important land management interventions necessary other than physical SWC for improvement of livelihoods are:

· Agro-forestry Practices

·  Afforestation of degraded and steep slopes

· Integrated land use activities such as modern bee keeping, fruit trees development, livestock fattening, petty trading, pottery, blacksmithing, weaving, handicrafts, etc that can help improve the environment (soils, vegetation, water, etc.) and provide livelihood options in the region.

· Soil fertility management practices such as application of manure and compost; controlling the causes of erosion such as free grazing, down and up slope plowing, plowing to the very end of river and gully banks; controlling sheet, rill, and gully erosions and managing the livestock based on the carrying capacity of the land.

In order to achieve, effective environmental protection, development and sustainable land use and improved livelihoods, in the ANRS, development efforts need to be monitored and evaluated within a system that integrates the involvement of land users, stakeholders, experts and DAS. A participatory evaluation and monitoring system at a community level help assist to easily recognize mistakes committed during planning and implementation stages of development. It also enables to know the strengths and weakness of the plan that brought positive or negative changes in the livelihoods of the community. The approach thus helps assist to correct errors immediately for better successes in the near future. Consecutive monitoring can be done by a committee consisting of representatives of land users and DAs, while biannual and annual monitoring and evaluations can be done with a committee consisting of wereda experts and respective stakeholders.
5.


The Jema Watershed

The watershed is situated in the Eastern part of Lake Tana between 37.023330 and
37.178330 East longitudes and 11.2191670 and 11.2191670 North latitudes.  The watershed falls in two Weredas of the Amhara National Regional Stage namely Mecha and Sekela.  The Sekela Wereda is located in the South tip while Mecha Wereda is in the Northern portion.  The Mecha Wereda’s 30.83% land area lies in the Jema watershed while only 11.7% of the Sekela Wereda is covering the southern hilly and mountainous areas.  Mecha Wereda occupies 156,027 ha with a population of about 344,853 person while the land area of Sekela Wereda is 79,313 has with a population of 170,973.

Mecha Wereda constituted 41 Kebele administrations of which 2 are urban Kebele administrations while the remaining are rural Kebeles.  Sekela Wereda on the other hand has 28 Keble administrations of which 27 are rural and only one urban. Of the 27 Kebele administrations falling in the Jema watershed are only five, two Kebele administrations i.e Lijambera and Gulei totally fall in the watershed and 75% of the area of Abekeres; 20% of each of the area of Abesken and Abyotchora.

5.1
Climate

The Jema watershed is characterized by moist Weinadega, Dega and Wurch traditional climatic zones patterned from north to south direction respectively.  The Wurch (cold) climatic condition occurs in the southern tips of the watershed i.e. in Sekela Wereda while the Dega climatic zone occurs both in Sekela and Mecha Weredas between Wurch and Weinadega. The Weinadega climatic zone is the major feature of Mecha Wereda and occupies the largest portion of the Jema watershed.  The annual rainfall in the watershed ranges from 1400 to 2500 mm as per the Weredas OARD.  Highest RF occurs in the southern hills and mountains and the medium in the middle part while the lowest in the northern part.  Total annual rainfall occurs in the areas of the watershed that fall in the Mecha Wereda ranges between 1500 and 2000 mm and in Sekela Wereda between 2000 and 2500 mm approximately (the Weredas OARD).

The annual mean temperature in the watershed is in the range of 20 and 7.5°C approximately.  However in the Mecha Wereda it is between 27°C and 11°C as per the Wereda OARD.  In Sekela Wereda on the other hand, it ranges between 18°C and 7.5°C.  Both the rainfall and air temperature in the watershed are conducive for establishment, growth and development of crops, grasses and other vegetation.  The rainfall that occurs from April to October in the watershed creates approximately not less than 180 dependable length of growing period (LGP).

5.2
Physiography

The Jema watershed exhibits different topographic features.  The highest spot is situated in the south where the river arises and the lowest spot in the north where the river joins the Gilgel Abay River.  The variable topographic features in the watershed are created by volcanic activities and rivers dissecting and eroding the plateau landscape from south to north directions.  The major topographic features observed and reported by Mecha and Sekela Wereda offices of OARD are hilly and mountainous, rolling, undulating and flat.  Very steep (>30%) and steep (15-30%) slopes occur in the south and moderately steep (8-15%) in the middle part of the watershed and flat area (0-8%) in the north.

The watershed areas falling in the Sekela Wereda exhibit undulating, rolling and hilly and mountainous landforms where very steep (>30%) and steep (15-30%) slopes occur.  The largest portion of the watershed in Mecha Wereda is flat, undulating and rolling i.e. from north and south direction respectively.

The reported topography in Mecha Wereda includes flat, undulating, valley, rolling, hilly and mountainous while the percentage area coverage in the flat and undulating area is 75%, valley 4%, rolling 13% and hilly and mountainous 8%.

On the other hand, the topography in Sekela Wereda includes mountains and hills, undulating plains and valleys and flat areas where they cover 65%, 25% and 10% of the Wereda respectively.

The highest altitude in the Mecha Wereda is between 2300 and 2400 m amsl while the lowest is 1800 m amsl.  On the other hand, in Sekela Wereda the highest altitude is 3200 and the lowest altitude 2020 m.  However, in the watershed where the Mecha Wereda falls, the highest altitude is 2300 and the lowest 1900 m amsl.  This indicates as the watershed area in Mecha Wereda falls in the moist Weinadega climatic zone.  In Sekela Wereda where the Jema Watershed lies, the highest altitude is 3160 m and the lowest 2400 m amsl indicating the area lies mainly in Wurch (cold) and Dega (cool) climatic zones.
5.3
Soils

Soils in the Jema Watershed are very shallow, shallow, moderate deep and deep.  At places where very shallow and shallow soils appear stones, boulders and rocks are common.  Erosion is very severe at these spots.  Moderately deep and very deep soils occur on foot slopes, undulating and flat areas where silt depositions are common.  Erosion is somehow less compared to the steep and very steep areas in the south.  In Mecha Wereda 97% of the soils are red and brown with shallow depth on slopes and moderately deep-to-deep in valleys, along river banks and flat areas.  Black soils occurring in the waterlogged flat areas are moderately deep-to-deep and cover about 3% of the area.

In Sekela Wereda where the Jema Watershed falls the soils are red and brown.  They are severely degraded and shallow to very shallow in depth.  Generally, soils of the Jema watershed are classified as haplic alisols with smaller extent haplic luvisols in the watershed. Alisols are generally deep friable soils but are not as fertile as luvisols in the lower flat area of the catchment. Smaller areas with more fertile entric nitosols and eutric vertisols also exist in the catchment. Hill crests and side slopes of hills are covered with leptosols having shallow depth.
5.4
Vegetation

The natural vegetation in Jema watershed is heavily degraded due to wanton cutting, overgrazing and opening the land for cropping.  Remnants of the vegetation cover include scattered trees, patches of shrubs and bushes.  Shrubs and bushes with scattered trees occur on hills and mountain slops and along streams.  Grasses also occur with bushes and shrubs, around homesteads, on pasture lands, on field boundaries and along narrow valleys.  Scattered natural trees are common within homesteads, in crop fields and along streams as traditional agro forestry species.   
Remnants of woody natural vegetation in the Mecha Wereda are Croton macrostachys, Cordia abyssinica, Podocarpus falcatus, Juniperus procera, Hagenia abyssinica, Carisa edulis, Cheba (AmAm), Ficus sp., Dokma (Am).  And in Sekela Wereda where the Jema Watershed lies are Erica arboria, Hypericum revolutum, Hagenia abyssinica, Sholla (Am), Croton macrostaschys, Juniperus procera, Arundinaria alpina, Wolkifa (Am), Aluma (Am), Tikurenchet (Am), Dong (Am). Erica arboria and Arundinaria alpina are good indicators of cold climate.
Exotic planted vegetations are also common in the watershed.  Exotic species occurring in the Jema watershed are given in section 6.3 as agroforestry species.

Currently remnants of the natural vegetation in communal lands are protected by forest protection committees of Kebele Administrations.  They are guarded by farmers of the community who are allowed to use dry woods and branches of trees and grasses through cut and carry system as fees for their services.
5.5
Land Cover / Land Use

Currently the land in the Jema Watershed is occupied by homesteads, cultivation, and forest and other cover types.  The forest land constituted shrubs, bushes, trees and planted trees of different species as associates.  
As far as the use of the land is concerned, it is put to production of various crops, settlements, production of trees, collection of woods and production of livestock through free grazing and browsing.  
The largest portion of the land in the watershed is occupied by cultivated fields which at places are surrounded by planted trees of Eucalyptus globules and E. camalduensis.  
Looking at the Wereda level land cover classification, the land in Mecha Wereda is occupied by cultivation, homesteads, forest, grassland and others where the average land holding per household ranges between 0.75 and 1 ha. 
The land cover classification in Sekela Wereda exhibits cultivated land, homesteads, forest, uncultivable land, marshland, and unused land and water body.   According to the Sekela OARD, unused land means small pieces of lands left here and there fallow, while uncultivable land is areas of land occupied by bare, stony and rocky surfaces often with severe soil erosion including gullies and ravines.  On the other hand other land in Mecha Wereda means land occupied by ravines and gullies and severely eroded very steep slope bare surfaces where rocks, stones and gravels are common features.  
The cultivated lands in both Weredas are sub classified into fields of annual and perennials and rain fed and irrigated agriculture.

According to Mecha and Sekela OARD, the land cover and land use classification are the following given in Table 5.1:
Table 5.1    Land cover /land uses in Mecha and Sekela

	Land cover/ Land Use
	Sekela Wereda


	Mecha Wereda

	
	Area (ha)
	% of wereda
	Area (ha)
	% of Wereda

	Cultivated land
	23,683.90
	29.90
	69,661.00
	41.00

	Homestead and infrastructure
	8,195.00
	10.30
	26446.57
	16.95

	Forest (shrub, N. Trees and Planted trees)
	8,583.18
	10.80
	5,180.09
	3.32

	Grassland
	14,169.50
	17.90
	14,713.35
	9.43

	Others
	-
	-
	45,715.91
	29.30

	Marshland
	740.00
	0.90
	-
	-

	Un-utilizable land
	9,756.60
	12.30
	-
	-

	Uncultivated land
	14,015.82
	17.70
	-
	-

	Water Body
	170.00
	0.20
	-
	-

	Total
	79,314.00
	100.00
	156,027.00
	100.00


Source:  OARD in Sekela and Mecha Weredas
Irrigated land in Mecha Wereda occupies 5.84% while perennial crops 0.83% out of the total cultivated land.  Irrigated crops include both annuals and perennials. The rainfed cropland in Mecha Wereda is about 35.16 % of the Wereda.  
In Sekela Wereda the cultivated land occupied by annuals and perennials and the size of each was not specified by the experts.  The cultivated land also included unspecified area of irrigated agriculture.

Crops produced in Mecha and Sekela Wereda includes cereals, pulses, oil crops, vegetables and fruit crops.  In Mecha Wereda Barely, wheat, maize, teff and finger millet, vetch, chickpeas, noug, coffee, avocado, mango, sugarcane, orange, lemon and spices and vegetables are common.

Crops grown in the Mecha Wereda are more or less similar with crops grown in Sekela except that in the cold areas of Sekela Wereda pear, apple and plum are recently introduced temperate fruit crops.  Details of crops production in the two Weredas and their ecological distributions are treated in the Agronomy study report.

5.6
Forestry and Agro-Forestry

The forestland in Jema watershed includes both man made/ planted and natural tree and shrub species occurring in scattered manner.  The natural forests are inclusions of trees, shrubs and trees situated on steep slopes and planted or naturally scattered in crop fields, along streams gullies and in grasslands and along field boundaries.
5.6.1
Natural Forest

Natural forests in the Amhara National Regional State are classified, administered and managed by the region and Wereda ARD bureaus and offices respectively.  The three forest types occurring in the ANRS are:

1. Priority State Forests (PSF)

2. Regular Forest Areas (Managed by Wereda OARD)

3. Community Forests (Managed by the Community)

According to forest administration law, PSFs are owned and administered by the regional state for the purpose of genetic resource conservation and environmental protection.  Regular natural forests are smaller in size than PSF.   Thus they are administered and managed by the Wereda OARD.  Community natural forests are properties of the community thus administered and managed by the community itself.  If the community sells wood from these types of forests, it pays a royalty tax to the regional government.  Though, the amount of the royalty tax was not known by OARD.  
The future plan for PSF and Wereda forests administration and management is to implement participatory forest management where the government and the community form joint committees for natural forest management.
5.6.2
Agro-forestry 

Agro-forestry is known as farm forestry by foresters alternatively.  It constituted scattered trees planted in crop fields or trees planted on farm land, around homesteads, crop field boundaries, in gullies for gully stabilization, multi story trees planted as stand of woodlots and homesteads plantation at different places by private farmers.   The agro forestry packages classified by the Amhara National Regional state (ANRS) BoARD are the following:
1. Homesteads Agro forestry

2. Multistory Farming which includes trees and fruit crops

3. Trees occurring on farm land (both natural and man made)

4. Alley cropping (Hedgerow and Intercropping)

5. Boundary tree planting

6. Road side plantation

7. Trees planted on grazing land

8. Live fences

9. Wind or shelterbelts; and
10. Trees planted on gullies for gully stabilization 
5.6.3 Forest and Agro forestry Management Conditions in Jema Watershed

The watershed is characterized by forests of Mecha and Sekela Wereda falling in the watershed.  Forests in the watershed constituted natural and man made plantation, which include natural shrubs, bushes and trees.  The land covered by such mixture of man made and natural forests in Mecha Wereda count for 3.32% of the Wereda area and in Jema watershed only 45.3 ha which is 0.02% of the Wereda.  The man made forests include homesteads, farm boundary, roadside and trees in farmlands.  
Natural forests in the Jema watershed are owned by the community and agro-forestry mainly owned by individual farmers.  Both natural and manmade forests in the Jema watershed are being totally managed and used by the community and individuals.  The community forests committee elected by farmer’s guard man made and natural forests in the Weredas in general and in the watershed in particular.  Currently there are no unprotected forests in the Weredas and in the watershed.  
The community forest committees protect all communal forest.  Guards appointed from among the communities take care of the community forests.  The guards for their services are allowed to collect dried woods and branches and cut and carry grasses for their personal use.  
None of the forests in the watershed has management plans.  However, they are closed from any interventions and protected from cutting live trees and other forms of vegetation except grasses in the Sekela Wereda.  When it comes to Mecha Wereda forests are treated by enrichment planting, enclosure, protection from live cutting except dry wood and branch collection and grazing and browsing are allowed.
Natural woody species occurring in Weina-dega, Dega and Wurch areas are Croton macrostachys, Cordia abyssinica, Podocarpus falcatus, Ficus Spp., Hagenia abyssinica, Juniperus Procera, Wolkifa (Am) Am Arundnaria Alpina (bamboo), Dong (Am), Tikurenchet(Am), Erica arboria ,and Aluma  (Am).  On the other hand, Eucalyptus globulus, Acacia decurens, Cupressus lustanica, Tree lucern, Ecualyptus camaludensis, Neem trees, Grevillia robusta and Sesbania sesban are exotic and planted.  Both the indigenous and exotic species are in use for firewood, local house construction and aNeemal/livestock feed.  Species occurring in community forests of man made and natural are protected from cutting for any purpose by anyone. 
Exotic and natural species planted for aNeemal feed include Tree lucern, Enkoko (Am), Klaba (Am), Koba (Am), Grawa (Am), Bamboo (Am), Kef (Am), Sesbania sesban, Chibaha (Am), Ficus Spp. and Carisa edulis. Exotic species are preferred by farmers for the reason that they are multipurpose, fast growing and adaptive to the environment.  The most preferred species by the farmers and development actors are Eucalyptus globulus, Acacia decurens, Tree lucern, Cupressus lustanica, E. camalduensis, Grevillia robusta, Sesbania sesban and Neem tree.  
Currently, the Department of Forestry and Agroforestry Development and Protection of OARD at Bahir Dar and OARDs are responsible for establishment and managements of forests.  Forestry, agro-forestry and SWC experts at Wereda level work together/ closely to increase forest cover in different kebeles and reduce threats of erosion on steep and very steep slopes and rehabilitate severely eroded areas. However the impact is very little, due to lack of attention by farmers to keep aNeemals at the carrying capacity of the land and stopping free grazing.
5.6.4 Seedling Production at Wereda Level

In Mecha and Sekela Weredas where the Jema watershed is situated, there are various sizes of nurseries established and managed by the Wereda OARD, the Biomass Project, the Communities, Schools, Individual Farmers and a Project like Bir Koga irrigation project with objectives to improving soil erosion, environmental degradation and reducing the shortage of woods and in the mean time improving the livelihoods of the communities.  

Table 5.2   Nurseries established in Different Weredas and their capacities

	 Organization
	Number of Nurseries
	Capacities/seedlings/year

	
	Mecha
	Sekela
	Mecha
	Sekela

	Government
	2
	3
	-
	1,800,094

	Biomass Project
	9
	1
	-
	187,544

	Bir-Koga Irrigation Project
	11
	-
	-
	-

	Private
	7890
	2000
	600
	7300

	Community
	-
	46
	-
	2000


Source:  Wereda OARD

Private nurseries are common in the watershed though some of them do not produce seedlings regularly/permanently (Table 5.2).  For instance, there are 807 private nurseries in the Kebeles of Sekela Wereda falling in the watershed i.e. out of 2000 in the wereda. Currently the production capacities of the government nurseries and their budgets are being reduced thinking that private nurseries fill the gap.  
Some of the community and the biomass nurseries that are given in Table 5.2 above fall in the Jema watershed.

Seedlings for tree planting in different Kebeles of Mecha and Sekela Weredas are distributed to farmers and communal planting sites of OARD, private nurseries/ individual seedling producers and projects.  

Government, projects and community nurseries distribute seedlings freely to which they need to plant trees.  Individual nurseries produce seedling for sale and personal consumptions.  Thus farmers get seedlings from all producers and purchase from markets.

