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1. General Back ground
1.1.

Environment for Green Economy Development

Human societies of different interests and values, with the objective of using resources, have
interacted with the environment throughout history and, in the process; they have altered it. Most
African economies depend highly on natural resources, aim to achieve industrialization and
economic diversification, and face challenges of poverty and unemployment. Therefore, a
pathway to a green economy requires action on three fronts: capitalizing on Africa’s natural
capital, exploiting opportunities for industrial growth and establishing enabling policies and
institutions.
First, the economic importance of natural capital in wealth creation, employment, livelihoods,
and poverty reduction in Africa needs to be recognized. Africa’s natural resources support its
social and economic systems. They provide a basis for livelihood to the poor and most
vulnerable, which depend primarily on nature for survival. Natural capital assets sustain much of
the tourism and associated service industries, which have become essential pillars of external
trade, foreign exchange revenue generation and employment creation in African countries.
Second, Africa’s early stage of industrialization offers avenues for an industrial development
supported by the deployment of clean, efficient, and resource-saving technologies. Such
technologies would increase energy and resource efficiency in the exploitation of the continent’s
natural resources, whilst avoiding wasteful consumption, undue economic costs and risks of
resource depletion. While the technological and financial requirements of green industrialization
are considerable, there are indications that existing opportunities for leapfrogging yield very high
potential returns, as can be observed in the African aluminum industry.
Lastly, driving green economic transformation will require a set of enabling policies and
institutions that imply a critical role for the State, through public investment, fiscal policies,
regulations, government procurement, and market creation at national, regional and international
levels,
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As development policy has evolved, different approaches have been emphasized at different
times that range from promoting more productive agriculture and industrialization to structural
adjustment. Global efforts made in the last 50-60 years are known to have brought significant
advances both in GDP and in Human Development Index (HDI) measures in most countries of
the world. Nevertheless, the record of development at the global level is found to be
unsatisfactory and criticized for two reasons. First, the benefits of development have been
distributed unevenly, i.e. income inequalities remain persistent and sometimes increasing over
time; and the global numbers of extremely poor and malnourished people have either remained
high or in some areas have increased. Secondly, development-related endeavors have resulted in
major negative impacts on the environment (such as depletion of biological resources and
pollution) and on the existing social structures.
Growing awareness on the failure of the traditional development thinking to satisfy the needs of
the expanding global population, in turn, led to emergence of the idea of sustainable
development. Sustainable development is development which meets the needs of the present
generation without compromising the ability of future generations to meet their own needs. The
concept of sustainable development takes into account the interlinking of the environment,
economic and social issues. The idea of development, in this sense, is not based on a straight-line
progression from traditional to modern mass-consumption society which results in social
inequalities and negative environmental impacts. Instead, the kind of development aspired here is
that remedies social inequities and environmental damage while maintaining a sound economic
base.
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Figure 1: Three Dimensions of Sustainability
Source: Green Growth, Green Economy And Sustainable Development: Terminological and Relational Discourse
2017

The kind of economy developed in this case is green economy that results in improved humanwellbeing and social equity while significantly reducing environmental risks and ecological
scarcities.
Green Economy: A green economy can be defined as one that results in improved human wellbeing and social equity, while significantly reducing environmental risks and ecological
scarcities (UNEP, 2011). It can also define as an economy where economic prosperity can go
hand-in-hand with ecological sustainability.
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Table 1: Selected Definitions of Green Economy
Source

Definition

UNEP’s working

“…A system of economic activities related to the production, distribution

definition (UNEP,

and consumption of goods and services that result in improved human well-

2010b)

being over the long term, while not exposing future generations to
significant environmental risks or ecological scarcities…”

Green Economy

“…A resilient economy that provides a better quality of life for all within

Coalition, 2010

the ecological limits of the planet…”

The
Green

UNEP-led Economy “that result in improved human well-being and social equity,
Economy while significantly reducing environmental risks and ecological scarcities.

Initiative

It is low carbon, resource efficient, and socially inclusive.”

(UNEP, 2011)
International
Chamber

“…An

economy in

which

economic

growth

and

environmental

of responsibility work together in a mutually reinforcing fashion, while

Commerce, 2012

supporting progression social development…”

Diyaret al., 2014

“…The economy where the growth of the people’s welfare and employment
increase are provided owing to the state and social investments ensuring
reduction of emissions and environmental pollution and stimulating
effective use of energy and resources as well as preventing from any harm
to biodiversity and ecosystem”

Source: Green Growth, Green Economy And Sustainable Development: Terminological and Relational Discourse
2017

In practical terms, in a green economy investing in ecological resources and services, such as a
stable climate, bio-diversity and clean air and water, can be an opportunity for profit,
employment and growth rather than cost and burden on economy. Green Growth is the process
of greening conventional economic system and a strategy to arrive at a green economy. Thus,
pursuing a Green Economy and Green Growth means more than just investing in ecological
resources and green technologies, such as renewable energy technologies.
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Green Economy/Green Growth is a new strategy in a sense that it focuses on greening economic
systems through a system change, while sustainable development as defined in Agenda 21
describes the need for incorporating environmental sustainability into economic policies without
providing guidance on “how”. It evolved into a new development paradigm illustrating how
economic development and environmental sustainability can reinforce each other and create a
win-win synergy to overcome the trade-offs of the conventional paradigm. The idea that the
ecological crisis can provide new opportunities for greening the economic growth has also
emerged recently. Green Economy/Green Growth can be a leapfrogging strategy for developing
countries to pursue economic development without repeating the conventional “grow first, clean
up later” path. Today, the concept of green economy has evolved to consider also social issues.
Some individuals and firms have been implementing environmentally responsible practices for
over a decade or more; however, currently the green sector of the development industry is
experiencing rapid growth. Innovative firms have embraced principles of sustainable design,
creating projects having a minimal impact on the environment. Governments have encouraged
expansion of the green sector through policies promoting green development practices.
The Government of the Federal Democratic Republic of Ethiopia, the Regional State and city
administration are striving to fulfill their responsibilities to their citizens. They strive to provide
Social services and securities ensure adequate functioning of infrastructure, provide a climate
Conducive employment and pay their debts. They are promoting development, and achieve their
national aspirations using the resources available at their disposal in sustainable manner. To be
able to achieve the desired social and economic development, the government has already started
to pursue its development endeavors following the green growth path.
Accordingly, the country’s second 5 years Growth and Transformation Plan (2015/20162019/2020) that aims at improving the livelihoods of its people is being implemented. The GTP,
which aims at sustaining the rapid and broad-based growth of the country, hinges on seven
pillars and four of these (i.e. sustaining faster and equitable economic growth, maintaining
agriculture as a major source of economic growth, creating favorable conditions for the industry
to play key role in the economy, and enhancing expansion and quality of infrastructure
development). Furthermore the environmental sector plan is also mainstreamed into the GTP II
of the country. One of the activities outlined within the environment sector plan of the GTP II is
5

the preparation of Fact sheet of the country through undertaking fast assessment and third
Ethiopian environment outlook. To this end, The Environment, Forest and Climate Change
Commission of the Federal Democratic Republic of Ethiopia have conducted assessment of
“Ambasa Chaka” forest ecosystem in an integrated approach to study the status of the forest.

1.2.

Frame works/Approaches

1.2.1. The Driver-pressure-state-impact-response framework
The current study tried to use the DPSIR framework/approach. This approach put emphasis on
understanding the trends and cause–effect relationships of the social, economic and
environmental conditions in a given geographic setting.
The DPSIR framework is a variant of the Pressure – State – Response (PSR) framework
originally developed by (Rapport and Friend, 1979) for Statistics Canada and also adopted by
other bodies. The “DPSIR” framework is multi-scalable and indicates generic cause and effect
relations within and among the following:
DRIVERS: The drivers are sometimes referred to as indirect or underlying drivers or driving
forces and refer to fundamental processes in society, which drives activities having a direct
impact on the environment;
PRESSURES: The pressure is sometimes referred to as direct drivers as in the Millennium
Assessment (MA) Framework. It includes in this case the social and economic sectors of society
(also sometimes considered as Drivers). Human interventions may be directed towards causing a
desired environmental change and may be subject to feedbacks in terms of environmental
change, or could be an intentional or un-intentional by-products of other human activities (i.e.,
pollution);
STATE: Environmental state also includes trends, often referred to as environmental change,
which could be both naturally and human induced. One form of change, such as climate change,
(referred to as a direct driver in the MA framework) may lead to other forms of change such as
biodiversity loss (a secondary effect of climate gas emissions);
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IMPACTS: Environmental change may positively or negatively influence human wellbeing (as
reflected in international goals and targets) through changes in environmental services and
environmental stress. Vulnerability to change varies between groups of people depending on
their geographic, economic and social location, exposure to change and capacity to mitigate or
adapt to change Human well-being, vulnerability and coping capacity is dependent on access to
social and economic goods and services and exposure to social and economic stress;
RESPONSES: Responses consist of elements among the drivers, pressures and impacts which
may be used for managing society in order to alter the human – environment interactions.
Drivers, pressures and impacts that can be altered by a decision-maker at a given scale are
referred to as endogenous factors, while those that can’t are referred to as exogenous factors.

2. Socio-Economic Environment
2.1.

Social Environment

The social environment refers to the immediate physical and social setting in which people live
or in which something happens or develops. It includes the culture that the individual was
educated or lives in, and the people and institutions with whom they interact. The interaction
may be in person or through communication media, even anonymous or one-way, and may not
imply equality of social status.
Bambasi is one of the 20 woredas in the Benishangul- Gumuz Region of Ethiopia. It’s part of the
Asosa Zone, bordered by Mao-Komo special woreda in the southwest, Asosa in the northwest,
Oda buldigilu in the northeast, and by the Oromia Region in the southeast.
This woreda and its only town, Bambasi, are named for the tallest point in this Zone, mount
Bambasi. The is a a strong social interaction between the society.
2.1.1. State and trend of social environment
Population

Population in urban areas grows more rapidly than rural population worldwide, particularly in
developing countries including Ethiopia.population in this sense describes both human and
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animal population. The cattle population of bamabasi woreda in 2018 was 44187. According to
2007 national census of Ethiopia human population annual growth rate within the study area
expected to be nearly 2.43%.
Based on the 2007 Census conducted by the CSA, Bambasi woreda has a total population of
48,694, an increase of 41.24% over the 1994 census, of whom 30,720 are men and 17,974 are
women; 9,146 or 18.78% of its population were urban dwellers.With an estimated area of
2,210.16 square kilometers, Bambasi has a population density of 22.03 people per square
kilometer which is greater than the Zone average of 19.95.
The 1994 national census reported a total population for this woreda of 34,475 in 8,117
households, of whom 17,419 were men and 17,056 were women; 4,164 or 12.08% of its
population were urban dwellers.
As shown on figure 2 below, the population of the woreda was 80,424 in the year 2019.The
details of the population data of year 2007-2019, the population trend of the woreda shows rapid
growth from 48,694 to 80,424 (Population Projection of Bambasi Woreda).