Individual farmers plant tree seedlings mainly on lands allocated for communal plantations and on own land around homesteads, on crop field boundaries, on road sides, scattered on farmlands, on SWC structures, along and in gullies and small streams.  Trees planted by farmers except on sites selected for communal planting are managed and used by individual farmers.  

Farmers collect tree seeds from mother trees of the surrounding area, to raise seedlings on private nurseries while the remaining purchases seedlings from the markets. 

Trees seedlings are mainly transplanted by farmers to generate income from sales of woods, conserve and protect the soil, improve the fertility and workability of farmlands, avail wood for local construction and fire/ fuel.

According to OARD in Mecha Wereda most of the farmers own individual/ private nurseries and only 20% of the households participate in the establishment of community forestry and operation of community nurseries while in Sekela Wereda where portion of the watershed is located in the watershed, only 3.9% of the households own private nurseries and 1.3% of the households participate in the management of community forestry.  In the whole same Wereda however 7.8% of the households own private nurseries and 0.46% participate in the management of community nurseries and plantations.  
The survival rate of seedling transplanting in Mecha and Sekela Weredas are in the ranges between 75 and 80 and 79 and 85 percents respectively.  According to the Wereda experts the survival rate is encouraging however the trees after surviving start to die due to free grazing, shortage of moisture and poor management.  Though, the recommended tree planting distances between seedlings is 1m x 1 m, farmers, plant within a distance of 50 cm x 50 cm to compensate death rates after transplanting.

5.6.5 Requirements of Nursery Establishment 

Nurseries are important inputs for establishment of forest and farm forests.  They require land with deep and good soils at near sites of perennial water sources such as springs, rivers, lakes ponds or wells.  According to Mecha and Sekela OARD experts, private, government and community nurseries establishment and logical exclusion of activities, the following materials and costs are essential as presented in Table 5.3.
Table 5.3   Requirements of nurseries and costs    
	       No.  
	Item
	Government and Community level No. size or Killo
	Private level No. size or Killo
	Cost/ Unit in (Birr)

	1
	Land
	50mx50m
	10x24m
	5000/ha

	2
	Guard House Store and Office
	1
	-
	12,000

	3
	Rope
	A
	1
	40

	4
	Fence
	250 m
	68
	120/m

	5
	Wheel barrow
	7
	1
	300

	6
	Big Hammer
	3
	-
	200

	7
	Meter
	1
	1
	250 or 70

	8
	Watering Can
	15
	3
	25

	9
	Labour
	20
	-
	20 birr/day for 15 days

	10
	Spade
	30
	2
	23

	11
	Stationery
	-
	-
	1000

	12
	Rake
	15
	2
	20

	13
	Office furniture
	-
	-
	2000

	14
	Hoe
	10
	2
	25

	15
	Seeds
	20 kg
	2 kg
	600

	16
	Polythene tube
	13 qt
	10 kg
	2500/qt

	17
	Crates
	60
	2
	50

	18
	Scissors
	2
	1
	50

	19
	Thatching grass
	-
	-
	350

	20
	Sieve
	2
	-
	100

	21
	Small Hammer
	2
	-
	50

	22
	Saw
	5
	2
	50

	23
	Gejera / maset
	10
	2
	30

	24
	Sickle
	10
	2
	10


Source:  Mecha and Sekela Weredas OARD.
5.6.6 Agro – forestry Species and Practices 

Agro-forestry species adapted in the Jema watersheds in particular and Mecha and Sekela Weredas in general are Acacia decurens, Cordia africana, Albiza gumifera, Tikurenchet (Am), Eucalyptus globules, E. Camaludensis, Tree lucern, Sesbania sesban, Grevillia robusta, 
Croton macrostachys, Acacia abyssinica, Acacia nylotica/cheba (Am) and Arundinaria alpina (Bamboo) as life forms of trees and shrubs. 
Agroforestry species being introduced as fruit crops in the moist weinadega agro-climate are guava, coffee, and lemon, orange, avocado, mango and banana, while in the Dega and wurch areas of Sekla Wereda are apple, pears and plum.  Planting materials of the Dega and Wurch climate fruit trees are very expensive i.e about 45 birr per each cutting or seedling.  However, they are well adapted and a kilo of these fruit may fetch more than 20 to 25 birr in the future.

Except the remaining, Cordia africana, Croton macrostachys, Tikurenchet, Sesa and Acacia, are indigenous species which were traditionally used as agro-forestry species in the watershed and in Mecha and Sekela Weredas as multistory and scattered stands.Am
5.6.7 Potentials for Forestry and Agro – forestry Development in Jema Watershed
The Jema watershed climate, soils and availability of labor for establishment of reforestation and agro forestry trees and fruits is tremendous. From the topographic point of view, some flat areas, valley sides and valley bottoms are conducive for production of cereals, pulses, oil corps and spices.  The remaining major portion of the watershed is more suitable for planting widely/ appropriately spaced indigenous and exotic tree species and fruit crops. 
 Grasses that will cover the left over surface areas of planted trees can be utilized for sheep and cattle rearing. Thus integrating tree planting, livestock rearing, and fruit crops production at steep slopes and production of grain at flatter areas enables the watershed to make better livelihood and favorable environment.  
Large area tree plantation that would be executed with physical soil and water conservation measures will invite different wood industries like chip wood, saw mill and furniture’s that would attract large labor force and income for the community.

5.6.8 The Major Forest and Agro – Forestry Development Constraints in Jema Watershed

The Jema watershed is characterized by rugged, steep and very steep landscapes.  Plowing such a land without proper soil and water physical and biological conservation measures resulted into sever soils erosion and declining soil fertility that greatly threatened the lives of the community, plants and animals.  
Currently, major constraints of forestry and agro forestry development in the watershed in particular and Jema and Sekela Weredas in general as stated by farmers and development experts at Wereda and Kebele Administration are:

· Land shortage for planting trees
· Lack of interest by farmers to fully participate in planting trees
· Lack of interest to participate on communal planting and management of communal plantations
· Farmers preference for individual planting and ownership

· Unavailability of indigenous tree and shrub seeds

· In accessibility of the watershed

· Lack of choices for varieties of fast growing  multipurpose tree species

· Seed shortage and expensive prices of seeds

· Shortage of budget for seedling raising

5.6.9 Solutions Sought by the Wereda Experts in the Jema Waterhed. 

· Improvement of accessibility within the watershed

· Improving the supply of indigenous and exotic tree and fruit trees seeds.

· Improving the environmental awareness of the community through training and experience sharing

· Improving the conditions and production capacity of existing nurseries
· Encouraging, improving and supporting community and private nurseries

· Supporting and facilitating free supply of seeds and planting materials.

· Implementing a land use policy that specifies different land types for different land uses.

· Implementing the forest policy and enforcing the laws.

· Resettling the people farming on degraded and very steep slope lands.

5.7
The Role of Fuel Wood Energy Saving Stoves in the Management of the Environment

The Weredas OARD distributes wood fuel energy saving stoves to the households with the objectives that the stoves help reduce pressure on the remaining forests and planted trees, save the time spent on cooking, and to improve the health of the community by reducing the amount of smoke.  Currently, OARD assists the community by training selected farmers and potters how to produce Improved Traditional Stoves, Lackech Fuel Wood Saving Stoves, and Mirt Midija Stoves.  
Lakech and Improved Traditional stoves are produced from local materials (mud and straw) while Mirt Midija is produced from sand and cement.  Training of trainers was conducted both by OARD and GTZ.  However, now GTZ is not in action because the project has phased out.  
Currently, Lakech and Mirt Midija are produced by trained potters and sold for 15 birr and 80 birr respectively.  Improved traditional stoves are produced by households who are willing to use them after receiving short training by rural energy experts and trained farmers.  
Though, the number of users of these stoves are limited for different reasons, they have contributed in reducing  the consumption amount of firewood; improving the stand of forests and man made plantations; keeping the households’ safety and health and saving cooking time for other production activities.

5.8
Major Environmental Issues

In Mecha and Sekela Weredas where the Jema watershed is situated environmental issues are more or less similar as observed and reported by the two wereda’s experts of environment, soils, forestry and agroforestry and land use.  These problems are:-

· Low production due to poor soils and old age farming practices

· Overgrazing due to shortage of grazing lands

· Free grazing resulting into soil and vegetation degradations.

· Poor accessibility within the watershed and the two Weredas
· Deforestation 

· Severe soil erosion 

· Poor livestock health

· Irregularity of rainy seasons

· One season rain fed cultivation/ Meher resulted from mono-modal rainfall properties
· Hail storm during cropping seasons and

· Land slide along rivers and gully banks
According to the Wereda experts the problems could be ameliorated by undertaking the following measures with full participation of the farmers in the watershed.  Farmers could fully participate in hampering these environmental problems if awareness development campaign is exercised before implementing solutions and answering the questions of them through genuine discussions and agreed decisions. These measures according to them are:
· Undertaking intensive soil and water conservation practices based on farmers agreed technical requirements.
· Afforestation and reforestation of degraded areas as per agreed approaches of the community
· Undertaking extensive and intensive agro forestry activities.
· Introducing and testing appropriate fruit trees plantation materials and demonstrating to farmers

· Resettling farmers who own poor and degraded land on their own wills.
· Constructing all weather accesses roads within the watershed and Weredas and connecting them with markets and towns.
· Assisting farmers to shift their economic activities from grain crops production to tree planting; perennial crops growing and livestock rearing, fattening and bee keeping.
· Implementing land use and forest polices as per agreements to be made during awareness development training and workshops.
· Undertaking area closure on degraded steep slopes as per agreed PLUP.
· Reducing the livestock number and introducing small number of high vigor livestock species.
· Strengthening the rural credit facilities.

5.9
Current Environmental Management Practices in Jema Watershed

At present and as of 3 decades ago with support from the government, multilateral and bilateral organizations a massive physical and biological soil and water conservation, afforestation and reforestation and farm forest development programmes and projects were being undertaken.  These programmes and projects included, physical and biological soil and water conservation measures on farm lands; tree planting/ afforestation and reforestation on degraded lands; steep slopes and hill sides area closure and rehabilitating degraded lands, construction of waterways and cut off drains and check dams and improvements of traditional irrigation systems.  
Moreover activities like development of off farm business promotions and development of off farm activities had been in place.  However, farmers were not able to keep them and maintain them as they were done, because their traditional and technical demands and needs were not incorporated during planning and designing the programmes and projects.  On the other hand, environmental degradation threats were considered very low by the farmers due to non-participatory designs and plans.  In order to improve impacts of these measures, farmers need to participate in identification of problems, finding solutions and preparation of plans.  According to experts, intensive farmers training and free supply of woods, stoves, nails, sacks, gabion for individual farmers is necessary and essential.  

Though environmental management polices and laws exist, they were not clearly known by experts, DAs and farmers.  In order to use and implement them, implementation guidelines have to be in place and training should be provided to experts, DAs and farmers at different levels. Not to do these, experts of EPLAUA at Werda level are busy on issuance of land use right certificates currently.

In order to be more effective in SWC and environmental management activities, capacity building is also necessary through experience sharing visit and provision of short term training to Wereda experts, DAs and model farmers and long term training to experts working in the area of environmental management.  After awareness development creating the following measures should be carried out on the individual land holdings by farmers.
· Closings identified degraded lands for natural rehabilitation and cut and carry uses.
· Undertaking soil and water conservation practices as agreed with community and individual farmers.
· Expanding bamboo planting in Dega areas and training farmers on bamboo furniture and household materials making, and
· Implementing participatory monitoring and evaluation activities every 6 month with natural resource management committees to be established at Kebele level.
· Provision of incentives in the form of nursery tools, farm tools and soil and water conservation tools for farmers who perfectly achieved plans.
6.
The Gumera Watershed

Gumera watershed is located in Dera, Estei and Farta Weredas between 11.5715030 and

11.9474190 North latitudes and 37.4922110 and 38.1610370 East longitudes. The watershed flows from east to west direction in Lake Tana arising from Guna Mountains.  It constituted 18 rural Keble Administration of the Dera Wereda, 7 KA Administrations of Estei Wereda and some Kebeles of Farta Wereda.  The upper watershed under study occupies about 98,336 ha.  Of the middle, upper and lower parts of the total watershed area, 79,539 ha falls in Dera Wereda, 29,745 has in Estei Wereda and the remaining in Farta Wereda.

Dera Wereda constituted 29 Kebele Administrations with a population of 255,726 and 42,124 households and covers an area of 159,078 ha.  Estei Wereda on the other hand has 36 KAs with an area of 142,787 ha and a population of 235,154 and 46,679 households.  The watershed is mainly settled and used for crop production and livestock rearing.

6.1
Climate

The whole Gumera watershed is characterized by Wurch, Dega, Weinadega and Kolla climatic zones.  The Kolla climatic zone occurs in the lower part of Estei Wereda.  The East Estei Wereda of which only 7 KAs are falling in the watershed constituted 29.65% Dega, 5% Wurch, 52.8% Weinadega and 12.6% Kolla agroclimatic zones.  The portion of the watershed falling in this Wereda and which is under study however is characterized by 25% Dega, 70% Weinadega and 5% Wurch climatic zones of the Wereda.

Added to that the Dera Wereda is characterized by 76.9% Weinadega and 23.1% Dega climatic zones and portion of the watershed falling in this Wereda are also characterized by similar climatic properties of the Wereda except area coverage.
The mean annual rainfall in the Dera Wereda ranges from 800 – 1600 mm and the air temperature from 13°C to 33°C while in east Estei Wereda from 1308 mm to 2000 mm and 8.5 to 25°C respectively.  But the watershed falling in this Weredas receives mean annual rainfall between 800 and 2000 mm and mean annual temperature between 8.5°c to 25°c.  Thus, one can conclude that the rainfall in the watershed is conducive for agriculture because it leads to dependable growing period not less than 150 days.

6.2
Physiography
The physiography of the Gumera watershed is derived from the physiographic conditions of Dera, East Estei and Farta Weredas.  The Dera Wereda constituted 20% mountains and hills, 27% rolling, 18% valley and 35% flat areas.  Though the percentage coverage of different landforms did not exist in the Wereda OARD, similar types of land forms occur in the East Estei and Farta Weredas too.  These landforms also occur in the Gumera watershed.  Most of these landforms in the watershed are exposed to cultivation of crops, grazing livestock and tree growing.  The altitude in East Estei Wereda rises from 1100 m – 3900 m amsl and in the portion of the watershed falling in this Weredas from 2314 to 3700 m amsl.  Thus, the Gumera watershed under study is falling between 1900 m and 3700 elevation amsl.  The wide ranges of altitude in the watershed influence different land management and land use systems.

 6.3
Soils
Different colors of soils with different depth classes occur in the Dera, East Estei and Farta Weredas, which characterize the soils of the watershed falling in each Wereda.  In general soils in the three Weredas have similar colors i.e. red, brown and black.  Their depths are very shallow, shallow, moderately deep, deep and very deep.  Very shallow and shallow soils with tremendous amount of stones and boulders occur on top slopes of water divides, hills, steep riversides and rolling areas.  Moderately deep, deep and very deep red and brown soils occur on undulating side slopes and foot slopes.  Deep and very deep black soils mainly occur on gently slopping valley floors and plain areas where silt depositions occur during rainy seasons.  Very shallow and shallow yellowish red soils with stones and boulders dominate in the Weredas and the watershed mainly on topsides of water divides, hills and mountains.

6.4
Vegetation

In the Gumera watershed there are different indigenous species of vegetation that indicate the watershed was once covered with forests of these species and others too.  Currently in Dera and Estei Weredas Cordia abyssinica, Croton macrostachys, Ficus spp, Arboj (Am), Acacia abyssinica, Albizia gummifera, Lol(Am), Birbira (Am), Olea African, Juniperus procera, Podocarpus falcatus, Erica arborea, Dokma (Am), Acacia albida, Inbus (Am), Carisa edulis, Rosa abyssinica, Shilet (Am) and Shinshua (Am), are common woody species found in the crop fields, grazing areas and remnants of forests.  Planted trees occurring in East Estei and Dera Wereda include Eucalptus globulus, E. camalduensis, Acacia decurens, Sesbania sesban, Acacia saligna, A. aquistifolia, Neem tree, Grevillia robusta and Populus which are exotic and imported for the purpose of their multipurpose uses.  
Exotic woody species are planted within remnants of natural forests, on degraded lands, around homesteads, on crop field boundaries and on banks of gullies and in gullies to protect soils and provide woods and fodder.  Fruit trees like lemon, orange, papaya, banana, avocado and peach are also commonly grown in Estei Wereda.
Natural and planted forest tree species in Dera Wereda occupy about 7350 ha which is about 4.6% of the Wereda according to the wereda experts. But this data does not correspond with the data given in Table 6.1. This is due to lack of support for proper land cover survey and inventory at wereda level at different periods
6.5
Land Cover/ Land Use
The land in the Gumera watershed is occupied by different land cover types exhibiting various economic uses.  The land cover types occurring in the watershed are represented by land cover types found in Dera and East Estei Weredas except the area in ha.  The land cover types reported by OARD in Dera Wereda are 10 while by East Estei Wereda only 6 as shown in Table 6.1 below.

Table   6.1   Land cover /land uses of Dera and East Estei Weredas 
	Land cover/ Land Use
	Dera Wereda
	East Estei

	
	Area (ha)
	% of the Wereda
	Area (ha)
	% of Wereda

	Cultivated land
	73,559
	54.46
	52,074
	36.47

	Homesteads 
	3,456
	2.56
	16,686
	11.68

	Forest (Gov. + Community)
	1,751
	1.29
	-
	-

	Grassland
	10,152
	7.52
	23,187
	16.24

	Town and Infrastructures
	2,000
	1.48
	-
	-

	Rivers
	8,750
	6.48
	-
	-

	Road
	144
	0.11
	-
	-

	Market
	2,400
	1.77
	-
	-

	Church
	1,233
	0.91
	-
	-

	Lake
	31,628
	23.42
	-
	-

	Natural Forest
	
	-
	1,494
	1.05

	Planted Forest
	
	-
	3,739
	2.62

	Un-utilizable land
	
	-
	45,607
	31.94

	Total
	135, 073
	100.00
	142,787
	100.00


                                                                                   Source:  OARD (Dera & Estei)

In east Estei Wereda, the area of planted forest is more than the area of natural forest indicating tree planting in the Wereda has become a common practice.  The cultivated land in east Estei Wereda constituted 52, 013.44 ha and perennial crops 60.50 ha of land.  
Cultivated crops in Dera Wereda are teff, finger millet, maize, barely, wheat, rice, chickpeas, vetch, noug, linseed and pepper while in east Estei the major crops are maize, wheat, barley, teff and except rice like in Dera Wereda.  Thus the climate in the watershed permits varieties of crops to be cultivated.  

6.6
Forestry and Agroforestry

Forests occurring in Gummera watershed include remnants of natural forests, and forests planted communally and individually. Communal forests are found on hills, hillsides, and degraded steep side slopes of water divides in Dera and East Estei Wereda where the watershed is located.  Portions of the Dera and East Estei weredas that form the Gumera watershed constituted a considerable area of natural and farm forests found at different sites. Natural forests also are situated on steep slopes of water divides.
 
6.6.1
Natural Forest
The natural forest falling in the Gumera watershed includes some of the natural forests falling in the East Estei and Dera weredas. Natural forests of the Dera Wereda occurring in the watershed are Mukura, Yewanzaye, Gelawdiwos and Yegelda which cover about 756.75ha and the East Estei Wereda Natural Forest 549.52 ha. These forests are classified as regular and community forests. They are owned by the government and the community and protected by the OARD and the community. 
Regular Forests in East Estei occupy only 63.82 ha and tended by guards of OARD appointed for this purpose. According to the law, if the government sells any wood or grasses from regular forests the community shares a certain amount of money from the total income and vice versa. 
In east Estei wereda there is a total of 3,877ha natural forest land and in Dera wereda only 756.75ha which are falling in the Gumera watershed. The kebeles of Dera in which the natural forests situated are Gelawdiwos, Geregera, Metslei and Zara. These forests in the future could serve as sources of indigenous seeds of biodiversity. They are developed by closing and protecting the area and undertaking enrichment planting.

6.6.2
Agro forestry

Planted trees in the watershed include community forests planted on hills, mountains, and steep water divide sides and trees planted by individual farmers, around homesteads, on field boundaries, valley sides, along streams and gully banks and in crop fields. The community forests are owned by the community, guarded by guards appointed by the community on the basis of use of dried woods and grasses as wedge. Grasses are allowed to be cut and carry by the guard. 
Land for community plantations were allocated by KAs while land for individual planting is allocated by individual farmers from their own holdings. The community forest occurring in the watershed occupies 541.75 ha of East Estei and 6 sites community forests of Dera Wereda. Plantations forest in East Estei wereda covers about 1128.92 ha which also includes private plantations. Owners of these types of forests are the community and individual farmers. Users of these planted trees are also the community and individual farmers. These pieces of community forests and individually planted trees do not have management plans similarly as that of the natural forests.
6.6.3
Natural Forest and Agroforesty Management in Gumera Watershed 
Natural forests identified as government and community forests in Dera and East Estei Weredas are under the ownership of the Weredas OARD and the community organizations known as KAs. The government in East Estei Wereda owns only 63.82 ha of the 3,877 ha natural forest as reported by the wereda OARD. 
Community forests in both Weredas include community natural forests and planted community forests. The government controls the regular forests and the community, both planted and natural forests under their ownership. The government protects regular forest by guards appointed for this purpose. The community on the other hand, protects forests under its hand by selecting farmers among themselves to take care of the community forests by collecting dry wood and grasses for their private uses. 
Both the government and community forests are closed and protected from cutting except dry wood and dry branch collection. Dry wood collected from government owned forests will be sold and the income will go to the government treasury after deducting the share of the community. Enrichment planting is exercised only in natural forests situated in Dera Wereda; there are no unprotected forests in both weredas since the government is sensitive to environmental issues. 
The community’s livestock graze and browse freely only in Welgedei forest which is situated in East Estei wereda. Species common in these forests are Podocarpus falcatus, Olea africana, Ahot (Am), lol (Am), Hagenia abyssinica, Sessa (Am), Carisa edulis, Rosa abyssinica and Erica arborea.

The agro-forestry trees planted around homesteads on crop fields, along gulliess and stream banks, on crop field boundaries and road sides are owned by individual farmers. They are also protected and used by individual farmers. 
Trees planted by individual households are Cupresus lustanica, Eucalyptus globules, E.camaludensis, Acacia decurens, Grevilia robusta, Sesbania sesban, Tree lucern, etc.  Species most liked by farmers are Eucalyptus globules, E. camaludensis , Grevillia robusta, Acacia  decurens, Acacia abyssinica, Cordia abyssinica, Croton macrostachys and Imbus, These trees are multipurpose and relatively fast growing especially Eucalyptus species. Eucalyptus appears commonly in the watershed and more frequently than other spp. 
In Dera and East Estei weredas the government is more responsible for establishment of forests and trees planting. GTZ is also involved in forest development of these weredas. 
Farmers mainly plant trees to generate income, to produce wood for construction and firewood; to conserve, protect and improve the fertility and workability of their soils and improve feed for their livestock 

6.6.4
Seedling Production in the Two Weredas 

Tree and shrub seedlings are mainly produced by nurseries of the OARD, the community and individual farmers. Schools also produce seedling with support from environmental protection, land administration and use experts at wereda level. In the watershed there are nurseries of different types with different capacities of seedling production every year. Table 6.2 below gives the types and capacities of the nurseries existing in the watershed.

Table 6.2 Existing nurseries in the watershed and their capacities of seeding production per annum
	Type of nursery
	No  in the watershed
	Capacities of each per annun

	
	Dera
	East Estei
	Dera
	East Estei

	Government
	3
	1
	1,000,000
	600,000—700,000

	Community
	13
	No data
	100,000
	No data

	Private
	982
	No data 
	547
	No data 


Source: OARD
The government, community and Individual nurseries in Dera and East Estei weredas in general and in the watershed in particular produce seedlings and distribute to tree planters. 
The government nurseries supply seedlings freely to individual farmers and to community planting sites. Similarly seedlings produced by the community nurseries are supplied to community plantation sites. 
In the case of individual nurseries they produce seedlings for private planting and sale. All the households in East Estei and 56 household in Dera wereda get seedlings from community nurseries. On the other hand, in East Estei Wereda 30% of the farmers and in Derea wereda 2.33% of the farmers own nurseries. 
Survival rate of seedlings transplanting in Dera and East Estei wereda is 85-90%. Survival after transplanting in both weredas is encouraging according to the wereda experts but seedlings start to die due to free grazing and poor management i.e. watering, application of manure, and cultivation during the dry period after transplanting and surviving.
6.6.5
Requirements of Nurseries Establishment
According to the Dera and East Estei wereda experts, requirements of inputs for establishment of government, community and private nurseries are different and similar in type and different in quantity. Standard private nurseries require an approximate land area of about 240m2 or a nursery that can accommodates from 540 to 24,000 seedlings. Its requirements are land, water source, hoe, spade, rake, wheel barrow, watering can, meter, seeds, wood and grass. 
Establishing a standard nursery that can be managed by a community should at least accommodate from 250,000 to 300,000 seedlings and a government nursery should be at least 2.5 ha in size. Thus, such types of nurseries require, fence; a house for office, store and guards; plastic pots, sieve, big and small hammers, saw, water-level, scissors, balance, sickle, watering can, labor in addition to the requirements of the private nurseries and seeds are very important inputs for development of forests and agro-forestry in the watershed. Costs and number of inputs required are given in Table 5.3. 
6.6.6
Agro Forestry Species and Practices

Planting trees, fruit trees, and fodder crops around homesteads, in homesteads, on crop field boundaries in crop fields, along SWC structures gullies and river streams are farm forestry activities and /or agro forestry practices. These activities had been old age practices mirrored by trees like Acacia spp., Croton macrostachys, Cordia abyssinica, Albizia gummifera and bamboo trees left in homestead gardens and crop fields i.e. as shade trees and soil fertility improving leguminous species that build bacteria to producing nitrogen.
Farmers on their own land leave or plant indigenous trees mentioned above in crop fields and around homesteads as agroforesty trees.

Currently, and in the last 3 decades governments have introduced and promoted different species of trees and shrubs to serve as sources of feed, food, firewood and to improve the soil conditions and availability of moisture and nutrients in the soil. 
Following, that farmers in the watershed plant Acacia abyssinica, Cordia abyssinica, Croton macrostachys, tree lucern, Acacia saligna, Acacia decurens Eucalypltus globules, E. camaludensis, Grevillia rebusta, Grawa etc. as farm forestry species. 
In the system, farmers mix indigenous agroforestry species with exotic species since they don’t want to loose the environmental qualities of indigenous species. Tree lucern has been observed mainly around homesteads as life fence with other species. All the species (indigenous and exotic) are important for farmers because they are sources of wood, income, soil and water conservation materials and environmental management.

6.6.7
Potentials of the Watershed for forestry and Agro Forestry Practices  

The watershed receives a good amount of rainfall every year that makes the area suitable for varieties of trees and tree crops planting on slopes greater than 30% and below where grain crops can be cultivated. Moreover, the air temperature and shallow and deep soils are conducive for planting varieties of tree crops and trees in the watershed and in weredas where the watershed is located. Fruit trees that can be adapted to the different climatic zones of the wereda are guava, avocado, coffee, lemon, oranges, banana, etc with supplementary irrigation. Currently, in the Dera wereda there are 349 ha of land devoted to fruit trees which can be expanded to homesteads and the surrounding areas of homesteads. 
Forestation and reforestation of severely degraded areas and steep and very steep slopes over 30% slopes could be an appropriate land use and environmental management system. Trees can be planted with appropriate distances that can allow grasses and herbs to grow under for livestock rearing in the watershed. 
Environmentally friendly integrated development of livestock, fruit trees and different species of indigenous and exotic plants would improve and even increase the productivity of the land in the watershed and the Dera and Estei weredas as well.
6.6.8
Major Forestry and Agro-forestry Development Constraints
According to the OARD experts of SWC, Forestry and agroforestry, land use and environment major constraints for forestry and agroforestry development in East Estei and Dera weredas in general and the Gumera watershed in particular are :
· Land shortage for planting trees at a household level;

· Free livestock grazing;

· Poor tree seedlings management  after transplanting;

· Tree cutting before maturity

· Shortage of watering cans for watering transplanted trees and tree crops after the rainy period; and 

· low awareness about  the environment

Households are eager to plant trees on individual holdings rather than on communal lands because they feel that communal properties require communal decisions for use and management. Communal decisions are late and do not address individual interests as required. On the other hand, communal management of resources does not progressively protect resources as needed.
The other bottleneck to forestry and agroforestry development is free grazing which devastates forests and forest trees planted far from homesteads during dry periods. Number of seedlings planted overrides the number of trees grown after survival due to overgrazing and mismanagement. Mismanagement of trees after planting include not watering transplanted tree seedlings for at least 6 months duration after the rainy period and cutting trees before maturity.

6.6.9
Solutions Sought for Constraints of Forestry and Agroforestry Development by Wereda experts

The wereda experts of Dera and East Estie from their experiences point of view suggested the following mitigation measures to overcome constraints of forestry and agroforestry development in the Gumera watershed.

· Provision of training and awareness development sessions for model farmers 

· Introduction and promotion of different species  of fast growing tree species

· Introduction and promotion of improved stoves

· Establishing joint tree and agroforestry management system that will involve farmers and the wereda experts and DAs
· Developing water points for watering transplanted seedlings for at least 6 months after rainy season or time of transplanting
· Ban free grazing

· Provide different tree and fruit tree seeds to farmers freely

· Provide different seedling management tools for farmers freely 

· Organize experience sharing tours for farmers

The above mitigation measures would enable farmers to have wide opportunities for improving livelihoods by having different sources of income and wood for different uses. As income from sales of woods increases the farmers will focus on tree planting and livestock rearing.
6.6 The roles of Energy Saving Stoves in the Management of Natural Resource/Forestry  

Offices of Agriculture and Rural development currently supply energy saving stoves to farmers through previously trained farmers and potters. The aim is to disseminate the skill of energy saving stoves production to the farmers quickly and enable them use these stoves:

· To decrease pressure on natural and planted trees

· To save the unnecessarily spent time on cooking
· To create healthy family by avoiding smoke

· To reduce heat that has been lost and caused suffers on cooks.
Stoves that had been distributed to some farmers through trained stove producers are:


· Closed Improved Traditional stoves(made by users after being trained) 

· Mirt stove; and

· Fettenech stove

Closed Traditional Improved stove costs the farmer 30 birr / stove, Mirt stove 70 birr and Fetench 15 birr. 
Improved traditional stoves are made from local materials such as mud, dung and straw, while Mirt stove is made from cement and sand. Fetenech is made from brick for cooking sauces. The farmer if being trained can be able to make closed improved traditional stove that cooks sauces and bakes Injera at the same time without incurring extra time and energy. Since there is no follow-up by the OARD; trained farmers do not train the rest of the farmers regularly. According to the farmers in the watershed they are well aware of the uses of these energy saving stoves but access to them is very limited due to poor extension service. According to the experts energy saving stoves is essential to farmers to meet the above advantages.

6.7 Major Environmental Problems/Issues

Major environmental problems as mentioned by experts of the Dera and East Estei weredas are:
· Free and over grazing

· Deforestation

· Lack of Implementation guideline for the land use policy 

· No laws are enforced to stop farmers from destroying and mismanaging land and trees

· Lack of flood controlling measures; and
· Severe soil erosion 

Free grazing and overgrazing are considered and recognized as major environmental degrading activities in the highlands of the weredas. Free grazing in crop fields after crop harvest tramples the soil and breaks the bunds constructed for soil and water conservation.  As soon as the rain begins the trampled soil will be carried down slopes through loose bunds.  Deforestation on the other hand results in overgrazed steep slopes.  Deforested areas and overgrazed lands are susceptible to erosion during rains.  
Soils on steep overgrazed and deforested lands are threatened by sheet and rill erosion. Free grazing, deforestation and overgrazing are the results of none enacted laws that do not ban these activities not to be undertaken above certain limits of slopes.  According to the Wereda experts the land use and forest policies are not yet being in place due to lack of implementation guidelines.  As a result the environment in the watershed is degrading very fast resulting into bare, stony and rocky surfaces.  

These problems could be mitigated by applying the following interventions according to the experts of Dera and Estei Weredas.

· By banning free grazing and applying stall-feeding.

· Implementing the land use and forest policies

· Taking appropriate legal measures on those who destroy land and vegetation.

· Developing and implementing alternative income generating activities other than cropping and free grazing.

· Developing the environmental awareness of the land users.

· Shifting from crop cultivation to integrated livestock, forest and tree crops production above 30% slopes.

· Strengthening the physical and biological soil and water conservation practices.

· Developing and implementing flood control measures

6.8 Current and Past Environmental Management Practices in the Gumera Watershed

The current and past environmental management practices in the watershed are:

· Gully stabilization through check dams and gabion constructions and planting tufted root vegetation and trees.
· Soil and stone bunding and fanyajuu construction in crop fields.

· Planting trees, shrubs and grasses along physical conservation structures

· Reforestation

· Tree planting in crop fields, around homesteads, on field boundaries and road sides. 
· Constructing artificial waterway and cut off drains

· Undertaking hill side terraces, and

· Constructing moisture-harvesting structures such as micro basins and contour trenches in dry areas.

However, these environmental management structures were not fully applied and maintained by farmers thinking that physical structures occupy significant portions of crop and pasture lands.  On the other hand biological measures were also destroyed by livestock as a result of free grazing.  

In order to make these measures effective stop communal construction of physical structure and shift the responsibility to individual farms.  Added to that enforce individuals to care for their land and vegetation by applying physical and biological measures and maintaining and managing them properly.  Farmers have to be educated to ban free grazing and integrate physical and biological measures on their holdings of land.  To enable the implementation of these environmental management practices, existing instruments are the land use & forestry polices and regulation though they lack implementation guidelines.  These policies and laws are not clearly delivered to the farmers to be able to know that they enforce them to carry out appropriate land management activities.  Implementing the land use and forest policies and the respective regulations and the environmental laws and policy enhance and improve the environment and upgrade the livelihood of the communities.  In addition to that resettling people from severely degraded steep slope areas and closing the areas for regeneration of soils and vegetation would be other important environmental management interventions.  Prior to these educating model farmers, selecting model Kebeles for testing actins and classifying the land as per its capacity of production, preparing participatory land use plan and awareness development could be seen as capacity building activities in the management of the environment.  

Environmental management activities could be monitored and evaluated by a community consisting of elected farmers, Wereda experts, Wereda administers and DAS twice every year.  These would increase impetus of development and livelihood improvements as participation creates strength and vigor. 

7.



The Ribb Watershed

The watershed is geographically located between 11.7009680 and 12.2009200 North latitudes and between 37.5354020 and 38.2406500 East longitudes in Farta and Libokemkem Weredas of the Amhara National Regional State (ANRS).  It flows from south east to west direction to the Lake Tana arising from southern slopes of the Guna Mountain chain.  The watershed constituted 18 rural KAS of Farta Wereda and 10 rural KAs of the Libokemkem Wereda.  It also includes 3 KAs of the Debre Tabor Town/urban and 3 urban KAS of Addis Zemen and one KA of Ambomeda town.  The watershed under study covers 94,540 ha in the highland rugged hills and mountains to the east, north and west of Debre-Tabor town excluding the western plain areas of Lake Tana area.

7.1
Climate
 The climate of the watershed is described by the climates of Farta and Libokemkem WerDAs. 78% of the Libokemkem wereda is moist Weinadega while 22% is moist Dega.  The climate in Farta Wereda is 56% moist Weinadega, 44% moist Dega and a little portion of it falls in the Wurch climate. The watershed falling in Libokemkem Wereda is moist Weinadega, moist Dega and Wurch while in Libokemkem Wereda it is in the moist Weinadega and Dega agro climatic zones.