Population growth of Bambasi Woreda
90000
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80000
64619

70000
60000
50000

48694
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2013

40000
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30000
20000
10000
0
Population

Figure 2: population projection of Bambasi woreda from 2006 to 2019 with six years period (Source: 2007 Census
and finance and economic development office of Bambasi Woreda)

Based on the 2007 national census conducted by the CSA, the majority of the inhabitants were
Muslim (66.69%), while 29.26% of the population practiced Ethiopian Orthodox Christianity,
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and 3.83% were Protestant. However, in 1994, the largest group was muslim (72.3%) which was
followed by Ethiopian Orthodox Christianity (26.3%) and Protestant (1.4%).
The are six largest ethnic groups in Bambasi were the Amhara (52%), the Berta (33.8%),
the Oromo (32.3%), the Fadashi (12.3%), the Tigray (5.7%) and the Mao (3.7%). Amharic is
spoken as a first language by 42.7%, 33.7% speak Berta, 13.4% Fadashi, 12.2% Oromiffa, 5.6%
Tigrigna and 3.7% speak Mao one of the northern group of Omotic languages(Bambasi woreda
finance and economic development office,2019).
Education
Education is the most important factor that plays a leading role in Human development. It
promotes a productive and informed citizenry and creates opportunities for the socially and
economically under privileged section of the society. One of the primary goals of Ethiopia
Ministry of Education is promoting primary education in every corner of the country, based on
the motto “quality education for all". Accordingly, regions are working in line with this
objective.
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Figure 3: No of student in Bambasi Woreda (Finance and Economic, 2018)
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In figure 3 above primary education levels revealed significant increases. This could be due to
the emphasis given by the government to extend education to all segments of the society. The
number of students in both sexes shows an increase in in all years. In case of secondary
education the number of male students was decrease in the year due to the drop out of students to
for searching temporary works in and out of the woreda to fulfill household needs (Bambasi
Woreda Education Office, 2019).

No of Techers in Bambasi Woreda
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Figure 4: No of Teachers in Bambasi Woreda (Finance and Economic, 2018)

As shown in figure 4, the number of teachers in primery education and secondary education was increase
in 2015, 2016 and 2017.This is due to the increment of students for each year.This indicates that the
government give much emphasis to education in bamabasi woreda in both primery and secondary
education.

Health
Health is one of the most preeminent social sectors. It can be broadly defined as the state of
being well physiologically and psychologically. It also has overarching effect on sustainable
socio economic development. Health is a fundamental prerequisite for the successful
achievement of any work which has significant importance for family, organization and for the
country in general.
10

In the woreda different health facilities, such as 2 health center upto now and 30 health post in
2014 and 43 in the year 2019.This indicates that the number of health centers remains the same
in each year but the number of health post increased by 13 from 2014 to 2019 (figure 6).

Health Institutions in Bambasi Woreda

43
NUMBER OF HEALTH INSTITUTIONS

45
40

30

35

2014

2019

30
25
20
15
10
5

2

2

0
Health Centers

Health Posts

HEALTH INSTITUTIONS

Figure 5: Type of health institutions in Bambasi Woreda
Source: Health office of Bambasi Woreda (2014 and 2019)

In addition, according to Bambasi woreda health office report (2019), there is also
nongovernmental health institutions in the Woreda, which includes 4 pharmacies, 2 primary
clinic, and 3 medium clinic. However, the functionalities of these health institutions are varying
in providing the required services mainly due to the availability of water and electricity.
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Figure 6: Number of health institutions with accesse to water and electricity in Bambasi Woreda
Source: Health office of Bambasi Woreda (2019)

According to figure 7,from the total 1of health centers got access to water supply, reversely 39
health posts did not get access to water supply. This indicates that there is greater water shortage
in both health posts and health centers.FGD participiants also explained that,due to the shortage
of water both humanbings and cattles are prown to different diseases. The figure also shows all
of health centers got access to electricity, whereas 3 heath posts got electricity out of the total 43
health posts. According to the assessment made by the health office of the woreda , the most
prominent diseases are, Malaria, Acute febrile illness, Helmenthiasis, Diarrhea and Pneumonia.
Table 2: Adult Top Ten Disease in 2019
No

Type Of Diseases

No.cases

% for Top ten %form
diseases

Total
diseases

1

Malaria

6430

42%

35%

2

Acute febrile illness

1878

12%

10%

3

Helmenthiasis

1786

12%

10%

4

Diarrhea

1224

12%

7%

5

Pneumonia

1059

8%

6%

12

6

Acute upper respiratory tract infection

788

7%

4%

7

Diseases of Musculoskeletal

604

5%

3%

8

Disease of Guinto urinary system

541

4%

3%

9

Disease of skin and sub cutanus tissue

352

3%

2%

10

Typhoid Fever

325

2%

2%

Total

14987

100%

84%

All other Disease

2914

19%

16%

All total Disease

17901

100%

100%

Table 3: Ten top causes of morbidity for under 5 year’s category for Bambasi woreda in 2019
No

Type Of Diseases

No.cases

% for Top ten diseases

1

Diarrhea(non-bloody )

1947

25.46%

2

Pneumonia

1560

20.4%

3

Acute Febril Illness (AFI)

1247

16.3%

4

Diarrhea

738

9.65%

5

Malaria

621

8.12%

6

Heliminthiasis

521

6.81%

7

Acute

upper

respiratory 418

5.47%

of

skin

and 269

3.52%

9

Diarrhea with dehydration

167

2.18%

10

Diarrhea with blood

160

2.09%

infections
8

Infection

the

subcutaneous tissue

The health risks at the woreda are mainly due to the lack of clean water, sanitation and hygiene
(Bambasi Woreda health office, 2019). This is due to the fact that, various diarrheal and other
diseases are spread via fecal-oral routes, especially when water supplies and sanitary conditions
are inadequate. According to FGD an increase in the number of health facilities have improved
the health coverage in each Consecutive year. But eventhough the number of the health post
increase their functionality is limited.
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Transport
The coverage of road in Bambasi woreda have reached 53%. The main asphalt road of the
Woreda is a road that connects Bambasi-Asosa, which is 44 km. All kebeles have a road network
that provides service mainly in winter, but some kebeles doesn’t provide service in summer
because of improper quality of road. There is no cobble stone in the woreda. From the total 44
kebeles 23 kebele get access to road both winter and summer seasons, 16 kebeles get access to
road in winter seasons whereas 5 kebeles

get access to road conditionally.FGD and key

informants explained that those huseholds who get access to road in all seseons have better
opportunity to get market access, to adapt new technology as well as to get different
infrastructure for their own kebele administration rather than those households who did not
access road access.
The length of roads in Bambasi Woreda is 143 km. Among the total, 44 km is asphalt 99 km is
gravel/rural roads (as shown table 4.).
Table 4: Flora of road in Bambasi Woreda
Type of Roads

Flow of Road

Length
road
kilometer

Asphalt Roads

Bambasi- Asosa

44

Gravel Roads

Womba–Selam dabuse

3

Mender 52-53

2

Womba-Mender 41

1.5

Womba- Womba School

1.5

Daubs -Womba

1.5

Main road- Mutsa

6

Inside kebele 2

4
14

of Service of road Service of
in both in winter road only
and summer
Winter









Inside kebele 1

3

Bambasi - Womba

8

Main road- Mutsa

6

Anbesa Chaka- Mutsa

28

Mender 42 - 45

3

Mender44-Garbech wolega

8

Mender49-Garbech metema

7

Tongo – Lega Workea

6










Source: Bambasi Woreda Road and Transport Sector (2019)

Water Supply
The water supply source of the woreda is mainly from both ground and surface water through
hand Dug wells, shallow wells and spring development. In 2019 the total coverage of water in
bambasi woreda was 71.5 %. (Office of water and energy development, 2019). Even if the
coverage of water in bambasi is better,most of the hung dug wells are not give survice for the
households as well as health institutions.
During FGD large number of rural communities, also explained that, there is scarcity of water
for the people, livestock, and agricultural product. Since, many drinking water schemes are nonfunctional. The major reason for the non-functionality of the schemes is the cost for maintenance
is too high to be covered by the user Communities; especially the cost of pipes for the
maintenance of springs is too much high for the communities. Lack of trained manpower in the
Woreda is also other reasons for the non-functionality of the schemes. Furthermore, population
growth is one cause for the scarcity of water in the Woreda.
Energy
Electricity coverage of Bambasi was 23 %. The main energy source for cooking was Firewood
and Charcoal, which cover 80% from total energy source. The main energy source for household
light was kerosene lumps which cover 85.1%.
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Due to this reason, there is high household indoor pollution caused by the energy used for food
cooking. The fire wood used in the house is release carbon mono oxide in the air.
Table 4: Energy source of Bambasi Woreda

Energy Source
Cooking

Household light

Percentage
Electricity
Gas/kerosene
Use both electricity and gas/ kerosene:
Firewood and Charcoal

9%

Charcoal, Gas/kerosene and Fire
Dung Cake :

81 %_
5%

Crop Residue :

5%

Electricity

14 % / 1832
HH
0.3 % / 38
owners
85 %

Solar panels with sources
kerosene lumps

1%
10 %_
80%

Communication service
Even though communication services in urban area has an old age, its expansion yet is poor in
terms of the stage of development and service per capital. The communication infrastructure that
have been rendering service are telecommunication; telephone, fax, and postal services. Bambasi
Woreda, Bambasi town 24 hours telephone services, from total kebeles, but there is problem of
networking system. Total Percentage of Telephone coverage in Bambasi Woreda was 4.6
%.from these wireless 9 % and mobile 48.8 %.