The mean annual rainfall in Farta Wereda ranges between 900 and 1100 mm and in the Libokemkem Wereda between 900 and 1200 mm.  The mean annual temperature of Farta and Libokemkem Weredas are in the ranges of 9 – 25°C and 18 to 25°C respectively.  Thus, the watershed receives mean annual rainfall of 900 to 1200 mm and its annual air temperature is between 9 – 25°C.  

The rainfall in the two Weredas and in the areas falling in the watershed is a mono-modal type that occurs from mid May to the first week of October for about 5 month duration.  Hail storm in August and flood during heavy rains i.e. in July and August and severe soil erosion during the rainy season are major climatic problems that affect crops development.  The rainfall in the watershed provides a length of dependable growing period not less than 150 days.

7.2
Topography

The topographic features prevailing in Farta Wereda are flat, valley, undulating to rolling and hilly and mountainous and in Libokemkem Wereda flat, valley, rolling, hilly and mountains and an area covered with water/waterbody.

In Farta Wereda the coverage of each landform type was not reported while in Libokemkem Wereda the valley area covers only one percent, flat areas 42%, hills and mountains 21%, rolling 30% and water body 6% of the Wereda.  Thus, the watershed exhibits similar types of topographic features that occur in Farta and Libokemkem Weredas except the water body.  Altitude in Farta Wereda ranges from 1920 m to 4135m amsl and in Libokemkem 1800 – 2500m amsl.  Hence the watershed’s elevation is in the range of 1800 to 4135m amsl. Altitudinal differences in the watershed influence different climatic conditions those in turn influence the occurrence of different associations of crops and natural vegetation.  

7.3
Soils

Soils occurring in Farta and Libokemkem Weredas are recognized by colors according to the Wereda experts in OARD.  These soils are red, brown and black in both Weredas and there is also gray soil in Libokemkem Wereda.  Though the percentage coverage of different soils colors in Farta Wereda are not inventoried, in Libokemkem Wereda red soil covers 22%, brown 60%, Black 15% and Grey 3% of the Wereda. 
 According to the experts, red soils are very shallow, shallow, stony and rocky occurring on very steep and steep slopes and at places they are moderately deep-to-deep occurring on rolling to undulating slopes.  Brown soils are deep and occur on undulating to flat areas, while black soils are deep to very deep occurring on flat to undulating areas.  Soils on steep slopes are severely eroded.  
All over the watershed area soil erosions in crop fields and in grazing areas are chronic problems especially at the beginning of the rainy period when the crop fields are bare and grazing lands are bare, trampled and overgrazed.  Erosion features observed in crop and grazing areas are sheet, rill and gully.  During the rainy season gullies extend to steep slopes and hills develop to gullies.  

7.4
Vegetation 

The vegetation in Libokemkem and Farta Weredas where the major portion of the Ribb watershed falls constituted indigenous and exotic species.  The indigenous species are Erica Arborea, Hypericum revloutem, Cordia abyssinica, Croton macrostachys, Woulkifa (Am), Juniperus procera, Acacia abyssinica, Hagenia abyssinica, Podocarpus falcatus, Olea africana, Imbus (Am), Lol (Am), Comberetum sp. and exotic species are Eucalyptus globules, Eucalyptus camalduensis, Acacia saligna, Tree lucern, Sesbania sesban, Acacia decurens, Cupresus lustanica, Poplus, Shinous molle, etc.  The indigenous species are mainly natural while the exotic species are planted in different places.  Other indigenous species of shrub and bush life forms include Carisa edulis, Dodonia viscosa, Ecuclea shemperi, Atat (Am) and Kechemo (Am).  
Tree crops planted in the two Weredas in general and in the watershed in particular include coffee, mango, avocado, oranges, lemon, banana, apple, plum, peach, papaya, Chata edulis and Gesho/hop.  Sugarcane can be considered as perennial crop occurring in the watershed.  Varieties of natural and planted vegetation including crops occurring in the watershed and the Weredas visited indicate that the climate in the watershed is conducive for growing different species of useful vegetation for different purpose.  Planted species are common as woodlots, around homesteads, on field boundaries and in crop fields. 

7.5
Land Cover/ Land use 

The land both in Farta and Libokembkem Weredas where the major portion of the watershed lies is covered by different cover types that provide different economic uses.  The cultivated land in Libokemkem Wereda constituted areas used for perennial and anual corps.  Major areas of the cultivated land are under rain fed crops and a small portion under traditional irrigation.  Though the areas of each land cover type was not found from OARD in Addis Zemen they are classified as cultivated land, grassland, natural forest, planted forest, homestead, and infrastructure and water body.  Natural forests in the watershed are Abebaye, Fachi, and Taragedam.

The Farta Wereda land cover and land use classifications are:

· Cultivated land 
=    55,485 ha

· Grazing land
=   11,511 ha

· Forest (N & P) that constitutes bush and shrub  =  12,304 ha
Of the total area of forestland, natural forest occupies 2,517 ha and planted forest 9,787 ha.   This indicates, as tree plantation is a major activity and that grows from time to time in the Wereda.

7.6
Forestry and Agro-Forestry 

In the Libokembkem and Farta Weredas where the major portion of the Ribb Watershed is situated, there are natural and planted forests of small sizes here and there.  Natural and planted forests in the watershed are owned by the government and the community.  There are also trees and small area natural forests owned by individual farmers.  Of the total 6931 ha natural and planted forest areas in the watershed that lies in Farta Wereda, 2517 ha is natural forest and 4414 has planted forest.  Similarly in the portion of the watershed that falls in Libokemkem Wereda natural forest under the community covers 776 ha and under government 972.31 ha. 
7.6.1 Natural Forest

Natural forests in Libokemkem and Farta Wereda are situated at different spots of steep and very steep sides of hills, mountains and other water divides.  In Libokemkem and Farta Weredas the government and the community own natural forests.  Guards protect these forests.  Guards of the government natural forest are paid by the Wereda OARD while guards of the community by the community it self.  
Natural forests falling in the Kebels of Libokemkem Wereda that are situated in the Ribb watershed are:
· Abebaye forest that is 133.31 ha

· Fachi forest that is 362.50 ha

· Amba Terara forest that is 250.25 ha

· Amba Got forest that is 26.25 ha

These forests cover a total land area of 972 .31 ha.  The government protects and manages regular forests.  The Taragedame natural forest in Libokeimkem Wereda only has a management plan that specifies the use, development and protection measures while the others do not.  The community protects and shares the resources of the community forests and manages them properly while the wereda government is responsible for regular forests.

In Farta Wereda, there is 2517 ha natural forest owned and managed both by the government and the community.  Alemsaga forest which is in the Wereda is 819 ha.  It is developed by enrichment planting, closure and protecting it from cutting trees for any purpose.  Dry woods collected and sold from regular forests fetch 10% income to the community. Common tree species occurring in the government and community natural forests are Olea africa, Juniperus procera, Cordia abyssinca, Croton macrostachys, Acacia abyssinica, Comberetun sp., Kachma (Am), Digita (Am), Kitkita (Am), Carisa edulis, Comberetum sp. Misrich (Am), Checho (Am).  The community forests mainly constituted shrubs rather than trees of the same species.

7.6.2 Agro-forestry

Agroforestry trees in Libokemkem and Farta Weredas include trees planted in homesteads, around homesteads, and as woodlots close to homesteads, on degraded areas, on field boundaries and roadsides by individual farmers.

Eucalyptus camaludesis, Eucalyptus globulus, Casuarina sp, Grevillia robusta, Pinus patula, Cupressus lustanica, Acacia decurens are the major agro forestry spp planted in the two Weredas.  These species were selected because they are multipurpose, fast growing, have high survival rate and well adapted to the climate. Tree species like Eucalyptus globulus, Cordia abyssinica and Cupressus lustanica are the most preferred spices by farmers.  
Tree seedlings for planting trees are raised by OARD, the community and individual farmers.  GTZ is also supporting and producing tree seedlings.

7.6.3  Natural Forest and Agro forestry Management in Ribb Watershed

As has been briefly discussed in the previous sections, natural and planted forests and agro forestry trees and shrubs are owned, administered and managed by the government, the community and individual farmers. Major Natural forests are properties of both the government and the communities. The government owns, administers and manages regular forests while the community is responsible for some of the natural forests and communal plantation forests. Individual farmers own and protect trees planted on individual farms and around homesteads.

The major uses of forest products also go to the respective owners. There are no unprotected forests in the two Weredas.  However, Natural forests of the community are not well managed and developed. They contain mainly shrub and bush species in them. Trees compared to the government /regular forests are very little in the association due to illegal cutting.

The major management practices of government/regular forests are closing the forest from any interaction, enrichment planting, protecting the associations from cutting and guarding.  Dry woods are collected and sold from government forests and the money goes to the government treasury after paying 10% share to the community. 
The community on the other hand, closes natural forests and guards them, but illegal grazing and browsing are practiced within them. Thus, this activity decreases the development of small trees to the level of big trees and slows regeneration. 
Guards of natural community forests are allowed to collect dry woods and branches as wages for their labor. Planted community forests however are well maintained and guarded carefully by guards of the community because KAs are strong in taking measures. 
Individual farm forests and trees including tree crops are managed and tended by individual farmers. Establishment of such type of planted trees in the form of woodlots or trees around homesteads, on field boundaries, in crop fields and along gullies, streams, and roadsides is the responsibility of the individual farmer.

The major responsibility for establishment and development of reaforestation areas are given to the Wereda OARD. Moreover, ORDA and GTZ in Libokemkem and Farta Weredas provide support to farmers to plant trees on degraded land and on their land holdings.

Land for community planting is secured by the KAs while for individual planting by farmers themselves. 
Farmers prefer to have individual forests than communally owned natural and planted forests because they feel individual management are more effective than communal management.

7.6.4 Seeding Production in the Two Weredas
In the Ribb watershed there are nurseries owned and managed by the government, the community and individual farmers. Types and numbers of nurseries available in different Weredas falling in the Ribb watershed are shown in Table 7.1 below. 

Table 7.1:   Types, number of nurseries and their capacity of seedling production in Ribb watershed

	Type
	Farta
	Libokemkem

	
	No.
	Capacity/type
	No.
	Capacity

	Government
	3
	1,000,000
	5
	No data

	Community
	18
	50,000
	22
	No data

	Household
	34
	10,000
	7,000
	No data


                                                                                                         Source:  OARD

As shown in Table 7.1 more farmers participate in raising seedlings in Libokemkm Wereda than in Farta Wereda indicating that trees are important in the economy of Libokemkem.  Tree seedlings for the community and private tree and fruit trees plantations is supplied by government, GTZ, ORDA and community nurseries to those who plant trees. 
Individual farmers who established nurseries raise seedlings for themselves and sale surplus in markets.  Farmers are planting trees to: generate income; conserve and protect the soil and improve the fertility and workability of soils.  Moreover, tree planting avails feed for the livestock. 
Tree planting in Farta and Libokemkem Weredas are undertaken on steep degraded hills, mountains and water divides, around homesteads on crop field boundaries, in crop fields along SWC structures, along gullies and small streams.  Tree seedlings in both Weredas are either freely distributed by the community, government and GTZ or sold in markets by individual farms.  
The survival rate of tree seedlings in the watershed are 72% in Farta and 68 to 72% in Libokemkem Weredas.  According to the OARD Experts, the survival rate is not discouraging but after the rainy seasons in September and October the rate decreases due to free grazing, poor seedling management and inappropriate planting distances that cause competition for moisture and food.  
In the Ribb watershed of Farta and Libokemkem Weredas individual farmers and the community have nurseries.  In Farta Wereda 50% of the farmers own private nurseries and all of them own community nurseries while in Libokemkem Wereda only 20% of the individual farmers and 7% of the community own private and community nurseries respectively.

7.6.5 Requirements of Private and Community Nurseries Establishment

Requirements of nurseries establishment in Farta and Libokemkem wereda at different levels are different. Table 7.2 provides materials required and quantities of materials per each type of nurseries. According to the experts in Farta wereda private nurseries can be established on 300 to 900 m2 land; community nurseries on 1250m2 land and government nurseries on 0.25 to 0.75 ha of land. On the other hand experts in Libokemkem wereda proposed 1m x 1m land for private nursery and 1250m2 for community nursery to produce 500 and 200,000 seedlings per annum respectively. 

Table 7.2: Inputs required for establishment of private and community nurseries

	Inputs
	No for private nursery
	Number for community nursery

	Spade
	1 unit
	6unit

	Hoe
	1  unit
	6unit

	Polythene tubes
	1kg
	50kg

	Watering can
	1unit
	6unit

	Wreck
	1unit
	6unit

	Meter
	1unit
	2 one by one/ small

	Rope
	1Roll
	6 Roll

	Seeds
	1kg
	10 kg

	Wheel barrow
	1unit
	3 units

	Pesticide
	----
	-----

	Fertilizer
	----
	-----


 Source:  OARD in Farta and Libokemkem Weredas
7.6.6 Agreoforestry Species and Practices 

Tress and shrubs planted on farm lands as agroforesty species in Libokemkem and Farta weredas are Eucalyptus globules, Eucalypts camaludenisis, Acacia saligna, Tree lucern, Sesbania sesban, Cordia africana, Acacia decurens, Juniperus procera, Croton macrostachys, Olea africana, Acacia abyssinica, papaya, orange, mango, avocado and guava. Some of these species are indigenous and some of them exotic. The agroforesty species also include fruit trees mainly planted in and around homesteads. Seedlings of these species are raised in government nurseries, private and community nurseries and distributed for transplanting to those who are in need to plant them every year. 
Agro forestry species are mainly planted in home gardens around homesteads, on field boundaries and along physical conservation structures in both weredas. Since agrogoresty species are transplanted by farmers especially in close by areas of homesteads receive better care and management by individual farmers. 
Tree crops are largely planted in home gardens to better manage them and protect them from livestock. Some farmers also plant tree crops close by springs and rivers to regularly supply them with water. Care is taken to them by fencing the area they are planted. 

7.6.7 Potentials of the Watershed for Forestry and Agro Forestry Practices

The climate in the watershed is conducive for varieties of trees and agro forestry species. Forest trees can be established in any place in the watershed however, to be practical in using the land appropriately and wisely forests could be established on steep slopes above 30% so as to save soils being degraded in that part due to overgrazing and cultivating steep slopes. 
Distances of tree planting on such landscape should also permit growth and development of grasses in order to integrate livestock rearing with forestry production after establishment and cut and carry during establishment. 
Slopes below 30% could be used for cereals, pusses, oil crops, vegetables, fodder and tree crops planting by integrating the farming system with physical and biological conservation practices such as stone and soil bundling, construction of Fanya Juu, artificial water ways, cut off drains, gully stabilization with check-dams and gabions. Boundaries of field crops should also be planted with grass strips of at least 2m distance from cultivated fields especially along small streams, gullies and river streams. 
The preference of farmers in the watershed is to establish forests and agro forestry species on individual lands because they believe individuals can take better care than community members.
Sustainability of such forestry and agro forestry system practices can be achieved by banning free grazing and steep slope cultivation of cereals, pulses and oil crops.

7.6.8 Major Constraints of Forestry and Agro forestry Development

The watershed lies in different climatic zones. However the constraints for development of forest and agro-forestry development are similar in all the climatic zones, because climatic conditions were not major factors of constraints. The constraints of forestry and agroforestry development as recognized and identified by the experts of the OARD in Farta and Libokemkem Weredas are the following:
· Lack of participatory land use plan that takes the needs of the community into consideration

· Free grazing

· Lack of awareness on issues of land degradation 

· Shortage and unavailability of land for individual forestry and agroforestry development 

· Deforestation

· Poor system of land resources management

· Inability to enforce laws towards inappropriate management of land and forest.

· Lack of interest to plant and protect indigenous tree species because indigenous species seeds take long duration to raise seedlings and grow to get benefit out of them. 
The issue mainly rotates around unavailability of appropriate land use policy that limits slope class based land use systems, lack of participatory land use plan, free grazing and deforestation. It is clear to every one that clearing steep slopes from their original covers and allowing the livestock to graze freely every where on steep slopes lead to severe soil erosion, drying out of springs and lack of wood for constructions and firewood. 
Added to that, the environment becomes less attractive and pleasant to lead better livelihoods. In order to redirect such a situation and bring better livelihoods, it is essential that KAs develop and have a participatory land use plan that decides on appropriation of different land uses as per the capacities and limitations of that particular land unit. Solving this problem will in turn reduce the constraints of forest and agro forestry development in the Ribb watershed.  
The other constraint that focuses on unavailability and shortage of land for planting forest trees and agroforestry species is a chronic problem that hampers development and improvements of livelihoods. In order to overcome the problem those who need to plant trees and develop forest should get easy access to degraded areas and should be encouraged to plant trees that would positively match with different crops.

 .
7.6.9 Solutions Sought for Constraints of Forestry and Agroforestry Development
According to the two wereda experts implementing the following measures will avoid the constraints mentioned above and improve livelihoods in the watershed. 

· Implement the exiting land use and land administration proclamations and regulations

· Ban free grazing 

· Distribute seeds and nursery management for farmers freely

· Organize experience sharing visits to farmers and DAs
· Implement appropriate forestry and agro forestry development regulations 

· Organize and undertake awareness development workshops

Implementing the above mitigation measures can solve the problems and speed up forestry and agro forestry development. This in turn will improve livelihoods in the watershed and reduce lack of confidence on the ownership rights of perennial crops and permanent physical soil and water conservation structures.
7.7
The Role of Wood Fuel Energy Saving Stoves in the Management of Environment

OARD encourages and supports the supply of wood fuel energy saving stoves to households in the Ribb watershed. The purpose is to:

· Reduce and save wood required for cooking

· Reduce pressure on existing forest

· Implement  sanitation measures within households
· Improve the health and safety conditions of households
· Reduce cooking time and save time for other activities
To achieve the objectives, OARD trained farmers selected from each KA on the techniques of producing fuel wood energy saving stoves. Trained farmers in turn train the remaining farmers to make wood fuel energy saving stoves themselves.  
Stoves being produced by OARD trained farmers and being sold to farmers are Mirt and Lakech stoves. Lakech costs 8 birr per unit and Mirt stove 45 birr. Other farmers who will be trained by trained trainers to produce improved traditional stoves by themselves since the modification is very simple. In Fartra and Libokemkem weredas wood fuel energy saving stoves production and distribution is not only supported by OARD but also by CARE, GTZ, and FINIDA.  Currently, the advantages of wood fuel energy saving stoves are well known by all farmers though the users are limited due to lack of follow-up and ignorance by trained farmers.   

7.8    Major Environmental Problems 

Environmental problems prevailing in Farta and Libokemkem weredas where the Ribb watershed is largely situated according to OARD experts are:-

· Land degradation/deforestation

· Severe soil erosion

· Shortage of land

· Widening of river-beds due to sand mining in Liblemkem wereda

· Population pressure

· Declining  soil fertility

· Poor resource management activities 

·  Free grazing

In depth analysis of the problems sited by OARD experts indicates that the problems have causal and effect relationships. Population pressure, free grazing and poor resource management interventions are major causes for other problems except widening of river beds due to unplanned exploitation of sand from the river beds that caused land slides from the banks of the rivers. 
Action to implement the population policy by teaching farmers, leads to reduction of shortage of land degradation, deforestation, severe soil erosion and declining fertility of the soils.
On the other hand, banning free grazing by educating farmers about the advantages of reducing the livestock population and keeping limited number of livestock that can be fed at home would also solve the problems of erosion, land degradation and declining fertility of soils. The problems mentioned above being cause and effect to each other have greatly reduced the production capacities of the land and its carrying capacity in the two weredas.
According to the two wereda experts of OARD the problems could be tackled by implementing the following measures

· Implementing the land use and forest policies and regulations 

· Developing environmental awareness

· Reforesting degraded lands

· Shifting from crop production to other job opportunities

· Conducting participatory integrated soil and water conservation activities

As suggested above, creation of other job opportunities decreases pressure on the land. However, the most important measures to tackle the problems would be integrating the interventions during participatory land use planning and implementation of polices and regulations. 
Added to that, the basic ideas of policies and regulations could be discussed and incorporated into the plan during participatory land use plan preparations. The advantage of participatory land use planning formulation is, solutions are sought against prevailing problems as recognized and identified by the planning team where the land user is the major player of the role. The plan also considers how shifting from one type of land use to another could be beneficial and risky to the land users and sustainability of improved livelihoods. 

7.9     Current and Past Environmental Management Practices in the Ribb Watershed. 

During discussions held with experts of OARD in Liblkemkem and Farta weredas, the major environmental management activities carried out in the two weredas are:
· Intensive physical and biological soil and water conservation activities

· Reforestation and agro forestry development activities

· Extension services of awareness development

· Issuance of land use certificates and 

· Watershed management.

Detail activities of Environmental management included massive stone and soil bunding; construction of cutoff drains and artificial waterways; check-dams, hillside terraces, micro basins; contour trenches,  sediment storage dams, planting trees along physical structures and gully banks.  A massive effort has been done to make these interventions effective.  However, their impacts are very little because the land users’ ideas and environmental management thinking were not incorporated and has been done on payment basis without incurring cost to the land users.  These have inculcated to the land users mind that the whole responsibility and ownership of environmental management are of the government and NGOs.  The approach also created not to maintaining the structures and not taking care of the vegetation would create job opportunity i.e. every year.  Because of these, the land under better maintenance and management appears only around homesteads, where the user thinks that is his sol property.  In order to solve the problems effectively the interactions should be based on the land users interest and responsibilities.  
Future SWC assistance to the farmers should be in the form of credit that would be recovered within a minimum of 10 years and above and provision of incentives that would help him to do the job on his holdings.  Such ideas could be reflected during participatory land use planning to incorporate the ideas of land users how the interventions could be incorporated and implemented.  

Added to that, the land users are not clear with environmental polices and regulation and their advantage were not known to the farmers and their families.  Improvements needed to make the policies and regulations effective, the land users need to be clearly told and encouraged to discuss the importance of the policies and regulation in the improvement of livelihoods.    In other words, awareness development campaign should be organized to farmers; development actors and administrators in order to make everybody active and participative.  

Environmental management interventions could be effective if a land use shift is made from crop cultivation to forestry and agro-forestry on steep slopes greater than 30%.  This can also be integrated with livestock rearing after 5 years duration.  In addition to that, to make interventions effective and revise activities there should be a monitoring and evaluation committee that accommodates Wereda level experts, DAs, administrators and land users of Kebeles to under take the activity twice in a year.  However, regular monitoring and evaluation of activities can continue by involving farmers in the process.
8.


Micro-catchments

Micro-catchments were selected from each watershed for detail studies.  Micro-catchments selected from Jema watershed were two during the selection survey.  These micro-catchments were situated close to each other in a similar climate. Thus one of them, which do not represent variability of landforms and land use activities and social issues, was rejected.  The micro-catchments were selected in the same area due to lack of accessibility to the southern portion of the Jema watershed.  
Micro-catchments selected in Gumera and Ribb watershed are two for each watershed at representative sites of different environmental and social issues to enable us conduct detail studies that lead to the ideas of fast track livelihood project formulation and designing.

The micro-catchments falling in Gummera watershed are Zefie which is in Farta Wereda and Negadras/Enqulal which is situated in Dera Wereda.  During the detail study the stream of the catchment was found to be locally called Enqulal.  Hence, it seems appropriate to name the micro-catchment by the name of the stream as Enqulal micro-catchment falling in the Gelawdiwos KA of the Dera Wereda.

Micro-catchments selected and falling in Ribb watershed are Baskura that is situated in Koley Dengors Kebele of Farta Wereda and Kantai micro-catchment that falls in Sahrna-Kisnat Kebele of Farta Wereda.

8.1
Enqulal/Negadras Micro-catchment
The micro-catchment is situated in Dera Wereda Gelawdiwos Kebele and the Gumera watershed.  At the upper reach of the micro-catchment, the GPS coordinates are N 1286532 and E0370435.  Altitude at this point is 2529 m amsl.  
The GPS coordinate at the lower spot of the micro-catchment is N 1285956 and E 0368712.  The micro-catchment elevation at this point is 2320 m amsl.  This shows that as there is an altitude difference of about 209 m between the lowest and the highest reaches of the micro-catchment.  Moreover, one can deduce that the micro-catchment is mainly in the Dega agro climatic zone and some portion of it in Weinadega Agro climatic Zone.  

The average rainfall is estimated to be not less than 1200 mm in Enqulal micro-catchment.  

The watersheds of the micro-catchment are very steep, steep and undulating from top to the reaches of the stream.  The micro-catchment is characterized by water dividing hills on the top and sides of the watershed, steep stream sides, undulating stream sides, undulating terrace like river sides, gullies, ravines and steep streams banks.

Soils are yellowish red, red and brown from top to the water divides down to the river banks.  The soil depth classes are very shallow, shallow, moderately deep and deep.  Very shallow and shallow soils are occurring on steep side slopes of hills and water divides; moderately deep and steep slopes and deep on undulating areas.  Soils on very steep and steep side slopes are very stony and rocks also appear here and there.  Middle slopes are also stony and there are few stones at the undulating side slopes.  

Common erosion features observed during environmental assessment are sheet, rill and gully.  Soil erosion in the micro-catchment is a serious problem especially on grazing lands situated on very steep and steep slopes and in crop fields.  Gullies are common in crop fields and grazing areas even developing to ravines with riverbank slides during rains.  Signs of old fanya Juu, stone bunds, check dams and gabions indicate as there were efforts made to protect soil erosion and conserve moisture in the watershed.  Currently, some of these structures are being broken by floods of heavy rains and tramping effects of free grazing before rain begins.  No maintenance activities were undertaken to improve the processes of severe soil erosion.  The other factor that enhanced soil erosion in the cultivated fields is plowing the land up to the end banks of streams and gullies.

Major woody vegettion species observed in this micro-catchment are Croton macrostachys, Acacia abyssinica, Sessa (Am), Kommo (Am), Lol (Am), Atkuar (Am), Kachena (Am), Azamir (Am), Atat (Am), Dama Kessie (Am), Smiza (Am) and comberetum species.  This species occur scattered in crop fields, around homesteads and in grazing lands.  Planted tree species observed in the mircocatchment are Eucalyptus globulus and Croton macrostachys.  Physiognomic vegetation types occurring in the micro-catchment are the Nifara natural forest, and shrub grassland with scattered woods, scattered trees in cultivated fields and some planted trees around homesteads.  Some eucalyptus woodlots along a roadside have also been observed.  The estimated land cover/ land uses common in the micro watershed are:-

Cultivated land
= 78% of the micro-catchment
Forest


= 5% of the micro watershed

Degraded Shrub grassland with scattered woods
= 15%

Homesteads = 1%

A church with planted and natural Forest = 1%

As the area distributions of land cover / land use types show, the micro watershed is largely devoted to crop productions.  The grazing land occupies only 15% of the area and it is severely degraded due to effects of overgrazing and trampling.  Cultivated lands on steep slopes are also truncated by sheet erosion.  

There are only some homesteads in the micro-catchment; outsiders are the ones cultivating the land.  The Nifara forest is located on the upper reach of the micro-catchment and covers about 107 ha together with 57 planted forests.  Of this Nifara forest, 50% falls in the micro-catchment and the remaining in the neighboring micro-catchment.  The forest in the microcathment  is mainly natural consisting of Podocarpus falcatus, Wegda (Am), Komma (Am), Getem (Am), Donga (Am) trees and Misirich (Am), Yewefshola (Am), Carisa edulis, Rosa abyssinica, Imbus (Am) and Digita shrubs.

Crop grown in the watershed include maize, potatoes, finger-millet, barely, teff, wheat, noug and linseed.

8.1.1 Natural Forest

The micro-catchment shares a natural and planted forest of the Kebele, which covers about 107, has of land.  According to the DA’s office data the natural forest covers 50 ha and planted trees 57ha in the Galawdewos Kebele.  This forest is named Nifara and managed by the government as one of the regular forests in the Dera Wereda.
8.1.2 Community Forest

The community of the micro-catchment shares community forests existing in Gelawdiwos Kebel.  The community forests are guarded by members of the Kebele community appointed to protect these forests.  Guards are allowed to cut and carry grasses and collect dried wood as a wage.  Land for community tree planting is allocated by the KA in the Kebele and land permitted for community tree planting is degraded hills and side slopes.

8.1.3 Agroforestry Practices in the Micro-catchment
Agro-forestry practices are mainly done by individual farmers in the micro watershed.  Individual farmers plant trees and shrubs around homesteads and on crop field boundaries.  Only a farmer planted trees along a roadside close to the Nifara forest.  
A farmer contacted during the survey explained as he has 1500 trees planted on his land holding.  He was used to get seedlings from a government nursery freely and from his own nursery and some times buys from a community nursery.  He was used to pay one Birr for 30 Eucalyptus seedlings.  Currently however he has established his own nursery, which costs him 250 Birr and its size is about 1m x 3m (3m2).  
The household plants trees in the home garden, around homesteads, in crop fields, as woodlot on his own land and on crop field boundaries.   The trees according to the farmer generate income; serve as a source of firewood, construction wood, soil and water conservation and making charcoal from Eucalyptus camaludensis.  Important agro forestry trees are Eucalyptus glubulus, Croton macrostachys, and Kachena (AmAm), because they are relatively fast growing and the indigenous species improve the workability and fertility of the soils. 

Individual farmers collect seeds from mother trees of the surrounding area.  Farmers in the micro-catchment mainly raise seedlings of Eucalyptus globulus, Gesho/ Hop, Croton macrostachys and Kachena.

Some farmers produce seedlings both for sell and planting on their own fields.  The survival rate of seedlings after transplanting is only 50% on farmers’ fields.  This is due to shortage of water.  In the micro-catchment there are 4 springs that would be developed for future use.   

In order to improve their income and livelihoods in the micro watershed, the farmers need to be supported with allocation of land, different types of seeds and tools, farmers training on advantages of trees planting and appropriate species selection, management of trees and nurseries are important interventions to improve livelihoods.  
Farmers in the micro-catchment reported, as there is no shortage of wood for household uses since all the farmers have agro forestry trees and undertake continuous planting.  Women in the micro-catchment do not participate in the process of Agroforestry production. Their responsibility is to prepare food for the family.
8.1.4 Utilization of wood fuel energy saving stoves 

In the micro-catchment farmers who own galvanized corrugated iron roofed houses use fuel energy saving stoves.  The fuel energy saving stoves used by farmers are Mirt Midija (stove), and improved traditional stoves.  In order to use improved traditional stove, farmers should be trained by those trained among the community to train users how to construct such a stove.  

Trained potters and farmers produce Mirt Stoves from sand and cement and sale them for 70 Birr each.  According to the household’s interviewed, there are about 20 households those use fuel energy saving stoves in the Kebele.  These are farmers who have galvanized corrugated iron sheet roofed houses.    

All the farmers are willing to use wood fuel energy saving stoves if their grass roofed houses will be changed to galvanized corrugated iron sheet roofed houses or if they construct, kitchen with galvanized corrugated iron sheets.
According to the discussant, wood fuel energy saving stoves:-

· Save the consumption rate of wood

· Keeps the family clean and healthy

· Reduce the heat energy that causes to much heat during cooking

· Reduces the time required for cooking

· Enables to get charcoal after cooking so as to use it for heating the house and preparing coffee

8.2
Zefie Micro-catchment
The micro-catchment is situated in Farta Wereda Mainet Kebele and in Gumera Watershed.  The upper reach of the micro-catchment GPS coordinate reading is N1298301 and E0401599.  The altitude at this spot is 2882 m amsl and at the lowest spots about 2500 m amsl.  It is situated in moist Dega agro climatic zone.  However the lower portion of the micro-catchment is warmer because it is a valley bottom surround by high water divides that create a Weinadega type of microclimate.  The difference in altitude in this micro-catchment is about 382 m within a distance of 3 to 4 Km.

The topographic conditions are generally rugged and complex with narrow valley side of water divides, steep and undulating portions, valley bottom and low hills.  It constituted a flat top of a water divide, undulating and steep to very steep upper part, rolling to undulating narrow valley sides and steep side slopes ending to undulating to flat valley bottom near the Gumera River as observed in a transect from its top to the bottom land area.  
Soils on the upper top are deep and black with scattered boulders in fields of barely, linseed and wheat.  Soils on the undulating and steep topside slopes are shallow to very shallow with many stones and boulders.  This portion is partially cultivated and partially grazed.  As one walks down the land escape becomes undulating and more cultivated having many homesteads on the watersheds of the micro-catchment.  Soils are moderately deep and deep.  Pastures are available around homesteads and between crop fields.  Eucalyptus trees surround homesteads and are common down the narrow steam valley banks.  

In general, the soils are changing from deep to shallow, very shallow moderately deep, deep, shallow and very deep as one goes from the top to the bottom of the valley following slope breaks of the micro-catchment.

Erosion features observed in the micro-catchment are sheet, rill, gully and truncated surfaces.  Gullies occur mainly in the middle portion of the micro-catchment.  There also occurs gully banks land slide during the rainy periods.  Severity of erosion in the micro-catchment is being reduced by old widely spaced bench terraces, artificial water way and trees planted on steep slopes in the middle slopes and by stone bounds on steep slopes.  Slope bunds are breaking due to free grazing.  Woody indigenous tree species are common in crop fields around homesteads and along streams.  They are Acacia abyssinica, Lol (Am), Kuraba(Am), Juniperus procera, Imbus(Am), Olea Africana, Homa (Am), Wolkifa (Am), Arundinaria alpina and Sensel or Smiza.

Planted trees in the micro-catchment include both indigenous and exotic spp.  They are Eucalyptus glbulus, reed, tree lucern, bamboo/ Arundinaria alpina and Smiza.  Added to that, tree crops like guava and avocado are also available in some of the home gardens.  Physiognomic vegetation types observed in the micro-catchment are scattered trees in grazing lands, scattered tress in crop fields, woodlots, trees planted around homesteads, trees planted along streams and gullies and trees planted on field boundaries.

The major land cover/ land use types in the micro-catchment are:-

· Cultivated land

· Grassland with scattered woods

· Homesteads
· Pastures

· Planted trees

The cultivated land in the micro-catchment approximately covers about 64%; the grassland with scattered trees about 10%, homesteads with tree plantation about 12%, pastures about 8% and planted trees about 6% of the micro-catchment area.

Crops grown in the cultivated fields’ include, barely, wheat, linseed, potatoes, horse bean, teff, chickpeas and vetch.  Teff, chickpeas and vetch are mainly grown in the flat valley bottom where Zefie stream joins the Gumera River.  

8.2.1
Natural Forest

In Mainet Kebele where the micro watershed is located, there is a natural forest.  The forest occupies about 25 ha of land.  It is found at the two sites of the Kebele.  These forests are the Abasayo Gedam and Jibgoda forests.  The Abasayo Gedam natural forest covers about 15 ha and the Jibgoda’s forest 10 ha.  These forests are owned and managed by the government.  The natural forest in the Kebele is guarded by guards appointed by the OARD.  The wage of a guard is 105 Birr per month.  There is no natural forest in the micro-catchment as per farmers of the micro-catchment.

8.2.2 Community Forestry 

In the Mainet Kebele there is a community forest that covers about 30 ha.  The community in the micro-catchment shares ownership with the Kebele community.  The community forest are guarded and protected with the natural forests by the government guards.  Guards are selected from among the community.  The community established the community forests during the Derg regime.  Land for establishment of community forests was allocated by Kebele Administration of that time.  

8.2.3
Agroforestry 

According to 4 farmers of the micro-catchment all of them have trees planted on their land holdings.  Even though there are some farmers who do not plant trees due to lack of land and money to buy tools.  Ato Gashaw Semma has 2,000 trees, Ato Tilahun Semma 1500 trees, Ato Nigatu Worku 2000 trees and Ato Ewnetu Alemu 4000 trees planted on their individual pieces of land holdings.  

Farmers secure seedlings from the government nurseries and own nurseries and buy from community nurseries; markets and individual farmers who raise seedlings for sell. Farmers who buy seedlings pay 10 cents per seedling and at times 20 cents per seedling.  Establishment of an individual nursery costs not less than 2500 Birr as per the informants’ estimations.  