2.1.2. Drivers and Pressure of Social Environment Change
Anbesa Chaka Forest Ecosystem is one of highly degraded ecosystem in Benshangul Gumze
Region. Due to these reason the social environment of the area was changed. The main drivers
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for the deterioration of the ecosystem are mainly population growth and that leads to
overstocking Natural resource which results to degradation. The society use forest for fuel wood
and for different household’s construction materials as well as Agricultural purpose.
 Population growth: The driver of environmental change is mainly the results of
population growth.
Immigration: Is one of the case for increment of population. In the study area
most of the residents immigrate from Amhara region especially from wollo
and Tigray region during the drought year in 1977.As result the population
density and there need was increased, which result the destruction of natural
resource around the area
Low educational background and less exposure to contraceptive technologies
aggravate high birth rates among the rural population
Even though, currently much attention is given to the provision of primary
health care in the households, the provision of family planning services are
still low. As a result, there is much more delivery and an increase to the
existing population. . In the rural areas, due to high labor demand, the
community prefers to have large number of children. Thus, the need for more
labor force in the agrarian economy is among others the major cause
aggravating pressure on natural resources.
Gender inequality: there is gender inequality in the woreda as well as in the region. Due to
the fact that, the role of females in the protection of natural resources is very low (FGD). And
also the participation of females in different sectors is very low. For instance, the percentage
of qualified female teachers in preparatory schools in the woreda as well as in the region is
limited. Women are less represented and assigned for low level of responsibilities in Water
Committees than men.
 Limited number of health institutions and non-functionality of those health institutions.
 Increasing demand for farming land: In order to improve their income source most of the
local community expand their farm land, during this time the community use different
technique such as destruct natural resource especially forest for different purpose.
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2.1.3. Impacts of Social Environment Change
Social change refers to the transformation of culture; behavior, social institutions, and social
structure over time For example increase diversification of income, local medicine, ekub. Society
is in a natural state of equilibrium. Gradual change is necessary and desirable and typically stems
from such things as population growth, technological advances, and interaction with other
societies that brings new ways of thinking and acting. However, sudden social change is
undesirable because it disrupts this equilibrium. Charles Darwin said that societies evolved just
as organisms do, from tiny, simple forms to much larger and more complex structures. When
societies are small and simple, there are few roles to perform, and just about everyone can
perform all of these roles. As societies grow and evolve, many new roles develop, and not
everyone has the time or skill to perform every role. People thus start to specialize their roles and
a division of labor begins.
With current high population growth rate of 2.43 percent, there is a very high demand over the
available natural resources to satisfy the increasing demand by destructing available natural
resources, which exacerbated the condition of environmental degradation. Population growth
cause over cultivation, increased the demand of fuel wood and constructional materials, which
ultimately resulted in soil nutrient depletion and dwindling proximate environmental resources
and, there by resulted in declined food security.
Vulnerability to food crisis referred as people’s inability to secure a regular supply of food from
their own farmlands of through off-farm incomes. Thus, it is the product of shock or drought and
low resilience due to poverty, climatic variability, expansion of air born diseases, drying of water
source, crop failure, scarcity of farmland, lack of off-farm employment opportunity. These are
the perceived causes of vulnerability to household livelihood in Bambasi Woreda. Due to
deforestation different habitat, fruits, animals and medicinal plant disappear in Anbesa Chaka
Forest ecosystem , the society their life depend on that forest ecosystem highly affected,
disrupted and the getting of ecosystem service is decreasing like fruits, medicinal plant, decrease
water quality and quantity, decrease production and productivity, facilitate animal and crop
pastes, etc.
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2.1.4. Responses to Social Environment Change
There are many potential policy responses to the environmental implications of local population
pressure. The population policy of Ethiopia aims at
(i) Closing the gap between high population growth and low economic productivity through
planned reduction of population growth;
(ii) Improving the carrying capacity of the environment by taking appropriate environmental
protection measures; and
(iii) Improving the social and economic status of vulnerable groups (Women, Children and
Elderly).
In line with the policy document, Ethiopia set out a national population program in accordance
with national priorities as stated below:


Expansion of population information, education and communication;



Provision of expanded family planning services;



Strengthening of training in population; and



Promotion of the status of women.

To reduce the problem and provide quality education in both primary and schondary school
level, schools were constructed at village level, teachers were trained and placed, and girl’s
participation was increased in some extent. In recent years as a part of Growth and
transformation plan, health service coverage and school enrolment at all levels improved
remarkably as human capital development also received significant attention from the Ethiopian
government.
The government by allocating budget for various sectors, such as agriculture, education, health,
and water and road development has shown promising effort in eradicating poverty in the
woreda. As a part of government health policy document health professionals in the woreda are
working on maternal and child care, immunization, control of basic infectious diseases, epidemic
and sexually transmitted diseases and specially malaria. In the implementation of the health
policy, the involvements of private sectors are also great in the delivery of health services.
19

2.2.

Economic Environment

2.2.1. State and trend of the economic Environment
Ethiopia’s economy is highly dependent on Agriculture. At present the economy of the country
is growing at fastest rate. The economy uses natural and environmental resources as essential
inputs in the production process. Agriculture is the most important determinant of the
Beneshangul Guze Region’s economy and it will continue to play the leading role in the overall
economy development of the region. The livelihood of the people is dependent on agriculture,
however, agricultural system in the region is at subsistence level and food insecurity problem is
increasing at alarming rate.
 Agriculture Sector 60.83 percent
 Industry

Sector 9.66 percent

 Service sector 29.56 Percent and it doesn’t get information Investment.
Livestock sector is a source of livelihoods and income, mainly for the rural and per-urban
communities. The woreda has an animal resource with an estimate of about 39825 cattle, 3729
sheep, 10732 goats, 41452 Poultry, 4409 Donkey and 18567 Bee colony. Livestock production
management is poor, almost all farmers in the area follow traditional production system and
extensive management practice rather than intensive and semi-intensive system. Production
performance of the animals was estimated to be in average 2lit/day/cow for indigenous cow.
According to the first GTP Ethiopia applying the AI technology to improve the quality of animal
and animal products, but in Bambasi Woreda, There is a limited provision of AI services for
farm households in order to improve their indigenous cattle production and productivity without
increasing the number of animal.
According to key informant and group discussion the main food crops utilized are maize,
sorghum pea and root crops. However, even topography of the woreda is suitable and favorable
to agriculture, there is low production and productivity due to low fertility of the soil.
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Table 5: Economic status/income level of the HHs in number:
Economic status of the
HHs
High
Medium
Low
At poverty level

Years
2016
1442
4766
3261
3073

2017
1944
5268
2759
2571

2018
2445
5769
2257
2069

2019
2947
6271
1756
1567

Source: Bambasi woreda Finance office, 2019

As shown in Table 6 the number of households with high and medium economic status was
increased by 1505, low economic status decreased by 1509 and also the poverty status was
decreased by 1476.This indicates that the economic status of Bambasi Woreda increased from
year to year.
Table 6: Average production and area form 2010-2014
Crop types
Maize
Sorghum
Sesame
Soybean
Ground nut
Check pea
Noug
Finger millet
Red pepper
Vegetables
Sugarcane
Lentile

Production (Qt)
199239.5
217893
12891.6
19566.9
3593.1
3185.8
29111.9
18271.6
19570.6
17388.7
189.6

Area (ha)
5291.7
9360.8
2831.3
1136.8
292.9
382.9
5145.7
1366
1956
157.4
41.5

Source: Bambasi woreda Finance office, 2019

Table 7: Crop production and its input used according to the type of crop
Type of
crop
produced

Chemical
fertilizer
dap
urea

Utilization of inputs in percent of land area
Natural
Improved crop
Local crop species
fertilizer
varieties
Impr Loca Chemic Natural Traditiona Chemical Nat
al
fertilizer l practice
fertilizer ural
oved
l
ferti
crop crop
lizer

Maize

721. 721.5
5

366

2591

369
21

366

3402

352.5

259
1

Sorghum

1190.5

-

7545

-

-

3526.38

2381

Sesame
Soybean

238
1
905

-

-

905

866.88

6370.75
149

-

Ground nut
Check pea
Nuge
Red pepper
Vegetables
Sugarcane
Lentil

22
525
-

-

866.
88
-

754
5
-

305
795
-

22
525
-

-

217
7723.84
1761
1564
55
58

-

305
795
-

Source: Bambasi woreda Finance office, 2019.

2.2.2. Drivers and pressures of the economy Condition
 Population growth: The driving force lies in the macro-economic objectives. The
macro-economic objectives should be environmentally and socially sustainable. There is
an interlinked nature of population dynamics and economic environment. As there are
high rates of population growth in the study area, the demand to satisfy the increasing
new comers increases in over exploitation of the available natural resources.
 Reduction in labor force: Due to temporary rural-urban migration in search for off-farm
employments in urban centers labor forces were decrease in the woreda. Furthermore,
there are high school dropouts in the upland area due to labor shortage during harvesting
seasons
 Lack of Awareness about Agricultural Technology: Due to Lack of Awareness about
advanced agricultural technology, most of the farmers did not use the land resource
intensively and wisely. Instead they use the land and other resource continuously to
satisfy their need and to improve their economic status.

2.2.3. Impacts due to the Economic Condition
The nature of economic growth can be analyzed according to economic sectors. Three indicators
of environmental pressure, namely sectorial composition, sectorial rate of growth and a change
in sectorial production methods and techniques can be considered to understand the economic
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growth. Thus, the agricultural, service sectors and industrial are used. The first two are to have a
higher direct impact on the environment than the third sector.
The rate of deforestation and degradation of forest has been increased due to agricultural land
expansion, fire wood and charcoal production, to fulfill their economic demand.
According to FGD, changing the economic condition of the woreda results, Poor management,
lack of availability and utilization, conflict over resource, Lack of job opportunity, loss of
productive farming lands, increasing poverty, water pollution and scarcity of farming lands were
major problems in the woreda. Livestock’s per capita production is decreasing due to limited
modern technique application, yield enhancing inputs and scarcity of grassing lands. Therefore,
the current livelihood strategy and pattern is a challenging task to promote sustainable
development by protecting the environment. There is a higher risk and vulnerability to food
insecurity.

2.2.4. Response of Economic Environment
There are many potential policy responses to the environmental implications of local population
pressure. The population policy of Ethiopia aims at
(i) Closing the gap between high population growth and low economic productivity through
planned reduction of population growth;
(ii) Improving the carrying capacity of the environment by taking appropriate environmental
protection measures; and
(iii) Improving the social and economic status of vulnerable groups (women, children and
elderly).
GTP-I’s (2010/11-2014/15):- vision in the economic sector is “to build an economy which has a
modern and productive agricultural sector with enhanced technology and an industrial sector that
plays a leading role in the economy; to sustain economic development and Secure social justice;
and, increase per capita income of citizens so that it reaches at the level of those in middleincome countries.”
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The major objectives of GTP-I (2010/11-2014/15) are to:


Maintain at least an average real GDP growth rate of 11% and meet the Sustainable
Development Goals,



Ensure growth sustainability within stable macroeconomic framework. This broad
economic aspect of the GTP-I are hanged on the following major pillars


Sustaining faster and equitable economic growth



Maintaining agriculture as a major source of economic growth



Creating favorable conditions for the industry to play key role in the economy



Enhancing expansion and quality of infrastructure development



Promote women and youth empowerment and equitable benefit

Objectives of GTP II (2015/2016-2019/2020)
The overarching objective of GTP II is to sustain the accelerated growth and establish a spring
board for economic structural transformation and thereby realizing the national vision of
becoming a lower middle-income country by 2025. To this end, GTP II has set out the following
specific objectives:
 Achieve an annual average real GDP growth rate of 11 percent within a stable
macroeconomic environment and thereby contribute towards the realization of Ethiopia’s
vision of becoming a lower middle income country by 2025, while pursuing
comprehensive measures towards narrowing the saving-investment gap and bridging the
widening trade deficit.
 Develop the domestic engineering and fabrication capacity and improve productivity,
quality, and competitiveness of the domestic productive sectors (agriculture and
manufacturing industries) to speed up structural transformation;
 Further solidify the on-going public mobilization and organized participation to ensure the
public become both owners and beneficiaries from development outcomes.
The pillar strategies of GTP II are built on that of GTP I complemented by additional pillar
strategies that serve as foundation for sectorial plans. Therefore, in order to achieve the
objectives of GTP II set out above, the following pillar strategies will be pursued.
 Sustain the rapid, broad based and equitable economic growth and development
witnessed during the last decade;
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 Increase the productive capacity and efficiency to reach the economy’s production
possibility frontier through concurrently improving quality, productivity and
competitiveness of productive sectors (agriculture and manufacturing industries);
 Accelerate human development and technological capacity building and ensure its
sustainability;
 Promote women and youth empowerment, ensure their participation in the development
process and enable them equitably benefit from the outcomes of development;
 Awareness creation by the government to use natural resources wisely.

Response given by Water, Energy and Mining Office
Providing and organizing solar panels to beneficiaries providing and organizing energy efficient
stoves to beneficiaries, Facilitating electricity hydropower source to beneficiaries Protecting and
conserving water contamination

2.2.5. Outlook for Socio-Economic Environment
If everything continues business as usual, the population in the study area continues from by 2.43
% in 2030 the population of Bambasi Woreda will be 104684.Assuming that the population is
projected every year by 2.43% with starting year 2019 with the population of 80424 then by year
2020 it will be 82378 by year 2021 (84344),by year 2022 (86393), by year 2023 (88492) by
year 2024 (90642), by year 2025 (92844), by year 2026 (95100), by year 2027 (97410), by year
2028 (99777), by year 2029 (102201) and by year 2030 (104684). And the subsistence mode of
economic situation that based on farming, Animal husbandry and fuel wood collection will
minimize the limited natural resources. Then natural environment could not be able to provide
the environment service.
2.2.6. Options for future Action on Socio economic Environment
The current policies, programs, strategies that are issued by the government are strong
instruments for the management of natural resources however they need to be strengthened to
cope with the changing situation such climate change and natural resources degradation and
depletion. Implementations these policies and strategies should be ensured. Expansion of
irrigated agriculture Introduction of drought tolerant crops environmentally friendly resettlement
action plan should be in place, Income diversification such as engaged in off-farm activities,
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livestock fattening. Change the cropping pattern to cope up with the rain fall pattern variability
due to shifting of seasons. Integrated and diversified agriculture need to be practiced for instance
growing both subsistence and perennial cash crops by using additional technology to increase
production and productivity.
Integrated soil fertility management (inorganic fertilizer and organic fertilizer
application) practice is too fulfilled for better yield from soil and sustainable healthy
fertility management.
The society should practice scientific compost preparation and application to improve
soil organic compound in the environment.
To improve Livestock production management of all farmers in the area should follow
intensive and semi-intensive system management practices to increase Production
performance of the animals estimated to be in average 2lit/day/cow for indigenous cows
by giving additional feed and improve farming system.
By increasing honey and honey products by using both transitional and modern hive to
improve productivity of honey yield and honey products instead of over extracting forest
excessively.
Awareness creation should be given on the links of climate change, overpopulation
natural resource degradation to the overall environment.
The government at any level should play an important role creation of an incentive
system able to guide private entrepreneurs towards a more sustainable use of natural
resources, the design of more appropriate institutions or the re-organization of the
existing ones.
Integrated watershed management practice should be applied to create sustainable
environment.
The local community should apply monetary valuation of environmental goods and
services.
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3. Physical Environment for Anbessa Forest Ecosystem
3.1.

Land Use Land Cover for Anbessa Forest Ecosystem

Introduction
In developing countries where a large proportion of the human population depends almost
entirely on natural resources for their livelihoods, there are competing demands for utilization,
development and sustainable management of the land resources (e.g. natural vegetation),
resulting in land-use and cover changes (Mwavu and Witkowski 2008).
The Anbessa Forest is situated in Bambassi woreda, Asossa zone Benshangul gumuz region of
Ethiopia. Geographically, the Bambasi woreda is located between 9°32’13"-10°45’7"N and
34°24’37"-34°54’45" E and Anbessa forest is situated at 9°50’3"-9°58’21"N and 34°34’25"34°45’12"E the area far from 745 km north west of Addis Ababa. It covers 17240.14 ha of
land. However the Bambassi woreda covers about 221016 ha having land features of plain
95492ha, Valley/gorges 6922ha, Mountains 38347ha, Water body 8675ha and others land
71553ha, the soil categories 95% of sandy loam and the rest of 5% is sandy clay, (BWFEDO
report, 2019).

Figure 7፡ location map of Anbessa chaka forest.
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The Anbessa forest is bounded by seven kebeles namely Amba 16,Garabiche metema, Jematsa,
Menider 46,Minider 47,Menider 48 and Menider 49 respectively

Figure 8: Adjacent Kebeles.

Figure 9: partial view of the Forest.
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3.1.1. State and Trend of land use land cover of Anbessa Forest
Land Use and Land Cover changes (LULCC) involve either a shifting to a different land use or
an intensification of existing land (Ankana, 2016). Currently, across the world, an increasing
demand for space for settlement, agricultural investment and industrial activities is being
observed (Lambin , 2011)This leads to unprecedented LULCC, and these have caused both
socioeconomic and environmental problems (Braimoh,2010). Human use of land has had a
profound effect upon the natural environment resulting in an observable pattern in Land Use and
Land Cover (LU/LC) over time. For this study we used Remote sensing (RS) and Geographic
Positioning System (GIS) which provides a reliable source of data for assessing and monitoring
spatial and temporal land use and land cover changes. A combined use of RS and GIS
technology can be invaluable to address a wide variety of resource management problems (Tekle
and Hedlund, 2000). Land use and land cover maps can be a powerful tool to compare their
changes of an area over time and with them possible to analyze a large area of land in short
period of time (Billah and Rahman, 2004).
The area is considered to have high production potential and with the number of rivers crossi
ng the area there is potential for irrigation. Sorghum, sesame, finger millet, Niger seed
and groundnut are the main crops grown. Cattle, goats and sheep are the main livestock
reared. The main sources of income are crop sales, livestock and livestock product sales,
agricultural labor and self‐employment (Bambasi woreda Disaster and Risk management
office report, 2019).
According to (Bambasi woreda finance and economic development annual report, 2019), the
major types of livestock and livestock feed source related problems are: oxen, caws, goats and
sheep and the main feeding sources were obtained from private grazing land , communal grazing
land, crop residues and buying fodder, while the feed associated problems are poor management,
conflict of resource

interest, changing communal land to other land use system, lack of

availability and utilization of crop residues and prevalence of monazite diseases respectively.
Satellite Remote Sensing and GIS are the most common methods for quantification, mapping
and detection of patterns of LULCC because of their accurate geo-referencing procedures, digital
format suitable for computer processing and repetitive data acquisition (Lu et al. 2004).
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The study of land use/land cover (LU/LC) changes is very important to have proper planning and
utilization of natural resources and their management .Traditional methods for gathering
demographic data, censuses, and analysis of environmental samples are not adequate for multicomplex environmental studies, since many problems often presented in environmental issues
and great complexity of handling the multidisciplinary data set; we require new technologies like
satellite remote sensing and Geographical Information Systems (GISs). These technologies
provide data to study and monitor the dynamics of natural resources for environmental
management.
When we see the difference between land cover and land use, Land cover indicates the physical
land type such as forest or open water whereas land use documents how people are using the
land. And Land cover data shows how much of an area is covered by land use types may be by
forests, wetlands, agriculture, and other land and wetlands. Whereas Land use shows how people
use the landscape – whether for development, conservation, or mixed uses. The different types of
land cover can be managed or used quite differently.
Land cover can be determined by analyzing satellite and aerial imagery. Land use cannot be
determined from satellite imagery. Land cover maps provide information to help managers best
understand the current landscape. To see change over time, land cover maps for several different
years are needed. With this information, managers can evaluate past management decisions as
well as gain insight into the possible effects of their current decisions before they are
implemented. User use land cover data and maps to better understand the impacts of natural
phenomena and human use of the landscape. Maps could also help to manage, predict and assess
impacts from floods and storm surges, track wetland losses and potential impacts from sea level
rise, prioritize areas for conservation efforts, and compare land cover changes with effects in the
environment.
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Figure 10: LULC Map of Anbesa Forest.