Sizes of individual nurseries range from 4 m2 to 50m2 depending on requirements of individuals.  If the nursery is meant for both own transplanting and selling seedlings larger size nurseries are needed.  

Individual farmers transplant seedlings in home-gardens, around homesteads, scattered in crops fields, as woodlots on crops fields, on boundaries of crop fields, along streams and gullies.

Individual farmers grow trees to:-

· Generate Income

· Get wood fuel

· Get construction wood

· Produce Charcoal

· Get feed for the Livestock and

· Improve the environment

Trees like Eucalyptus globulus, Juniperus procera, Hagenia abyssinica, Cordia abyssinica, Cupresus lustanica, Tree lucern and A. Saligna are very important to the individual farmer in the Zefie Micro-catchment.  Individual farmers collect seeds mainly from mother trees available in the surrounding and raise seedlings of Eucalyptus globules, Cupressus  lustanica, Tree lucern and Acacia saligna in their nurseries both for transplanting and sometimes for sale.  They sell each seedling for 10 cents on average.  To improve their income and livelihoods by planting and selling seedlings individual farmers need to get support for free supply of:
· Different types of tree seeds

· Seed or planting materials of fruit trees

· Watering cans and other necessary tools, and

· Facilities for pumping water

According to informants, currently there is no chronic wood shortage in the kebele and the micro-catchment as well.  However, farmers who do not have land and those face land shortage suffer from lack and shortage of wood for different uses.

8.2.4
Utilization of Wood Fuel Energy Saving Stoves
In the micro-catchment, there are some farmers / households who use wood fuel energy saving stoves such as improved traditional and some others which they do not know their types.  Farmers trained by OARD experts used to train the remaining farmers to make improved traditional stoves and make themselves other types of stoves for sale.  But now a day, they are not willing either to train farmers or to produce and sale.  Thus, improved stoves are not available in the market even though farmers want to use them understanding their advantage.  Previously one type of stove was on sale for 40 Birr per piece.

Those who use these stoves and who need to use them know that the stoves reduce the required wood fuel energy, decrease pressure on forests and trees, save cooking time and keep the family safe and healthy.

As a result, there is high demand for wood fuel energy saving stoves in the micro-catchment, but no one is helping the community to get supplies either in the market or in the Kebele.  The farmers in the Kebele in general and in the micro-catchment in particular are eager to use wood fuel energy saving stoves if they will be available at any time with bearable costs.
Women in the micro-catchment as well as in the Kebele participate in watering, fencing and cultivation of transplanted seedlings and raising seedlings during land preparation.

8.3   Baskura Micro-catchment 

It is situated in the Ribb watershed, Farta Wereda and Koley Dengors Kebele.  The catchment is geographically located at its lower spot between N1317075 and E0387129 GPS coordinates.  Its elevation at the lowest spot is 2250 m amsl and at the upper reaches 2475 m amsl.  The GPS coordinates at the upper reach are N 1316816 and E0385461.  The micro-catchment is characterized mainly by moist Weinadega and Dega agroclimatic zones.The mean annual rainfall in the micro-catchment is about 1500 mm.  
The topographic features are hilly, rolling and undulating sides of water divides and stream sides.  Slopes in the micro-catchment are very steep, steep and undulating and steep streamside slopes.  
Soils are very shallow, shallow and deep from upper to the lowest sides of the watersheds and lower point of the catchment.  Soils on very steep and steep side slopes are stony, bouldery and rocky.  Common erosion features in the micro-catchment are sheet, rill, gully and ravine mainly occurring in grazing lands and cultivated fields.  

The natural woody vegetation in the life forms of trees are Olea africana, Croton macrostachys, Shinet (Am), Kumbel (Am), Acacia abyssinica, Cordia abyssinica while the shrub life forms are Croton macrostachys, digita (Am), Carisa edulis, Rosa abyssinica and Dodonia viscosa.

Planted species of woody vegetation include Eucalyptus globulus, Cupressus, lustanica, Cordia abyssinica, Olea africana Sesbania sesban and Acacia abyssinica.  The micro-catchment constituted scattered trees and shrubs in grazing lands, scattered trees in cultivated fields, planted trees on crop field boundaries, trees planted around homesteads and few trees planted along steams.
Land cover/ land use types estimated in the micro-catchment are:

· Cultivated land which is about 35%

· Grass land which is about 15%

· Wooded Shrub grassland which is about 30%, and
· Homesteads with tree plantation 15%

The cultivated land occupies foot slopes, middle slopes and undulating lower slopes on the left and right sides of the stream.  The lower middle parts of the streamside are very steep slopes covered mainly with shrubs and scanty woods and grasses.  

Steep side slopes of water divides that make the micro-catchment hillsides are occupied mainly by shrubs and grasses with few trees is used for grazing and browsing the livestock.  Grasslands occur in the upper middle part of the catchment and around homesteads.  They are major grazing areas.  Due to overgrazing and trampling, these grasslands are severely eroded, truncated and dissected by gullies and rills.  

Homesteads occur mainly at foot slopes and undulating sides of the streams.  They are surrounded by planted trees and fenced crop fields.  Crop fields around homesteads are well protected from erosion compared to crop fields far from homesteads.

Currently, a local NGO named Green horizon is operating in the micro watershed in the areas of tree planting and honey production demonstrations.  Major environmental problems in the micro watershed are sever soil erosion caused by free grazing, cultivating the land to the edge of streams and gully banks.  Land slides along stream and gully banks are extreme land degrading problems.  

Traditional stone bounds and live fences on crop fields and around homesteads have very well protected soil erosion in the micro-catchment.

There are also some old stone and soil bunds broken here and there as a result of trampling and widening of cultivated fields.  These are also structures constructed for protection of erosion.  In general, the micro-catchment is severely degraded, stony and rocky.  The situation is very alarming that needs quick livelihood improving measures that lead to better environment and production system.  Moreover at the confluence of Baskura and Achi streams side slopes are cultivated up to the very end banks of the streams.  This has also highly increased the movement of soils from crop fields and enhanced landslide from the banks of the streams down stream and further down to Gumera River leaving the micro-catchment bar

8.3.1
Natural Forest: 

In Koley Dengors Kebele where the Baskura Micro-catchment is situated, there is a natural forest owned and managed by the government.  It is know as Alemsaga forest.  Its area was not known by the farmers in the micro-catchments.  According to the Wereda experts however, the area occupied by this forest is about 819 ha.  It is one of the regular forests in the Farta Wereda.  Species occurring in this forest are Acacia abysinica, Cordia abyssinica, Olea africana, Croton macrostachys and planted exotic trees in the forest include Cupressus lustainica and Eucalyptus camldunesis.  The community in the micro-catchment does not own natural forests except very small patches of woods occurring in the Kebele.   The environment of Alemsaga forest is a home of varieties of Fauna and Flora that make the scenery so attractive and beautiful.

8.3.2   Community Forest:

Community forests existing in the micro-catchment are very small in size.  They are owned and guarded by the guards appointed by the community.  The community shares the income when woods are sold from the community forestry.

8.3.3
Agro-forestry 
Farmers in the micro watershed plant trees on privately used land.  The areas occupied by planted trees are unknown to the farmers.  However, households in the micro-catchments own 40 to 43 trees per head (HH) i.e. planted on their own individual land.  The community gets seedlings freely from government nurseries/ established in the Kebele.  Tree seedlings in the Kebele are also supplied by a local NGO namely Green Horizon.  If farmers buy seedlings they pay 0.05 cents per seedlings.  Most of the farmers in the catchments do not own necessary for raising seedlings due to lack of initiative and support.  Trees in the micro-catchments are planted around homesteads.  Farmers in the micro-catchments plant trees to generate income to avail wood for cooking, construction, charcoal making and to protect the soil from erosion and conserve the water/ moisture.  Farm tools such as beam, yoke and handle are produced from individually planted trees.  Trees planted for soil and water conservation in the micro watershed include Acacia abyssinica, Cordia abyssinica and Sesbania sesban.  

The most liked trees in the micro-catchment are Eucalyptus globulus, Cordia abyssinica and Sesbania sesban.

In order to expand tree planting in the micro-catchment and improve farmers’ livelihood by conserving the soil and selling woods, households demand the following.
· Adequate tree seedlings and

· Degraded lands to be distributed to individual farmers for private planting

According to the farmers in the micro-catchment, expansion of trees planting to degraded land provides biomass for the livestock and preparation of compost for fertilizing their soils.

Since tree planting in the watershed is limited, most households face severe shortage of wood as a result of shortage of land because they give priority to crop cultivation.

8.3.4
Fuel Wood Energy Saving Stoves Utilization 

Some farmers in the Kebele and the micro watershed utilize fuel wood energy saving stoves like Lakech, improved traditional and Mert Midija.  These stoves are being produced by farmers who wee selected and trained on the technology by OARD.  Lackech costs 8 Birr per piece and Mirt about 70 Birr while improved traditional can be made locally by trained HH.  According to farmers met during the survey, fuel wood saving stoves.  

· Reduce the demand of wood for cooking

· Save a lot of energy for cooking quickly

· Save time for other farm activities

· Keeps the family safe and healthy

· Protect cooks from high heat during cooking

In Koley Dengors Kebele only 10 farmers/households use fuel wood energy saving stoves bought from trained potters mainly Lakech.  Improved traditional stoves are produced and utilized by some farmers who got training from trained farmers by OARD.  If farmers will be provided with fuel energy saving stoves, they will utilize them appropriately since they know their useful contributions and merits to the protection of natural trees, shrubs and bush that protect soil erosion and induce environmental protection at large. 

8.4   Kantai Micro-catchment 

This micro-catchment is situated in Farta Wereda, Sahrna – Kisnat Kebele of the ANRS.  Its geographical coordinates of GPs reading at the lowest reach is N1306967 and E0404767 and at its upper reach N130021 and E40050.  The micro watershed elevation at the lowest spot is 2711 m amsl and at its highest about 2850 m above mean sea level.  Its major portion falls in the moist Dega agrolimatic zones and its smallest portion in the moist Wurch agroclimatic zone. The micro-catchment approximately receives a mean annual rainfall of not less than 1800 mm.  
Topographic features of the micro watersheds are narrow valley with undulating side slopes and low hills at the top of the narrow valley sides and foot slopes of hills.  The slope classes observed in the micro-catchments are steep to very steep near to the riverbanks, moderately steep on the upper side slopes of the valley and undulating towards the valley bottom.  The Kantai micro-catchment directly flows to the Ribb River.

Soils are very shallow, shallow and deep from top of the water divides to the bottom of the narrow valley where the stream flows in a narrow deep river bed.  Stones are very many at the top portion of the water divides and isolated hills.  Erosion features observed during the survey include sheet, rill, gully and gully side land slides after heavy rains.  
Crop fields occurring on moderately steep and steep sides of the watersheds of the micro-catchments are characterized by many stones and some boulders.  There are also truncated spots at the sides of the valley resulting form overgrazing and trampling.  Plowing crop fields up to the very edge of the river and gully banks has enhanced soil erosion from cultivated fields.  The major portion of the micro-catchment is cultivated. Widely spaced terraces are not very much ruined because the micro-catchment is not very steep compared to the rest of the micro-catchments.  

Common tree/ woody species observed in the micro-catchment are Jumperus procera, Hagenia abyssinica, Olea africana and Acacia abyssinica while woody shrubs are Acacia abyssinica, Kubil (Am), Arudinaria alpina, Erica arborea, Hypericum revolutem, Kaya, Kessie and Acacia abyssinica.  Physiognomic vegetation types observed in the micro watershed are scattered trees in a grazing land, shrubs, scattered trees in cultivate fields, planted woodlots, planted trees in and around a homestead and trees planted on field boundaries.

Planted trees in the micro-catchment are Eucalyptus globulus, Wolkifa (Am), tree lucerm, and Hop.  Though the area is potential, fruit trees are not planted in the micro watershed.

Major land cover/land use types estimated in the micro-catchment are:

· Cultivated land   =  51%

· Pasture land  =  20%

· Homesteads with Eucalyptus Plantations  =  12%

· Shrub Grass land   =  10

· Plantation forest    =  5%

· Natural Forest  =  2%
Percentage coverage of the different land cover/ land use types were estimated during the field survey.  Compared to the rest of the micro-catchment Kantai seems much better in terms of production though soil erosion is a serious problem that reduces soil fertility and yield of crops.  Crops grown in the micro-catchment are barely, wheat, potatoes, horse bean, teff and linseed.  Soil protection measures observed in the micro-catchment include old stone and soil bunds which were not very much ruined and widely spaced.
8.4.1   Natural Forest

According to farmers of the micro-catchments there is no natural forest under the name of the government or the community. The only natural forests in the micro-catchment’s Keble administration that are found around churches of Jura Yohannes and Sahrna Mariam  cover about 5 ha of land. These forests are owned by the churches, managed by the community and churches of the kebele. Churches use the benefit from these forests. Major species occurring in this forest are Juniperus procera, Olea africana and Hagenia abyssinica in association with other minor species. The forests are well protected and can serve as sources of indigenous seeds in the future development of the micro watershed in particular and the kebele and the watershed in general.

8.4.2
Community Forestry
In the kebele where the micro-catchment exists, there are 16.6 ha of community forestry established on degraded lands. It is owned by the community and guarded by the KA appointed guards .The forest was established by the community during the Derg regime with the assistance from the wereda agriculture experts. Seedlings were provided by the government nurseries containing mainly Eucalyptus globules. Land for the community forestry was allocated by the KA on degraded hills and valley sides.

 8.4.3
Agro-forestry
Farmers of the micro-catchment plant trees mainly around homesteads and on field boundaries. Tree planting on individual basis has become a common practice in the kebele. Though the area occupied by planted trees in the kebele is insignificant, most of the households have trees planted on their own individual holdings of land. Farmers met during the survey explained as they have 300, 400, 600, and 800 planted trees each on their individual farm lands.
Farmers who plant trees in the micro-catchment raise seedlings on their own individual nurseries and purchase seedlings from market during the transplanting period. Bare rooted seedlings cost 0.10 cents per seedling and potted seedlings 0.20 cents per seedling.     
A farmer could easily invest a minimum of 2000 birr to establish a nursery in the micro-catchment. Sizes of nurseries of individual farmers are different depending on availability of labor, land for planting, management capacity and demand to plant every year and as need arise. The four farmers declared as they own nurseries of 2m2, 9m2, 16m2, and 24m2. Those who have large nurseries raise seedling both for sale and transplanting. Transplanting seedlings within home gardens, around homesteads, in crop fields as woodlots on crop fields and on boundaries of crop fields are common in the kebele and the micro-catchment.

The community plant trees to generate income, to avail wood for fuel wood and constriction, to protect erosion, to conserve moisture and avail feed for livestock

 Farmers get seeds by collecting from existing mother trees in the forest and matured planted trees. Commonly planted trees are Eucalyptus globules, Wolkifa(Am), Hagenia abyssinica, Acacia abyssinica, Homma(Am), Atquar(Am), reed and Kerkeha/Araudinaria alpina. Individual farmers mainly raise seedlings of Eucalyptus globules, Hagenia abyssinica, shoots of bamboo and reeds.
In order to improve the livelihood of farmers by raising seedlings and planting trees they demand the supply of plastic pots, watering cans ,nursery and planting tools, seeds of varieties of trees and adaptable fruit trees and training on appropriate techniques of seedling raising, transplanting and tending. 
Farmers know as trees and plantations improve the environment however land shortage is a major problem for them. One third of the kebele households face shortage of wood due to lack of money, land and labour shortages especially by female households. Women in the KA participate in the activities of physical soil and water conservation, pitting, to manure seedlings transplanting in the field, cultivating, watering and carrying seedlings to plating sites.

8.4.4
Wood Fuel Energy Saving Stoves Utilization.

Some of the farmers in the micro watershed use wood fuel energy saving stoves, but not many of them. The discussant farmers were not using the stoves and do not know their types used in the KA. However, they understand as wood fuel energy saving stoves reduce the demands of wood for cooking, reduce pressure on woods and existing forests and keeps the household health by avoiding smoke and too much heat during cooking. 
In the kebele there are 10 households who use fuel wood saving stoves such as Improved Traditional Stoves.     
Those who do not use the stoves are not trained how to make the stoves by trained trainers and do not have separate kitchens for using the stoves due to lack of money. They like to use the stoves if they will be trained and get the stoves and money to construct suitable kitchens.   

8.5   Engule Micro-catchment 

The micro watershed was selected with the Mecha OARD experts and DAs considering and agreeing on the following criteria.

· Accessible by car

· Development agents working in the Keble are available.

· Community members are willing to participate actively in the studies and the planning process; and

· No ongoing watershed development and management project.

8.5.1
Location and physiography
The micro-catchment is located in the most northern portion of the Jema watershed under this treatment, specifically in Mecha Wereda, Lehulum Selam KA.  It totally drains to the Jema River.  The topography of the micro-catchment includes hill tops and sides and foot slopes and undulating and flat plains draining towards Jema River and covers about 300 ha.  With regard to the perception of the farmers interviewed, the micro-catchment covers only 200 ha.  
It is also situated between 1900 and 2000 m elevation in the moist Weinadega agro climatic zone and the GPS coordinates at a spot are N11.23697 and E 37.15280.  

8.5.2 
Physical Characteristics
The micro-catchment is characterized by steep, rocky and stony upper slopes.  The mean annual rainfall in this micro-catchment is about 1800 mm while the total amount of annual rainfall varies between 1400 and 2200 mm.  The rainfall in the micro-catchment creates dependable growing period and its air temperature is also mild and conducive for establishment, growth and development of various species of natural plants and crops.  
Soils in the micro-catchment vary from very shallow-to-shallow and deep mainly with red and reddish brown colors.  Very shallow and shallow soils with rocks and stones occur on the top slops of the hills.  Undulating plains are characterized by deep and moderately deep soils i.e. clay loam in texture.

The top and upper slopes of the hills are covered with wooded shrub-land and grasses under the woody vegetation; mid slopes and lower slopes with shallow soils containing too many stones are partly grazed and partly ploughed for planting variety of crops.  
The grazing land is communal used by the community according to the result of the household survey. As it is everybody’s land, it is not properly managed. The grazing land is being the property of the community it is exposed to encroachment of cultivation.

Soil erosion during rainy season on steep cultivated portions of Engule micro watershed is a severe problem.  Cultivation on steep slopes indicates, as land shortage is a serous problem.   
Undulating and almost plain areas below the foot slopes are wide with few to none stones.  This portion is dissected here and there with gullies.  The soils moving out of the crop fields after preparation of the land during the rainy period are tremendous.  This happens due to splash, rill and gully erosions.  During heavy rains, landslides also occur on gully heads and sides.  

The middle and lower part of the micro watershed is intensively cultivated and settled.  Homesteads with planted Eucalyptus trees also appear commonly.  Planted trees along the stream and few gullies are also common.  Scattered indigenous trees are also common in crop fields.  
8.5.3 
Agro-forestry
Trees planted around homesteads, on field boundaries and left over scattered natural trees are agro forestry trees.  The scattered indigenous trees in crop fields are indicators of traditional agro forestry practices in the watershed in general and in the micro-catchment in particular. The dominantly planted agro forestry tree is Eucalyptus camalduensis.

8.5.4 
Natural Forest

The top cover of the upper reach of the catchment identified as wooded shrub-land is known as natural forest by the community and covers about 5ha according to the household survey.
Remnants of the natural vegetation in the micro-catchment include Acacia abyssinica, Croton macrostachys, Combertun sp. Cheba (Am), Am Kelewa (Am) and Azamir (Am).  Charcoal is produced from both planted and natural vegetation occurring in the micro-catchment for sale in the nearest town Merawi.  
A small natural wooded bush land existing on the hills top and upper slope represent a small forest cover in the micro-catchment. However, there is no community and protected natural forests in the micro watershed. 

8.5.5   Land cover/Land Use

The current land cover types in the micro-catchment are:

· Cultivated land

· Grazing land (grassland, wooded bush-land)

· Homesteads with Eucalyptus tree

· Eucalyptus tress on crop fields, and along gullies

In the micro-catchment crops are mainly produced ones in a year i.e. in Meher season.  Small-scale traditional irrigation is also practiced on the river bank areas. It covers about 40 ha.  Agriculture is practiced between the steeper slope (30%), upper and gentle slopes (5-15%).  Rainfed cultivated crops common in this area are maize, finger-millet, teff, noug, vetch, chickpeas, wheat and irrigated crops like vegetables and perennial crops like coffee, avocado, mango, sugarcane, orange and lemon.

8.5.6   Environmental Problems in the Micro Watershed

Problems associated with land use in the micro-catchment include sheet, rill and gully erosions both on crop fields and grazing lands.  Sheet and rill erosions are dominant on crop fields especially before planting and after land preparation due to lack of good cover.  Rills also develop into gullies and following that landslides occur along gullies and riverbanks.  Gullies formed on grazing land also cause severe land degradation.

Other problems related to land use in the micro-catchment are:

· Shortage of arable land

· Low yields due to poor fertility of soils

· Lack of access to land for young households

· Shortage of fodder

· Flood damage on crop fields close to the river bank

· High prices of in organic fertilizers
In order to stop the process of land damage by erosion constriction of soil buds, water way and cut off drains have been undertaken, though these structures did not fully prevent the problems.  This was because the farmer’s interests in previous and present SWC techniques were not fully accommodated or addressed in order to be effective in tackling the problems with the right solutions.  
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A. Annexes

Annex A:   UTM Coordinates of Micro-catchments in Jema , Gumera and Ribb Watersheds

	Serial No
	Micro-catchment
	Upper Reach Coordinates
	Lower Reach Coordinates
	Altitude Range(amsl)

	1
	Engule/Beret Afer
	N12340, E29950
	N123450, E29980
	1950-2200 m

	2
	Inkulal/Gelawdiwos
	N128850, E36674
	N128720, E37760
	2560-2890m

	3
	Zefie/Minet
	N128960, E 40010
	N1289060, E 40020
	2280-2600m

	4
	Kantai/ Saharna
	N130021, E40050
	N130670, E 40048
	2700-2900

	5
	Baskura/Koley Dengors
	N 130140, E37855
	N130174, E37881
	2200-2640


Source: 1: 50,000 Topographic Map of EMA

Annex B:   Biological and Physical Soil Conservation, and Tree Planting Activities, Inputs, Outputs and Estimated Costs (Farta Wereda/Debretabor)

	Serial No
	Activity
	Inputs
	Outputs
	Costs

	1
	Seedling transplanting
	Pitting
	Trees ,fruits 

feed , reducing erosion, improving moisture availability,
wood for different purposes
Improving soil fertility and workability

Improving soil fertility
	0.40cents/pit

	
	
	Planting Labour
	
	0.40cents/seedling

	
	
	Transporting Labour
	
	0.35 cents/60seedlings

	
	
	Tending Labour
	
	13.35 birr/day

	
	
	Watering and

Cultivating labour
	
	

	
	
	
	
	0.35/seedling

	2
	Fanyajuu  construction
	Labour
	Soil and water conservation,

Soil fertility improvement,

Increment of Production/unit area
	250 pd/Km

	
	
	Survaying equipment
	
	5000 birr/Kebele

	
	
	spades
	
	25/unit



	
	
	hoes
	
	30 birr/ unit



	
	
	rope
	
	40 Birr/ roll

	3
	Checkdam Construction
	Labour
	Soil and water conservation,

Soil fertility improvement,

Increment of Production/unit area
	1000 pd/Km

	
	
	Gabion
	
	200 birr/m2

	
	
	Stone
	
	50 birr/ m3

	
	
	Wood
	
	465 birr/m3

	
	
	Cement
	
	250/quintal

	
	
	Gravel 
	
	50/barell

	
	
	Sack
	
	5/unit

	
	
	sand
	
	50 birr /barell

	4.
	Stone Bunding
	labour
	Same as above
	250 pd/Km

	
	
	Loose stones
	
	50/m3

	5
	 Soil Bunding
	Spade
	SWC, moisture retention

Improving soil fertility, better production
	25/unit

	
	
	Hoe
	
	30 birr/ unit

	
	
	labour
	
	150pd/ Km

	
	
	
	
	

	6
	Stone and Soil Bund
	Loose stone
	Soil and water conservation structures,

Improved soil fertility

Increment of crop yield
	50 birr/ m3

	
	
	Labour 
	
	250 pd/Km

	
	
	spade
	
	25 birr/unit

	
	
	hoe
	
	30 birr/unit


	Serial No
	Activity
	Inputs
	Outputs
	Costs

	7
	Cutoff drains
	labour
	Same as above
	400 pd /Km

	
	
	spade
	
	25 birr / unit

	
	
	hoe
	
	30 birr/unit

	
	
	stone
	
	50/ m 3

	
	
	Big hammer
	
	200 birr/unit

	
	
	Shovel/Belekino
	
	150 birr/unit

	8
	Waterways construction
	labour
	Same as above
	800 pd/km

	
	
	spade
	
	25 birr / unit

	
	
	hoe
	
	30 birr/unit

	
	
	Loose stones
	
	50/ m 3

	
	
	Grass planting
	
	0.06 cents/m 2

	9
	Grass seedling raising
	Seed/grass cutting
	stabilization

forage

SWC waterways
	0.25/

	
	
	labour
	
	0.09 cents/seedling

	
	
	
	
	+ cost of a nursery


Source: OARD, Debretabor(Agreed by Libokemkem OARD)

pd= 20 birr

Annex C:  Biological and Physical Soil Conservation, and Tree Planting Activities, Inputs, Outputs and Estimated Costs (Libokemkem Wereda/Addis Zemen)

	Serial No
	Activity
	Inputs
	Outputs
	Costs

	1
	Tree Planting
	Site Clearing
	Trees, fruits, feed, reduced erosion, improved production
	0.37 cents/seedling

	
	
	Pitting
	
	0.50cents/seedling

	
	
	Micro-basin construction
	
	10 birr/micro-basin

	
	
	trenches
	
	3 birr/trench

	
	
	transporting
	
	0.25 cents/seedling

	
	
	transplanting
	
	10 birr/day

	
	
	tending
	
	0.37 cents/seedling

	
	
	Cultivation and watering 
	
	0.05 cents/day for 10 days

	2
	Checkdam
	labour
	Reduced gully erosion, improved moisture availability, improved vegetation cover, improved production
	3000 pd/Km

	
	
	gabion
	
	175 birr/ m 3

	
	
	stones
	
	2pd/m3

	
	
	wood
	
	465 birr/m3

	
	
	cement
	
	250 birr/ quintal

	
	
	sand
	
	70 birr/m3

	
	
	gravel
	
	22 birr/barel

	
	
	sack
	
	7 birr/unit

	
	
	
	
	

	3
	Soil faced stone bund
	Long meter
	
	300 birr/ unit

	
	
	Meter/short
	
	40 birr/unit

	
	
	Loose stones
	2 pd/ m3
	2 pd/ m3

	
	
	Labour
	200pd/Km
	200pd/Km

	
	
	Spade
	25 birr/unit
	25 birr/unit

	
	
	Jallo
	200 birr/ unit
	200 birr/ unit

	
	
	Hoe
	30 birr/unit
	30 birr/unit

	
	
	Water level
	50 birr/unit
	50 birr/unit

	
	
	Rope
	40 birr/ Role
	40 birr/ Roll


Source: OARD/Libokemkem

Pd=15 Birr

Annex D: Persons contacted During the Field Survey in June and July 2007

	Serial No
	Name
	Organization
	Responsibility

	1
	Ato Demei Guta
	Mecha Wereda OARD
	SWC expert

	2
	Ato Tewodros Yuilma
	Mecha Wereda OARD
	SWC expert

	3
	Ato Fithamlak Yihunei
	Mecha Wereda OARD
	Forestry and agro-forestry 

	4
	Ato Aemiro Aweke
	Mecha Wereda OARD
	Land use expert

	5
	Ato Molaligne Somei
	Sekela Wereda OARD
	Head

	6
	Ato Tadele Alemneh
	Sekela Wereda OARD
	SWC expert

	7
	Ato Abubeke Debas
	Sekela Wereda OARD
	SWC expert

	8
	Ato Getnet Fekadei
	Sekela Wereda OARD
	Forest and Agro-forestry expert

	9
	Ato Berhanu Yigzew
	Sekela Wereda OARD
	Forest and Agro-forestry expert

	10
	Ato Abebaw Asaye
	Sekela Wereda OARD
	Environment and Land Use expert

	11
	Ato Shefeka Aliu
	Dera Wereda OARD
	Deputy Head

	12
	Ato Getu Tefera
	Dera Wereda OARD
	Livestock and Forage Expert

	13
	Ato Adugna Alebachew
	Dera Wereda OARD
	SWC Expert

	14
	Ato Tilahun Debela
	Dera Wereda OARD
	Extension Team Leader

	15
	Ato Hibrework Esayias
	Dera Wereda OARD
	Environment and Land use Expert

	16
	Ato Yibeltal Dagnew
	East Estei Wereda OARD
	 SWC expert

	17
	Ato Tigabu Belay
	East Estei Wereda OARD
	Forestry and Agrforestry Expert

	18
	Ato Aweke Tessema
	Farta Wereda OARD
	Deputy Head

	19
	Ato Admassu Bogale 
	Farta Wereda OARD
	Land Administration Expert

	20
	Ato Yibeltal Tigabu
	Farta Wereda OARD
	SWC Expert

	21
	Ato Maru Alem 
	Farta Wereda OARD
	SWC Expert

	22
	Ato Anley Goshe
	Farta Wereda OARD
	Forestry and Agroforestry Expert

	23
	Ato Mengistu Mergia
	Libokemkem OARD
	Deputy Head/Extension TL

	24
	Ato Chalei Beyene
	Libokemkem OARD
	SWC expert

	25
	Ato Solomon Alemseged
	Libokemkem OA
	Forest and Agroforestry expert

	Serial No
	Name
	Organization
	Responsibility

	26
	Ato Wendwesen Abeje
	MoWR
	Soil Expert

	27
	Ato Eyob Mengistu
	MoWR
	Land Use Expert

	28
	W/t Selamawit Assefa
	MoWR
	Irrigation Engineer

	30
	Ato Teshale Adgo
	BoARD, Bahir Dar
	

	31
	Dr. Solomon Abate
	ENTRO
	Coordinator

	32
	Ato Woubalem Fekadu
	ENTRO
	Social Expert

	33
	Ato Solomon Teka
	EPLAUA, ANRS
	Focal Person

	34
	Ato Muluken Lakachew
	BoWR, ANRS
	Focal Person

	35
	Ato Gashaw Semma
	Zefie Micro-catchment
	Farmer

	36
	Ato  Tilahun Semma
	Zefie micro-catchment
	Farmer

	37
	Ato Nigatu werku
	Zefie Micro-catchment
	Farmer

	38
	Ato Ewnetu Alem
	Zefie Micro-catchment
	Farmer

	39
	Abei wassei
	Baskura Micro-catchment
	Farmer

	40
	Gashaw Fekadu
	Baskura Micro-catchment
	Farmer

	41
	Ato Wobei Abate
	Kanti Micro-catchment
	Farmer

	42
	Ato KAssaw Yiset
	Kantai Micro-catchment
	Farmer

	43
	Keis Gedefaw Bogei
	Kantai Micro-catchment
	Farmer

	44
	Agmas Manamno
	Kantai Micro-catchment
	Farmer

	45
	A woman whose name was not taken/ head of the household
	Kantai Micro-catchment
	Farmer

	46
	Two male household heads  whose names were not recorded
	Enqulal/Negadras Micro-catchment
	Farmers


Annex E:       Slope Classes in the Jema, Gumera and Ribb Watersseds

	Slope classes in %
	Area in sq km
	 Area in ha
	% of the watershed

	0 to 2
	14.672460000
	1467.24
	 

	2 to 5
	32.066500000
	3206.65
	 

	5 to 8
	30.164400000
	3016.44
	 

	8 to 15
	54.219650000
	5421.97
	 

	15 to 30
	76.874820000
	7687.48
	 

	30 to 60
	31.482070000
	3148.2
	 

	>60
	0.418720000
	41.87
	 

	Total Jema
	239.898620000
	23,989.85
	 


	Slope classes in %
	Area in sq km
	Area in Ha
	% of the watershed

	0-2
	584.536180000
	58453.62
	 

	2 to 5
	417.284490000
	41728.45
	 

	5 to 8
	261.521010000
	26152.1
	 

	8 to 15
	248.442400000
	24844.24
	 

	15-30
	91.161970000
	9116.19
	 

	30-60
	8.973310000
	897.33
	 

	>60
	0.152470000
	15.25
	 

	Total Gumera
	1612.071830000
	161207.18
	 


	Slope Classes in %
	Area in sq km
	Area In ha
	% of the watershed

	0-2
	770.404240000
	77040.24
	 

	2 to 5
	395.639880000
	39563.99
	 

	5 to 8
	232.538400000
	23253.84
	 

	8 to 15
	267.915390000
	26791.54
	 

	15-30
	168.140260000
	16814.03
	 

	30-60
	34.753530000
	3475.35
	 

	>60
	0.856180000
	85.62
	 

	Total Ribb
	1870.247880000
	187024.61
	 


ANNEX F:
Potential Physical and Biological Interventions for Micro-catchments Livelihoods improvement in the Jema, Gumara and Ribb Watersheds as Derived from Environment, Forestry and Agro-forestry Assessment

	Watershed
	Potential Interventions
	Current Land Uses/livelihoods
	Micro-catchments

	
	Physical
	Biological
	Others
	
	

	Jema
	Construct roads /all weather to make kebeles accessible for development support; assist farmers to construct and maintain stone and soil bunds; waterways, cut off drains, check dams, micro-basins, etc
	Establishment and improvements of existing nurseries/private for production of seedlings of trees, high value fruit trees and  shrubs; Integrating closure and reforestation in areas and on steep slopes (>30%)with livestock rearing and fruit trees planting; assisting farmers to close steep slopes i.e.>15%  of communal grazing lands and plant multipurpose trees and share protection and cut and carry uses on individual basis; assist farmers to widen choices for fast growing multipurpose tree seeds and avail seeds; assist farmers to establish hedgerows/alley cropping, grass strips and fodder crops along physical structures
	assist farmers to develop environmental awareness through training and  tours; assist farmers to develop participatory land use plan and implement it accordingly; assist farmers to ban free grazing and start stall feeding; assist farmers to develop and use watershed management bylaws and use them according to the land use plan; assist farmers to undertake beekeeping, fattening and stall feeding
	Crop production, tree production, wood collection, settlements, livestock production including beekeeping based on free grazing and browsing, seedling production for sale and local use, off-farm activities such as pottery, blacksmith, carpentry, masonry, out migration of labor
	Engule


	Watershed
	Potential Interventions
	Current Land Uses/livelihoods
	Micro-catchments

	
	Physical
	Biological
	Others
	
	

	Gumara
	Assist farmers  to undertake flood control measures by planting grasses and trees on stream and gully banks; assist farmers to construct stone and soil bunds, waterways, checkdams, cut off drains, hill side terraces and contour trenches by combining with tree planting and hedgerows where ever necessary as per agreements made by the community during participatory planning.
	Assist farmers to plant trees and fruit trees on steep (>15 % ) slopes and combine livestock rearing; assist farmers to establish hedgerows on crop fields along physical structures on slopes 15 to 30%; avail different species of fruit trees, trees and shrubs seeds of multipurpose that grow fast to farmers; assist farmers to close degraded grazing lands above 30 % slope and use cut and carry systems i.e. stall feeding; assist farmers to shift from annual cropping on steep slopes i.e. 30 to 60% to area closure, tree crops plantation, beehives/honey production, and tree planting and stall feeding
	Assist farmers to get adequate supplies of fuel wood saving stoves, assist farmers to get water for watering seedlings in dry seasons at least for 6 months duration after transplanting; Assist farmers to control free grazing by developing participatory land use plans and implementing agreed bylaws during  plan preparation; provide farmers with different seedling raising and tree planting and management tools;  organize and undertake experience sharing tours for selected farmers and DAs. 
	Crop production, settlement and infrastructure; livestock production; tree planting, market, church, 

off-farm activities, out migration of labor


	Enkulal/Gelawdiwos, Zefie


	Watershed
	Potential Interventions
	Current Land Use/Livelihoods
	Micro-catchments

	
	Physical
	Biological
	Others
	
	

	Ribb
	assist farmers to construct and maintain stone and soil bunds; waterways, cut off drains, check dams, micro-basins, etc on slopes 8 to 60 % and area closure > 60%
	strengthen the capacity of seedlings production of individual farmers by supplying seeds of different tree and fruit tree species and implements necessary for use;  assist farmers to stop cultivating on steep slopes i.e. 30 to 60 %  and to shift  from annual crops to trees, fruit trees, beekeeping and  livestock stall feeding; assist farmers to establish hedgerows along physical conservation structures on slopes 15 to 30 % land and grass strips below; assist farmers to plant tree crops in homesteads around homesteads and trees of varieties  of indigenous species; assist farmers to establish alley cropping on steep slopes 15 to 60 % and assist farmers to establish hedgerows on crop fields along physical structures on slopes 15 to 30%; and 8 to 15% ; assist farmers to improve private nurseries and their capacities by supplying seeds and tools
	Develop and implement participatory land use plan based on the existing land use laws, assist farmers to control free grazing and start stall feeding, organize and undertake environmental  awareness development training and tours; assist farmers to have and use fuel wood saving stoves
	Production of annual and perennial crops, settlements, tree planting and wood production,  livestock production through free grazing and browsing, wood collection, off-farm activities, out migration of labor
	Baskura and Kantai


ANNEX G.  How Interventions are Identified and Suggested

Biological interventions that can improve the livelihoods of the communities whose current meager livelihoods are dependent mainly on production of crops, livestock, woods and other supporting activities of livelihoods was based on problems identified during discussions and surveys conducted in the three watersheds, weredas and 5 micro-catchments falling within the watersheds. Discussions were held with wereda development subject matter specialists, development agents (DAs), Kebele leaders, farmers and households. 