Figure 11: Representative of bamboo which was leftward from deforestation
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The major land use/cover types identified hereunder are based on the description given in Table1
below. As a result six to seven major land use/cover types including forests, land, shrub land,
grassland farm land, degraded land, water bodies and, settlement have been identified.
Table 8: Land Use/Cover Type and their Respective Definition Land use/cover type Description
No

Land use types

Descriptions

1

Farm Land

Areas used for rain fed and irrigated cultivation, including fallow plots,
cultivated land mixed with some bushes, and trees but dominated by
farmland

2

Forest land

Areas covered by trees forming closed or nearly closed canopies
(70-100%); predominant species are Bamboo Arundinaria alpina

3

Bush

and

Shrub Land covered by an open stand of trees/or-scattered shrubs 2 to 5m tall

land

and canopy cover of more than 20% as well as short shrubs and thorny
bushes with little useful woods found along rugged micro relief.

4

Grassland

Areas dominated by permanent grass cover mixed with scattered trees
along ridges steep slopes and plain areas used for grazing; usually
individual as well as communal

5

Degraded Land

Areas that have little or no vegetation cover, mainly with gullies and
exposed rocks. (Barren eroded lands mostly on top of mountains, open
areas near homesteads

6

Settlement Areas

Occupied by urban and rural residential houses and other buildings

7

Water bodies

Lands with water sources like ponds, lakes streams

Source: (Akililu Amsalu,2014).

.
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Table 9: Area statics’ and percentage of land use land cover units in 2006-2019

No Land use land cover

2006

2013

2019

change categories

ha

%

ha

%

ha

%

1

Main Forest

4221.3

25.65

3819.3

22.15

2974.97

17.26

2

Other Forest

1160

6.73

649.2

3.77

440.4

2.55

3

Farm Land

7056.6

40.93

8775.3

50.90

12243.71

71.02

4

Settlements land

187

1.08

307.7

1.78

390.56

2.27

5

Shrub Land

3742.77

21.71

3135.38

18.19

669.1

3.88

6

Water body

344.47

2

207

1.2

165.2

0.96

7

Degraded Land

328

1.9

346.26

2.01

356.2

2.07

Total

17240.14

100

17240.14

100

17240.14

100

Land Use and Land Cover Dynamics in Anbessa Forest (2006, 2013 &2019)
For the whole study period, much of the buffer are coverage was the Agricultural or farm land,
forest land and shrub land respectively. (Table 1); so that, the classes of farm land (40.93%)
in2006, and 50.9% in2013, and (71.02%) in 2019 comprised the largest share of the total area.
The study also revealed increased trends of conversion of forest land to agricultural or farm land.
As a result, the share of agricultural land increased from 40.93% (7056.6ha) in 2006 to 50.9%
(8775.3ha) in 2013 and to 71.02(12243.71ha).
Increases in the extent of bare land and settlement also followed similar trend as agricultural land
lead through, and its area coverage, however the land use change detection depicted the changes
in the extent and directions in LULC classes. As evident from Table 1, there have been
remarkable increases in the area of agricultural land, bare land and settlement, shrub land and
comprised the largest share of the total area in all times . While there is a rapid decline of forest
land both in cases and water body throughout the study areas. As seen in the Table 1, the most
important contributors to the increase of agricultural land, and bare land and settlement were
forest land and shrub land.
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Table 10: Area and percentage differences between the three consecutive years in 2006 2013 and
2019.
No

Land use land cover 2006-2013
change categories

2013-2019

2006-2019

Ha

%

Ha

%

Ha

%

1

Main Forest

-602

-3.49

-844.33

-4.9

-1446.33

-8.39

2

Other Forest

-510.8

-2.96

-208.8

-1.21

-719.6

-4.17

3

Farm Land

+1718.7

+9.97

+3468.41

+20.12

+5187.11 +30.09

4

Settlements land

+120.7

+0.7

+82.86

+0.48

+203.56

+1.18

5

Shrub Land

-607.39

-3.52

-2466.28

-14.31

-3073.67

-17.83

6

Water body

-137.47

-0.8

-41.8

-0.24

-179.27

-1.04

7

Degraded Land

18.26

+0.11

+9.94

+0.06

+28.2

+0.16

Change detection between 2006 and 2013
We found significant conversions from one land cover category to another. Anbessa forest and
other community forest were mainly converted to farm land (1,112.8ha). There were also
significant conversions of shrub lands and water bodies to other land use types (607.39ha and
137.47ha) respectively. On the other hand, 120.7ha of forest land was converted into settlement,
because of unsuccessful resettlement programmer and some agricultural investors that owned the
land for crop production.
Change detection between 2013 and 2019
Change detection between 2013 and 2019 shows that, the major observed change was from
forest lands (844.33ha) to some degraded land and farm land as result of this the farm land was
expanded to (3468.41ha) . As clearly shown in table 2, large areas of forests were converted to
farmland, settlement and degraded lands. In recent times, the regional government has allocated
some part of the farm land around the forest area to large-scale commercial investors with the
clear intention of increasing crop production. As a result, large amount of forest land changed
into farmland area.
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Change detection between 2006 and 2019
Change detection between 2006 and 2019 shows that the major observed change was from forest
lands to farm land (1446.33ha) and shrub land (3073.67ha).and the farm land was increased by
5187.11ha,the settlement was increased by 203.56ha,the degraded land was increased by 28.2ha
while the water bodies was reduced by 179.25ha for the last 13 years.
In general from 2006-2013, Anbessa forest was reduced in 602ha (3.49%), of land from 20132019, 844.33ha (4.9%) and between 2006-2019 1446.33ha (8.39%) within the time period. From
2006-2019 other forest land, reduced by (4.17%), shrub land by (17.83%), water body by
(1.04%). However, the farm land increased by 30.09%, degraded land by settlement by 1.18%
respectively. The land is potential for crop production and many people were settled around the
forest area to cultivate the land. For this and other reason the community are forced to clear the
forest and changed to agricultural investment. As the FGDs confirm that, there is a frequently
wild fire occurrence at the peak mountain and it could affect large amount forest land due to lack
proper man agent, skilled manpower other and fire extinguisher equipment. The land use and
land cover changes that were detected in all study areas revealed, in general, the greater areas of
forest land, shrub land were transformed into agricultural land, and degraded land and settlement.
The latter definitely imply how changes in land use and land cover causes land degradation. The
observed land use and land cover changes in the study area have both positive and negative
impacts on the environment and socio-economic settings. For instance, the expansion of new
cultivated lands in the study area was an advantage to landless farmers for subsistent farming in
order to survive however this kind conversion is usually at the expense of the natural vegetation
(grass land, shrub land and forest land) and similar conditions have been identified in Zeleke and
Hurni, (2001).
But, during focus group discussions, respondents have confirmed that many of the migrants from
the surrounding region have no land to plough. Instead they get land in the form of rent from the
local Gumuz population. The procedure could be to pay back in cash or in kind based on the
agreement reached. As it is stated by the migrants the Gumuz used to deny them by breaching
the deal reached. Consequently, they transfer the land to another person. In the process, the
migrants suffer from this situation which as a result affects their livelihood and very existence.
The migrants further stated that there is no strong local institution to keep an eye on and solve
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the problem. Respondents were further asked to give their views on the possible reason(s) for
land scarcity. They feel that population increase is the most important factor, confirmed. The
migrants from the surrounding region are continuously flooding into the area assuming that there
is sufficient agricultural land. This has resulted in the use of large tracts of land for agriculture
and widespread clearing of forest for fuel, house construction, and charcoal as alternative source
of income.
The main energy source of cooking for local community were fire wood and charcoal 80%,
charcoal only 25%, fire wood only 55%, crop residue 5% and others 16% like kerosene, dung
cake, etc. Therefore, about 80% of the fire wood and charcoal was obtained from communal
owned forest 2% from private owned forest 2% naturally tree grown on farm land, 10% buying
from the market and 6% get energy source from the crop residues. From the total hhs only 24.7
of households were used energy efficient cook stoves in rural centers (BWAO report, 2019).
According to FGDs explanation as the population raised, because of immigration from different
regions since 1975 the existed forest land was highly degraded by community for construction
and fuel wood and other purposes, especially in 2003 there was an incidence of bamboo disease
in the forest and enormous amount of forest was dried out. After some years ago following this
situation the local inhabitants cooperation with Farm Africa project was established in 2004 to
protect the forest and ensure the sustainable utilization of the local people and it extended to
2007. During this period the project was performed some important activities including
identifying the beneficiaries, established target groups provided training and created awareness
to the members of male 142 female 23 entirely 165 households and they opened their bank
accounts and deposited 23000ETB. But since 2008 when the project was left out then the
preservation of the forest did not continue and it becomes open for free access to all.
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Table 11: Rate of changes in land use land class (2006-2019)
No

Land use land cover
change categories

2006-2013

2013-2019

Ha/year

%

Ha/year

%

1

Main Forest

-86

-0.5

-140.7

-0.816

2

Other Forest

-72.79

-0.42

-34.8

-0.202

3

Farm Land

+245.53

+1.42

+578.1

+3.35

4

Settlements land

+17.24

+0.1

+13.8

+0.08

5

Shrub Land

-86.77

-0.5

-411

-2.384

6

Water body

-19.64

-0.11

-7

-0.04

7

Degraded Land

2.61

+0.02

+91.7

+0.01

As we see from the above table, from 2013-2019, the forest land was decreased with the rate
140.7ha/year (0.816%), water body 7ha/year (0.04%), shrub land 411ha/year (2.384%) and other
community forest was decreased with the rate of 34.8ha/year (0.202%). While, the farm land was
increased 578.1ha/year (3.35%), Settlement 13.8ha/year (0.08%) and degraded land was
increased by the rate of 91.7ha/year (0.01%). This result shows that, the forest land was highly
defrosted than any other land use systems and converted in to farm land because due to the
existence of drought in Amhara and Tigray regions especially drought affected community were
taken by the Durg regime without the willingness of the people, so that the government was
enforced to settled at Benshangul region particularly at Bambasi woreda. This created
extraordinary burden to Anbessa forest consumption to satisfy their demand for farming. The
expansion in agricultural extent might be associated with the increasing of small scale farming to
large scale farming which might in turn affect the water bodies. However resettlement is not a
new phenomenon in Ethiopia. Even in the pre- revolution period it was carried out through
individual initiatives of local governors. By the time of the revolution (1974) some 20 settlement
sites had been established to resettle 7,000 36 household units (Pankhurst, 1988).
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3.1.2. Driver and pressure of Land use Land Cover for Anbesa Forest Ecosystem
In Ethiopia, too, rapid population growth and uneven spatial population distribution have been
putting immense pressure on the natural resource base, leading to a gradual deterioration in both
quantity and quality.
Scientifically, the drivers of land use land cover changes are often classified in to proximate and
underlying causes (Lambin, 2003). The proximate causes are the immediate actions of local
people such as agricultural expansions since the coverage of total cultivated land in increased
over time. The major cause of the forest and shrub land change were directly related to
agricultural activities and was a driving force for 8.39% and 17.83% of natural vegetation loss
during 2006 to 2019 period due to the increasing demand for food.
Driving forces LULC changes of Anbessa forest was governed by a combination of
environmental, geographical and socio-economic factors. Although the primary reason for
population growth, is the contribution of other causes such as the expansion immigrate people
from other Ethiopian regions because of there was excess land which was potential for
agricultural production when compare with other regions. The local people has given their land
to share cropping with contractual agreement for 2-3 years and those who took the land was
destruct the forest land due the interest of producing crops. So that, this increased population had
a credible effect of increase in pressure on the limited resource-base, and significantly
contributed to the expansion of farm land by deforestation and infilling of low-lying areas.
The fore, the major drivers for this land use land cover are:Resettlement /population pressure
Resettlement under the Derg shortly after the 1974 revolution, as part of their policy of land
reform it became Derg policy to accelerate resettlement. Article 18 of the 1975 Land Reform
Proclamation stated that "the government shall have the responsibility to settle peasants or to
establish cottage industries to accommodate those who, as a result of distribution of land . . .
remain with little or no land and again this resettlement programs were also renewed in the mid2000s, as the government encouraged farmers to move from less productive to more productive
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regions for instance people from north Tigray and Wollo to Benshangul gumuze region this
played a great burden to Anbessa forest ecosystem.
Population pressure is found as one of the major underlying causes for land use land cover
change which contribute more to resource degradation through shrub or forest tree cutting for
fuel consumption and charcoal production. According to Lambin, et al 2003), that human
population growth is expanding the area of land uses, such as agriculture and settlement in to
natural habitats in all parts of the world to meet the demand for food and housing.
Population number
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Figure 10: Population growth.

As indicated in the above graph, the population projection from year 2007 to 2019 is increasing
by 31730 people, on the other way 2.43% per year. This shows that the population pressure is the
major driver for the study area.
Forest fire /especially Surface Fire/ - The most common hazard in forests is forests fire.
Forests fires are as old as the forests themselves. They pose a threat not only to the forest wealth
but also to the entire regime to fauna and flora seriously disturbing the bio-diversity and the
ecology and environment of a region. A forest fire may burn primarily as a surface fire,
spreading along the ground as the surface litter (senescent leaves and twigs and dry grasses etc)
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on the forest floor and is engulfed by the spreading flames the cause of forest fire are the
following.
Fuel wood consumption Anbessa forest area which is facing the threat of extinction due to the
over dependency of the local people. Among the subsistence activities, harvesting fuel wood
from the protected forest area is the most common and also a significant cause for the
deforestation. Among the considered factors family size or population number was influenced
the fuel wood consumption. According to the current reports and our field observation, the forest
is not capable to provide fuel wood need of households in a sustainable manner.
Natural causes - Many forest fires start from natural causes such as lightning which set trees on
fire. However, rain extinguishes such fires without causing much damage. High atmospheric
temperatures and dryness (low humidity) offer favourable circumstance for a fire to start.
Man-made causes - Fire is caused when a source of fire like naked flame, cigarette, electric
spark or any source of ignition comes into contact with inflammable material. As the FGDs
confirmed that, the Anbessa forest is the most vulnerable to forest fires. It is more frequently
susceptible to forest fires as compared to those in other forest in the region. This is because
forests of grow in high rain density and lack of keeping the source of fire under watch and
control, non incorporate fire reducing and firefighting techniques and equipment.
Deforestation; Deforestation and forest degradation are the biggest threats to forests worldwide.
Deforestation occurs when forests are converted to non-forest uses, such as agriculture and road
construction. Forest degradation occurs when forest ecosystems lose their capacity to provide
important goods and services to people and nature. From this point of view Anbessa forest was
highly converted in to other land use types mainly it converted or transferred to farm land due to
the existence of population growth and private investors.
Land investment within BenishangulGumuz regional state, including the Bambassi woreda a
substantial amount of land has been transferred to domestic and foreign investors by both
regional and federal governments over the last few years. The transfer of land based neither on
the mapping of existing land uses nor on genuine participation of local communities this
created a burden on destruction of the natural environment that sustained ecological services
and local livelihoods.
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3.1.3. Impacts of land use land cover change of forest ecosystem
Ecosystems provide a wide range of services that are important for human-well-being.
Estimating the multiple services obtained from ecosystems is vital to support decision-making
processes at different levels. This study analyzes land use/land cover (LU/LC) dynamics over the
last 13 years (i.e., 2006, 2013 and 2019) to assess its impact on ecosystem services. The use of
LU/LC data sets reduce the costs of ground data collection, and help in tracking of past
environmental changes and acquisition of quick and reliable results that can be used for decision
making processes. We believe that the results obtained can be helpful in designing payment for
environmental services and rural development policies. So that, changes in land use and land
cover can alter the supply of ecosystem services and affect the well-being of both humanity and
nature.
Land-use and land-cover change (LULCC) represents one of the main cause regarding global
biodiversity loss, especially by increasing ecosystem and habitat fragmentation and habitats loss
LULCC acts like a consequence of human pressure; anthropic activities determine changes in
rural or urban ecosystems by increasing or decreasing agriculture, deforestation, increasing land
abandonment, deifying built-up area, aggravate land degradation and decline in productivity etc
degradation of natural resources are firmly intertwined and expressed. Generally, though, rapid
population growth, agricultural expansion, environmental fluctuations, degradation of natural
resource and loss of biodiversity are the most visible socio-economic and environmental impacts
in the area.
3.1.4. Response
Upon the land use land cover perspective, response which has been established in the area to
reduce the degradation rate of the Anbessa forest ecosystem is the following:-
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Figure 11: Soil and water conservation measures vs community participation

As we have seen from the graph, from year 2012 to 2017 14677.3ha of land was treated by
different soil and water conservation measures in the Bambassi woreda by involving the local
communities to rehabilitate the degraded land however, in this SWC works the participation of
women was much smaller than men and the integration of biological SWC practices and its
sustainability did not ensure because there was a lack of awareness about the benefits of different
conservation measures in the area in particular and the woreda in general.

Figure 12: Bill board or Distinctiveness of the two projects
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Tree nursery site was established in 2010 by development response displacement impact project
around the forest area to rehabilitate some parts of degraded or defrosted area. In addition to the
above project, Ethiopian institute of biodiversity Bambasi woreda Anbessa Forest medical plant
project (building for access and benefit sharing conservation and sustainable use of medicinal
plant in Ethiopia as indicated below figure 5).
Since 2004-2007 Farm Africa project was established to protect the forest land and the project
was encourage the people by identifying some voluntary groups from the community, providing
training created awareness, push the people to involved or participated in the union and finally
the groups was opened the bank account which contains 23000 birr. This situation was created
opportunity to be an ownership but after four years of the project establishment, since, 2008 the
project was faith out and the group members also became nonfunctional. However, currently the
above responses were not sufficient and never to reduce the conversion of forest land to farm
land and the other means of destruction i.e. (For fuel food, charcoal, forest fire, etc.)
3.1.5. Outlook
According to land use land cover change (detection analysis, from 2006- 2019), the cultivated
land expanded by 30.09% and forest land were declined by 8.39% and the population growth
rate was increased by 2.43% per year Therefore, we dedicated that in the coming 30 years the
total cultivation land will expand near to 69.4% while the forest land will be declined to 19.4% if
the population growth is increasing by the same rate in each year and wild fire prevention
technique is not well adopted by the community then, the Anbessa forest become full lost and
out of providing services.
3.1.6. Recommendation
In Bambasi woreda, households mainly face biological hazards such as crop diseases and
pests, livestock diseases and human diseases. Flood storms are also prevalent in the area.
Deforestation, pest infestation and soil erosion are among environmental problems. Poor farming
practices, low adoption of agricultural inputs, dependency syndrome and lack of soil and water
conservation activity are among the factors exposing households to disasters.

Among the

interventions required in the woreda, improving crop production activity through

43

enhancing input utilization and provision of agricultural extension service is the most
important. Based on the finding and DPSIR framework analysis,
Integrated land use and development planning and policy reform are suggested to encourage the
on-going and planned ecosystem restoration, degraded land rehabilitation, and biodiversity
conservation intervention in the Anbessa forest ecosystem
An effective watershed management plan and practice should be employed at the landscape level
breaking down major river basin into sub-watersheds and prioritizing the sub-watershed for
conservation and management based on degradation level.
Integrated land use and development planning should be done for the watershed prior to any
developmental project being conducted in the area and must be preceded by a proper
Environmental Impact Assessment (EIA) considering the impact on land resources, collaboration
and commitment of the government with other stakeholders and working very closely with
communities through participatory approach is an important way to reverse the current trend of
LULC changes in the area

3.2.

Forest for Anbesa Chaka Forest Ecosystem

3.2.1.