During discussions the participants were requested to disclose their views how these problems could be tackled and to site appropriate interventions required to overcome the problems. Their views thus helped to recognize and specify some of the interventions sited for improvement of livelihoods in the three catchments by developing, conserving and appropriately utilizing the vegetation, soils, water and climate of the area. Land being a scarce resource due to miss-utilization and in appropriate management of the environment has resulted into low levels of livelihoods and food insecurity for a certain period of time in a year. 

Life in the upper parts/rugged portions of the watersheds is mainly based not on appropriate utilization of the land resources but on good rains that contribute to the wetting of the soils with the remaining moisture from tremendous overland flow that is not controlled by the vegetation cover to percolate properly in the body of the prevailing soils. 

In the past three to four decades a lot of efforts have been exerted to improve the environment, protect soil erosion and conserve soils to provide good yields with physical and biological measures. However the approach and the strategy being top down didn’t bring satisfactory results except eucalyptus tree planting around homesteads, on field boundaries and roadsides and plantations on hills and gullies. Eucalyptus being fast growing with high survival rate, supportive in improving livelihoods of the community by supplying wood for construction, fuel-wood energy and sale has created sustainability though its capacity in the management of soil and water resources is controversial. 

Added to that, lack of appropriate land use policy, proclamation, regulation and land use right certification and not accepting the top down techniques of physical and biological soil conservation measures on part of the farmers and the thinking that the land and its resources management is the responsibilities of the government and the NGOs has greatly enhanced the problems/ issues. 

In order to get solutions for the prevailing problems, the livelihoods improving project of the fast truck projects of the Eastern Nile Subsidiary Action Programme looks into appropriate components for the project to include:

· trees that would improve the fertility of the soils; 

· interventions that facilitate soil moisture availability for transplanted trees for at least the dry period before the rain starts in April; 

· the roots of grasses, trees and shrubs that tie up the soils not to be taken away by overland flow; 

·  multipurpose trees that provide foliages for livestock feed; and 

· Trees that provide fuel-wood, wood for construction and charcoal relatively equivalent with Eucalyptus globules based on the interest of the community/land users and development actors working with the community.

The tree planting and other livelihood improving components of the project will be those preferred by the community and the stakeholders at a grass root level to meet the demands of bottom up planning which in principle is sustainable and inclined for modification and correction. Biological interventions that would be involved in the project formulation, design and implementation are sought to be easy for implementation and fast in response to improving livelihoods in the micro-catchments in particular and the watersheds in general.

Biological interventions required in improving livelihoods and justifications for considerations

The biological intervention that would be considered as components of the livelihood improving project of the eastern Nile projects will involve species that prove easy and high survival rate; high biomass production; high capacity of nitrogen fixing; high rate of litter decomposition capacities; high capacity of fodder and fuel-wood production; high rate of seed production; high capacity of moisture stress tolerance, high capacity to resist pests and diseases and high capacity of conserving the soil and its moisture during non rainy periods.

Establishment and improvements of existing nurseries/private for production of seedlings of trees, high value fruit trees and shrubs

This type of intervention is necessary in the three watershed areas because farmers in the watersheds are already practicing seedling production/raising by gathering seeds of different useful trees and economic shrubs and trees both for transplanting on their own land for selling in markets and at sites for those who do not raise seedlings. 

Farmers who own nurseries need only to have seeds of multi purpose trees, shrubs and grasses that provide protection for their soils and improve livelihoods by improving the fertility of soils, supplying fruits, fodder, and wood for different purposes and generate significant income. The existing private nurseries need improvements through upgrading the skill of the farmers who own nurseries, supply of nursery management tools, seeds of different adaptable species and tools for transplanting seedlings and adequate land that wood be acquired from communal lands. Assisting such farmers make re-vegetation of the area easy and quick since sustainability is not a question because as the action will be based on farmers’ interest, participatory land use plans and on started existing works of them. It also enhances the rehabilitation of resources and improvement of livelihoods in the micro-catchments in particular and the watersheds in general. 

Farmers can be assisted by availing long term (5-7 years) credit facilities that can be accommodated through revolving fund system. Repayment can be started when the farmer begins to sell seedlings after two years from the date improvements are made. Assistance for establishment of nurseries can be given for those farmers who do not have their own nurseries and farmers who want to establish nurseries in groups. Such community members can be assisted by providing training on how they manage nurseries, select nursery sites, providing tools and seeds for nurseries and planting sites and selecting appropriate transplanting sites for different types of shrubs, fruit trees and other economic trees planting. These have to be done based on the participatory land use plan and bylaws of watershed development agreed and singed by the community.

Integrating closure and reforestation areas on steep slopes (>30%) with livestock rearing and fruit trees planting

This type of intervention is important to improve the productivity and the environment in the areas where the land slope is greater than 30 %. Currently the livelihoods in such land are mainly livestock grazing and cultivation of crops on steep land resulting into severe land degradation and soil erosion. Such lands could be productive if closed and planted with multipurpose trees and fruit trees and allowed to regenerate indigenous woody and herbaceous species that can be used as animal feed, land protection and generation of woods for different purposes. Areas even >60 % slope should be closed for natural regeneration of indigenous species and enrichment planting of trees and cut and carry system of uses.

In areas between 30 and 60 % slopes, animal/livestock feed can be harvested and fed to livestock in stall from this land and fruits can be harvested within five years time. Seedlings of trees to be planted on such land can be obtained from private and group nurseries. The land can be developed by group of farmers, individuals who own parcels of land on such slopes or the communities who had been using this land communally. Management and utilization of such a land can be decided by the community during preparation of participatory land use plan and formulation of community watershed development and management bylaw. 

Assistant to be set to such farmers is training as to how to manage and develop such a land; technical assistance on selection of planting materials and practices of conservation measures; tools, seeds and assistance in developing by laws that prohibit free grazing and unplanned utilization of the resources. 

Material assistance can be provided in the form of credit from revolving fund budget of the livelihood improving project where prepayment can be started after five years for duration of at least three years. Combining honey production in this type of land use system will multiply the sources of livelihoods.

Assisting farmers to close steep slopes i.e.>15% of communal grazing lands and plant trees and share protection and cut and carry uses on individual basis
Communal grazing lands situated on steep slopes above 15 % slopes require special consideration for development. Such lands in the three watersheds areas are overgrazed and trampled and footpaths are gullied as a result of overland flow on bare soils at the beginning and during rainy seasons. Some portions of such land are heavily truncated due to overgrazing and trampling. Such lands should be closed for regeneration and cut and carry use by the communal land users. Communal use of lands in the watersheds has revealed that poor management and development activities. However, future communal land use should ascertain the improvement and development of resources and livelihoods in the area. 

Thus, the land to be closed should be abided by the community watersheds management and resources use bylaw to maximize benefit out of it. Trees, shrubs and fruit tress can be planted in this unit of land by avoiding free grazing so as farmers can secure multiple livelihoods. Share of benefits and management of resources can be decided by the users during participatory planning and development of bylaws. 

Technical assistance needed for development of such land resources are training on management and use of communal land resources; selecting planting species and supply of seeds and tools for nurseries and transplanting. Fodder can be harvested and stall fed to livestock in every raining season and leaves of trees during dry season. Other benefits can be shared among the community as per arrangements to be made during planning and bylaw preparation. Honey production can be combined with such land use system to more improve livelihoods in the watersheds.

Assist farmers to establish hedgerows/Alley cropping on crop fields along physical structures on slopes 15 to 30%
Currently, arable lands on slopes between 15 and 30 % slope are exposed to erosion mainly due plowing the soil down and up slopes, inappropriate soil management practices and breaking the existing physical soil conservation structures. The actions thus enhanced soil degradation in the form of reducing its depth and depleting its fertility. Improvements of soils on such slopes need application of both physical and biological measures and use of appropriate organic and inorganic fertilizers. The steepness of the slope invites the reconstruction and improvements of stone or stone faced bunds. Moreover planting hedgerows along bunds maximize the benefit of the land use by providing more protection for the soil, availing organic matter and nutrients needed by crops, forage fore the livestock and wood for fire and charcoal. Added to that, roots of the hedgerows facilitate easy percolation of rain water into the ground. Farmers using such a land for growing crops should be encouraged to undertake construction of bunds and planting of trees with a family labor or on private basis. “The scientific recommendation is to plant a combination of perennial, semi-perennial and annual crops. Crop combination is balanced to enhance soil fertility, maximize yields and allow the farmers an efficient work schedule”(Henrylito D.Tacio in the Agro-forestry To Day, January-March 1991, Volume 3 # 1).

Farmers cultivating such types of land need to be assisted to stop free grazing and practice cut and carry system so as to enable them to improve livelihoods. Choices for shrub, tree and grass species to be planted in such a land should be one of the technical assistances to be provided by the wereda subject matter specialists and DAs. Seedlings for this purpose can be raised in private and group nurseries with the assistance from DAs. Farmers who are willing to be involved in such activities need to be supplied with seeds of appropriate varieties of shrubs, trees and grasses that would be useful for establishment of hedgerows and tools necessary for raising seedlings and transplanting on revolving fund basis. Farmers also should be trained how to reconstruct physical structures and establish hedgerows. The re-vegetated land also influences honey production as one of means of livelihoods. Hedgerows can be cut when they grow to a height of two meters and tree canopies can be lopped before planting crops in between hedgerows. 

Assist Individual Farmers to Establish Grass Strips of Agreed Widths on Contours of Crop Fields and Along Gullies and Stream Banks On Slopes 5-15 %.

Though soil erosion by rain is minimum compared to upper slopes in this part of the crop fields in the watershed, it is essential that soil erosion should entirely be stopped at all portions of the lands in the micro-watersheds and watersheds in order to greatly improve livelihoods. Hence establishing grass strips at agreed width and interval with the individual farmers in such a slope maximizes the use of water and nutrients to improve production per unit area. The grass strips provide feed, soil erosion protection and improve percolation of water through the root paths. The grass from the strips can be cut and carried for livestock to be fed in stalls. 

Farmers need to be educated on how to establish grass strips in their crop fields, select best grass species, raise seedlings, transplant seedlings and avoid free grazing and minimize the number of livestock based on availability of feed. Assistant needed by the farmers for establishment of grass strips are decisions through discussions on: the merits of stabilizing grass strips, deciding intervals and widths of grass strips and provision of seeds and nursery tools on revolving credit fund system. Grass strips protect down slope movement of soils, reduce silt load and controls land slide on banks of streams and increase the moisture availability period in the crop fields.

Assist Farmers to Develop Participatory Land Use Plan and Implement it Accordingly

Participatory land use planning at a community level will help solve most of the problems of food insecurity and miss-utilization of resources within the domain of a community or micro-watersheds though it can not be considered as a panacea for every problem prevailing in the watersheds. However, undertaking the activity with elected members of the micro-watersheds in the three watersheds enable to identify social and natural resources existing in each micro-watersheds, their potential and constraints for development and their extent and distributions in the micro-watersheds. 

Mapping these resources by the community and trying to relate the mapped resources with high resolution satellite imagery maps help assist to prepare a base map that shows all resources and their specific area of occupations with the community. The base map that shows the resources potentials and constraints can be used to look into solutions by farmers for prevailing problems in each unit of the resources. This in turn will lead to the processes of land use development planning for improvement of livelihoods and resources management and sustainable land uses. 

The land use plan prepared at this stage will lead to preparation of action plans and modalities of implementation. Modalities of implementation could be individual, communal or group that would be based on the interest and decision of the community using the watersheds and/or micro-catchments. The implementation modalities lead the community to develop bylaws of resource use, conservation and development that enforces the land users to implement the plan according to agreements, revise the plan when need arises and update the plan for better livelihoods. The bylaws will consist of articles that enforce land users to obey the prohibition of free grazing and in appropriate uses and management of resources.

Assist farmers to develop environmental awareness through training and tours

Environmental awareness campaign for every community member enables him/her to care for resources and sustainable use of the renewable and non-renewable resources so as to improve livelihoods and tackle the problem of food insecurity and produce surplus without causing damage to the soil, vegetation, water and climate. In order to create such a healthy and productive environment in the micro-catchments and  the three watersheds; the communities’ awareness about the virtues of the well being of the environment should be developed through awareness development campaign, training and organization of experience sharing tours for champion farmers in particular and to the community in general. 

Experience sharing tours can be organized within the region where successes of watershed development had been achieved by communities or individual farmers and elsewhere within the country in the rest of the federal regions where successes had been achieved in livelihoods improvement and development through development activities of watersheds at individual or community levels. 

Selected farmers who will be involved in the training and experience sharing tours lead future watershed development activities in the micro-watersheds where the project will start implementation of livelihoods improvement project in the three watersheds. 

The rest of the farmers will be encouraged to follow the champion farmers and adapt their good efforts and replicate the same on individual and communal land holdings for improving livelihoods within households. In such approach the number of follower farmers’ increase from year to year.

Environmental awareness developments need to be the prior activity of the project in its first phase of implementation. The communities’ environmental awareness can be developed by preparing and distributing simple teaching aids and materials like pamphlets, news letters, booklets and posters to the communities and organizing teaching and discussion forums on merits of environmental protection, development and conservation i.e. in churches and mosques on monthly saint days and Sundays. 

Teaching can also be conducted on topics of appropriate management and development of soil, vegetation and water resources and techniques of soil and water conservation that would improve livelihoods and food security in the watersheds.

Assist farmers to own and use fuel wood saving stoves

The rural development programs in the ANRS have considered the introduction, promotion and dissemination of Fuel Wood Energy Saving Stoves as one of the important environmental development activities that would improve livelihoods by reducing pressure on the existing woody vegetation and saving cooking time and energy to improve livelihoods in the community. 

This intervention was undertaken by selecting champion farmers among the community and providing training on possible improvements of existing traditional stoves and making newly invented fuel wood saving stoves that can be useful for the community. The trained farmers are supposed to train the rest of the community members on how they improve the traditional stoves and use other fuel wood energy saving stoves and produce the newly invented stoves for sale to the community members. 

The farmers currently are well aware of the uses and advantages of the stoves but the dissemination and training activities are discontinued or not regularly active mainly for lack of follow-up and encouragement of the trained trainers. The farmers are willing to be trained and get the fuel wood energy saving stoves as they are useful for their livelihoods. Thus, believing that fuel wood energy saving stoves reduces and improves the land degradation processes and food insecurity indirectly, the fast truck livelihood projects of Eastern Nile should take the responsibility of reactivating this project as one of the components of it. 

The required assistance in this project should consist of refreshing the skills of trained farmers, helping the trained trainers to produce the already introduced stoves by supplying credit from revolving fund of the livelihoods project to enable them produce the stoves regularly, encouraging them to provide training to the rest of the farmers to produce improved traditional stoves by themselves and propagate the knowledge of uses of fuel-wood energy saving stoves. For doing this the project should provide daily allowances for the trained trainers for the days they spent on training the rest of the farmers. 

Farmers who are willing to use fuel wood energy saving stoves can be provided with adequate credit from the revolving fund which will be earmarked for this component.

If farmers need to improve their housing conditions to properly and safely use the stoves there should also be a revolving fund budget from which they get credit. Such a project can indirectly improve the vegetation cover of the watershed, help assist to avail wood for sale, feed for the livestock and facilitates good moisture availability for annual and perennial crops production.

Planting and Managing Tress around Homestead

Tree planting around homesteads is a common practice in the micro-catchments. Such a practice is considered as both traditional and modern agro-forestry systems. In the traditional system farmers retain indigenous trees in homesteads and crop fields to provide shade, wood for different purposes and improve the fertility levels of the soils. On the other hand, tree planting around homesteads focuses on Eucalyptus as a source of wood for sale, construction and fuel wood energy. These practices should continue in all the micro-catchments and watersheds with indigenous and exotic tree species that are most preferred by participating farmers. The form of homestead tree planting should depend on choices of the farmers for species and spacing of planting between trees. Homestead tree planting could be carried out in rows around homesteads and scattered in home gardens. The practice, as one of the livelihoods project components needs assistance in supply of varieties of fast growing trees seeds. Seedlings can be raised in private nurseries with the use of the individual’s nursery capacity.
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