State and Trend of & wood land degradation Anbessa forest ecosystem

Ethiopia is endowed with various ecosystems that are formed by diverse fauna and flora. The
vegetation of Ethiopia comprises over 7,000 species out of which 1,150 are endemic to the
country (Teketay et al., 2010). Both the south-western and central highlands of Ethiopian forest
ecosystems are useful not only for the supply of wood, energy, environmental goods and services
but also as a habitat of biodiversity including endemic birds and wild animals. Ethiopians have
always been dependent on goods and services obtained from forests. Forests provide fuel wood
which serves as the major source of energy for rural and urban households. The national fuel
wood demand was once estimated as 20% higher than the combined demand of all other forest
products that was estimated at 109 million m3yr-1 (EFAP1994; Teketay et al., 2010). The
majority of the demand for construction wood is collected from the natural forests. Several
edible and medicinal plant parts are collected from forests. Major farm implements are made of
wood extracted from the surrounding natural vegetation. Most household furniture is locally
processed from indigenous tree species growing in the natural forest. Considerable numbers of
rural people are earning an income from the sale of fuel wood and charcoal. But now a day’s
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deforestation and forests and woodland degradation are the major problems of natural resources
management (NRM) in Ethiopia that have undermined land scape productivity.
Forest is 'Land spanning more than 0.5ha covered by trees (including bamboo) (with a minimum
width of 20m or not more than two‐thirds of its length) attaining a height of more than 5m and a
canopy cover of more than10% or trees with the potential to reach these thresholds in situ
whereas shrub is a small to medium sized woody plant un like herbs. Shrubs’ have persistent
woody stems above the ground they are distinguished from trees by their multiple stems and
shorter height and are usually under 6 meter tall. Small low shrubs generally less than 2 meter
tall (MEFCC 2014). The data of the forest ecosystem was primary collected from focus group
discussion and secondary data sources. During this exploratory survey, the discussions were held
with different stake holders, public sectors, farmer’s focus group and development agents.
We conducted 4 group discussions, key informants with farmers and development agents. Each
group was composed of about 12 members and the topics for the discussion were related to their
perception of forest cover change, drivers of deforestation, their impact, existing remedies and
possible solutions. Key informants were briefly discussed the provisional services of Anbessa
forest ecosystem with the statement. Forests are important sources of livelihood for millions of
people and contribute to the national Economic development of many countries like Ethiopia and
the region itself. And Have different provisioning services, namely shelter (for birds), and for
different wild and endemic- animals, for construction purpose, agricultural tools, and medicinal
values both for humans and animals. Forest in Anbessa forest ecosystem was rich both in
indigenous and exotic species. FGD and the forest sector stated that there were different types of
forest species found in the ecosystem .The ecosystem gives high economic value both for the
community and environment. Most of the tree species were those types adapted to ‘weyna dega
’agro climatic zone. Their fruits and branches are edible by people and source of fodder for
animals whereas the leaves and roots of different plants and vegetation are sources of traditional
medicine for both livestock and human disease healing. From the forest species bamboo is the
dominant one in the ecosystem. There are two types of bamboo species in Ethiopia growing
naturally: the highland bamboo (Yushania alpina) and the lowland bamboo (Oxytenanthera
abyssinica), the latter being one of the dominant species in BGRS especially in Bambasi woreda.
There is an estimation of 1,470,000 ha of bamboo land coverage nationally, around 900,000 ha
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is found in BGRS (Tsinghua University and INBAR 2018, Durai et al. 2018. The lowland
bamboo (Oxytenanthera Abyssinian) is an economically important plant species. About
0.4million ha of lowland bamboo is found in BGRS that accounts for 55% the lowland bamboo
in Ethiopia (INBAR, 2010). And it covers 64,245ha in Bambasi (Source: Ensermu et al., 2000).
Woreda Reports elsewhere suggest that the lowland bamboo species has huge ecological and
socio-economic benefits. Economically, it provides construction material, inputs for paper and
pulp industries, agricultural implements and household utilities (INBAR, 2010; Kassahun, 2003).
Despite its ecological and economic importance, the lowland bamboo resources in Anbessa
forest ecosystem are declining due to encroachment, human induced fire, expansion of
smallholder and commercial farmlands and resettlement programs (BGR FSSR, 2004).
Despite their crucial importance in livelihood and climate regulation, forest resources all over the
Bambasi woreda are subjected to enormous pressure resulting in deforestation and degradation
due to the increase in human and cattle population and wide spread rural poverty. The depletion
of forests has many ecological, social and economic consequences, including the extinction of
biotic communities leading to reduction in biodiversity, soil erosion, global warming and loss of
income to forest dwellers.
The

participants agree on the decrease in species diversity especially fauna, flora and bird

species of Anbessa forest ecosystem. Wildlife like Elephant, lion, Tiger, Buffalo and Antelope
were significantly decreasing in number and were retreating to other areas with good forest and
vegetation cover.
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Table 12: List of flora and fruit species found in Anbssa forest ecosystem
No

Scientific name

Amharic name

1

Geravilia

ግራቪሊያ

2

Acacia species

ግራር

3

Syzygium guineanse

ዶቅማ

4

Prunus africanus

ጥቁር እንጨት

5

hog plum ,wild plum

እንኮይ

6

Ficus sure

ሾላ

7

Celtis Africana

አምላቃ

9

Olea europaea

ወይራ

10

Cordia Africana,

ዋንዛ

11

Croton macrostachyus

ብሳና

12

Oxytenanthera abyssinica

ቀርቀሃ

13

Ehretia cymosa

ኡላጋ

14

Eucalyptuses

ባህር ዛፍ

Table 13: list of fruits
No

Scientific name

Amharic name

2

Rhamnus prinoides

ጌሾ/Gasho/

3

Banana

ሙዝ

4

Mangifera indica

ማንጎ

5

Sweet orange

ብረቱካን

6

Coffee

ቡና

7

Lemon

ሎሚ

8

Psidium guava

ዘይቱና

9

Avocado

አቮካዶ
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Re-mark

Source; Worde Environmental protection and Forest conservation reports Jan 2019.
Deforestation is defined as the human induced conversion of forest land in to non-forested land
(UNFCCC-Marrakech). Deforestation has been practiced by humans for tens of thousands of
years before the beginnings of civilization (Hance, Jeremy, 2008). When deforestation occurs
without proper replanting, local wood supplies become difficult to obtain near enough to remain
competitive; leading to the settlements abandonment consequently enforced them to other new
settlement area in forests (Helmut J. Geist and Eric F. Lambin, 2002). Meanwhile most of the
population in the area remaining active in the agricultural sector, the main pressure remained
forest clearing for crop and cattle farming, particularly at present investors are looking the dry
land forests to divert in to commercial crops like tea, coffee and rice cultivation Adam, David,
2008 and James, Owen, 2006.
There are several reasons deforestation occurs in the ecosystem like charcoal can be sold as a
commodity and used by humans, while cleared land is used as pasture, plantations of
commodities and human settlement.
Forest Degradation is defined as changes within the forest which negatively affect the structure
or function of the stand on site and there by lower the capacity to supply produces and/or service
(FAO 2001). A degraded forest is a secondary forest that has lost, through human activities, the
structure, function, species composition or productivity normally associated with a natural forest
type expected on that site. Hence, a degraded forest delivers a reduced supply of goods and
services from the given site and maintains only limited biological diversity. Biological diversity
of degraded forests includes many non-tree components, which may dominate in the undercanopy vegetation (CBD in 2015) .According to the World Bank collection of development the
forest cover in Ethiopia is estimated to 17.35 million hectares of forests or 15.7% (2017
NFSDP). But the forest coverage of Bambasi woreda is 71135 ha and bushes and shrubs 10720
ha or total coverage is 81855 ha or 37 % (Woreda forest sector report in 2019). The participants
further explained that there was little effort to protect the forest before 2005 but on wards from
this year, people were scrambling forest areas for investment, farm land (agricultural purpose),
and the poorest for incoming generating activity, charcoal wood consumption and by forest fire .
As we were observed the whole part of the forest ecosystem, it is dramatically changed from
forest and wood land to investment, agricultural land, and grazing land.
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Figure 13: protected forest areas in Bambasi forest ecosystem land
Source: (from field survey in 2019).

Figure 14: Figure protected forest area source (from field survey in 2019)
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Figure 15: plantaion forest in the ecosysetm
Source: (filed survey 2019)

Figure 16: indicater of low land bamboo spps (filed survey 2019)
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Figure 19: Forest ecosystem changed to grazing & farmland
(Source; Field photo in 2019).

Table 14: Area statics’ and percentage of land use land cover units in 2006-2019.
No Land use land cover 2006

2013

2019

change categories

ha

%

ha

%

ha

%

1

Main Forest

4221.3

25.65

3819.3

22.15

2974.97

17.26

2

Other Forest

1160

6.73

649.2

3.77

440.4

2.55

3

Shrubs land

3742.77

21.71

3135.38

18.19

669.1

3.88

Total area of forest

9124.07

52.92

7603.88

44.10

4084.47

23.69

Total LULC

17240.14

100

17240.14

100

17240.14

100

The Land Us Land Cover Change (LULCC) Detection indicates that, nearly 29.23 % or 5039.6
ha of forest and woodland and shrub had already been lost for the last thirteen years. The rate of
forest and woodland removal has been at an alarming rate. On the average 7.69 % or 387.66 ha
of forest and woodland had already been lost each year.
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3.2.2. Driver and Pressure
A driving force‟ is a need of primary and secondary activates. Driving forces for an individual
are the need for shelter, food, water, profit and entertainment. The driver and pressures on
Anebssa forest ecosystem services were manifested in different ways that were subjected to
varied causes of occurrence. Some have a human origin (over exploitation, resettlement,
uncontrolled grazing) and forest fire. Broadly, we can categorize drivers as planned and
unplanned. Planned drivers are characterized by the deforestation and degradation resulting from
policies or decisions affecting land cover. Planned drivers of deforestation and forest degradation
in Benishangul Gumuz regional state include large and medium scale agriculture, and
resettlement. The main proximate unplanned drivers identified are small-scale agriculture, fuel
wood collection in form of fire wood and charcoal, livestock grazing, fire, illegal logging and
overexploitation of non-timber forest products (NTFPs). From the ground observations in the
forest ecosystem and discussions with the local communities, forest sectors Extensive forest
clearing for agricultural use, overgrazing and exploitation of existing forest for fuel, fodder and
construction materials are the major drivers of deforestation (Bishaw, 2001).
Population growth -Worldwide human population is increasing while natural resources remain
limited. Consequently, the usage and exploitation of available natural resources has been and
will be intensified. In the forest decreasing and diverse exploitation of natural resources has
already led to augmenting human-induced alterations to ecosystems (Kappel, 2005; Elliot, 2014).
The major cause for the observed decline in forest and wood land in Anbessa forest ecosystem is
rapid population growth that resulted in increased demand for cropping land, fuel wood,
construction materials and land for settlement. Because almost all of the local community
depends on agriculture for their livelihood. With the gradual expansion of population due to
immigration has been continually driver on the vegetation which in turn led either to degradation
or alteration of the forest condition. A growing population implies a growing demand for
agricultural and forest products (Rade Maekerset al., 2010). Population growth and population
density are closely interrelated with increased demand for agricultural land, pressures on fuel
wood, easier access to remote forests due to infrastructure development, land tenure
arrangements, agro technological change and increased demand for forest products (Rade
Maekers et al., 2010). Our FGDs in the different kebeles have indicated that population pressure
52

had a great impact on the forest dynamics. Furthermore, in the FGD, elders pointed out that they
are dependent on the selling of fuel wood as an immediate source of income during decline or
failure of crop production as a result of drought year.
Population growth; - as the leading driver of change on Anbessa forest ecosystem was mentioned
by a number of FGD and key informant respondents. According to the CSA (1999/2007) report
the total population was 48794 in 2018/2019 reached 64919. The population of Bambasi Woreda
in 13 year’s data is increasing in alarming rate. The overall effect of the process of forest
degradation is a reduction in human well-being and a loss of biodiversity and ecological goods
and services (Lamb and Gilmore, 2013). Extensive forest clearing for agricultural use, over
grazing and exploitation of existing forest for fuel, fodder and construction materials are the
major derivers of deforestation (Bishaw, 2001).
Consumption of fuel wood for domestic usage and for market; - Forest dependence among
rural and peri-urban communities is high, with women particularly exposed as firewood sellers in
and around Bambasi towns. Over 80% of population fuel wood consumption demand and also
the major source for the inhabitants Bambasi town. Fuel wood is collected from wood lands and
forest land for house hold consumption and to generate income by selling to urban. The main
energy source of cooking for local community were fire wood and charcoal 80%,( charcoal only
25%, fire wood only 55%), crop residue 5% and others 16% like kerosene, dung cake, etc.
Therefore, about 80% of the fire wood and charcoal was obtained from communal owned forest,
2% from private owned forest, 2% naturally tree grown on farm land, 10% buying from the
market and 6% get energy source from the crop residues. From the total HHs only 24.7 of
households were used energy efficient cook stoves in rural centers (BWAO report, 2019).
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Figure 20: Bamboo market in Assosa.

© CIFOR/Bossier.
Investment: - Encroachment and expansion of small and large scale investment for agriculture
crops such as sugar cane, cotton, sesame, rice and bio-fuel plantations are aggressively
undertaken in the Anbessa forest Ecosystem. Furthermore, overgrazing and shifting cultivation
are deteriorating the ecosystem. Consequently, many wild animals (including Lion, Cheetah,
Giraffe and Buffalo) and unique plants such as Vitellaria paradoxa, Oxythanthera abyssinica,
and Boswellia papyrifera are under threat.
Re-settlement and Economic activity- The main causes are agricultural expansion the
increasing demand for construction material, industrial use, fuel wood and charcoal. All of the
FGD and key informants’ are identified resettlement among the Anbessa forest ecosystem. Being
practiced by immigrants from other areas (transhumant people) and the local community,
resettlement was widely noticed in different parts of the forest ecosystem creating unnecessary
pressures on it. Search of agricultural land, shortage of grazing land, fire wood shortage and for
market problem or income generating.
Land certification problem- Land tenure security, defined as “the assurance that land-based
property rights will be upheld by society” is a critical determinant of forest out comes that slow
deforestation, based on a review of over 100 empirical cases of forest outcomes under specific
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land tenure conditions (Robinson et al., 2011). As long as there is no real responsibility among
the local population for the common forest resources; forest laws and regulations is not enforced.
It is impossible to stop another person from exploiting forests. If the local communities get the
power to utilize and protect the surrounding natural forest sustainably, they can defend from
outsiders.
Wild fire: - The consequences of increasing fire frequency and severity for ecosystem structure
are to reduce vegetation height (tall forests to shorter ones and woodlands to shrub lands); reduce
woody vegetation to be replaced by grasslands; promote flammable species or communities (low
litter decomposition rates, more xeromorphic leaves, and finer twigs/branches); and to reduce
biomass (Scottet al., 2014). Fire is a destructive force in the ecosystem consume large amount of
biomass and caused negative impacts such as soil erosion, water runoff, and air pollution and the
dominant species of low land bamboo is destructed. Forest Fire in the Anbessa forest ecosystem
can be deadly, destroying homes, wildlife habitat and timber, and polluting the air with
emissions harmful to human health.
3.2.3. Impact of Forest and Woodlands degradation
The changes observed in the state of the forest ecosystem indicate the actual occurrence of
impacts on forest, biodiversity, habitat and life styles as responded by FGD and the key
informants. The disruption of forest coverage the ecosystem was dried of drought, overgrazing
and the area were highly converted to investment, agricultural land and grazing lands. The
economic benefit that was gained from mattress making was declined.
Soil impact- Undisturbed forest has very low rates of soil loss. Deforestation generally
increases rates of soil erosion, by increasing the amount of and reducing the protection of the
soil from tree litter since then it has been eroding, creating dramatic carved valleys, and
providing the sediment that causes the flooding of the river in the lower reaches. Tree roots bind
soil together, and the soil is sufficiently shallow they act to keep the soil in place by also
binding with underlying bedrocks. As result of tree removal on steep slopes with shallow soil
thus increases and threatens people living nearby. Generally the productivity of the soil low.
Ecological impacts: - Forests support biodiversity, providing habitat for wildlife; moreover,
forests foster medicinal conservation. But due to the removal or destruction of forest cover has
55

resulted in a degraded environment with reduced the income that we get from forest products’
and reduced biodiversity
Run off

or removal of top soils by erosion:- as the wood land and forest land of the

surrounding area is converting to agricultural land, harvested for firewood and construction
material, lead to loss of forest and Woody biomass. As a result the vegetation coverage of the
Anbessa forest ecosystem decreased. The farm lands on the plains are covered by gravel and
sandy deposits. This overall results on deterioration of soil quality, soil erosion leading to low
productivity of crop and destroying the carbon sink mechanisms.
Drought: - is a naturally occurring phenomenon and is the critical problem in the command area.
The problem was created within different years. It is the other impact that the Anbessa forest
ecosystem exposed in different times. Its effects on the forest ecosystem services were
diversified and multifaceted. The occurrence of drought was resulted in degradation of forest
lands, the outbreak of pests and spread of invasive alien species that reduced land productivity
and crop failure. Crop failure pushed the local community to expand more agricultural lands
which was ensured only through encroachment forest lands
Sedimentation:-is the observed phenomenon in Anbessa forest ecosystem. The observation
made by this study also noticed the siltation phenomena as parts of the forest ecosystem covered
by sand and silt. As it is displayed in fig, the field that the grass land was part of Anbessa forest
ecosystem.
Climate change; Loss of forest ecosystem means destroying the carbon sink, this means
negatively contributing on the micro climate. As the community the focus group and key
informants’ discussion said, before years the climate condition of the surrounding was good. But
now the temperature of the surrounding is increasing and the rainfall condition in amount,
distribution and season is highly changed and variable .Sometimes the rainy season seems
winter, and vice versa. Totally the temperature of the forest ecosystems is changed. Before there
was two rainy season (summer and belg), but now almost it is limited to summer season only.
Due to this the number of households below poverty becomes high.
Expansion of Invasive Alien Species: - Invasive weeds are plants that have been introduced
into an environment outside of their native range. In their new environment, they have few or no
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natural enemies to limit their reproduction and spread (Anonymous 2002). Several invasive
weeds also are considered harmful weeds. The expansion of invasive alien species to the forest
ecosystem was another prevailing impact highlighted both by FGD and key informants.
According to the view of majority of FGD participants, the invasive species have a high capacity
to occupy large area within a period of time creating competition for plants and vegetation.
Table 15: Invasive Allen Species in chafe Wetland Ecosystem
No Scientific Name

Locale name

1

Setriga

አቀንጭራ

2

Argemone ochroleuca Sweet

አሰደድ

3

Datura stramonium

ሣር ጨቆኝ

4

Parthenium hysterophorus

ቅንጩ

5

Senna didemobotrya

ስርክ አበባ

Source -From woreda office of Natural resource department in 2019

Figure 17: invasive speciess or partinum (from archive document).
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3.2.4. Response for mitigating forest and wood land degradation in Anbssa forest
eco system
Woreda agricultural office prepared nursery sites to produce different species of seedlings for
afforestation purposes for individual and communal land in the forest ecosystem. 50 ha of land
was planted by 7546 different types of seedlings
Bambasi woreda starting to implemented integrated watershed management activity approaches
to improve the area of forest ecosystem by doing different activities. But it is not that much
sustainable. Making awareness creation activities for different experts and stake holders’ .They
are performing PFM /participatory forest management activities in the woreda.
3.2.5. Outlook for Anbessa forest ecosystem
In general land use land cover change that results in forest ecosystem degradation and the
associated loss of eco system or habitat function is driven by multiple interacting elements from
the local to global scales over the coming decades. Based on Land detection analyses from 2006
up to, 2019), or with in the last 13 years the forest land was decreased by 1246.3ha/ (29.52%),
shrub land 3073.77ha (81.46%) and other community forest was decreased 719.6ha (62%), water
body 179.47ha (52.1%), While, the farm land was increased 5187.1ha/(73.5%), and re
Settlement and settlement increased by 203ha(108.55). if the trend continues like this for the
next 20 years the forest coverage will decrease by 1917.38ha (64.45% ) and the total loss of
forest area is 3163ha or (74.9%) and the farm land will increased by 7980 ha and reaches
20223ha and the population increment
3.2.6. Recommendation
The woreda recognize afforestation and reforestation as essential strategies to address fuel wood
demand for construction materials, to increase carbon stocks and to restore degraded forest
ecosystem. Developing alternative and renewable energy source both for domestic and industrial
consumption by using efficient fuel wood saving and improve electric power supply.
Implementing and enforcing the current land use and forest policy that suits the changing of the
environment. Therefore, it is normally better to provide land for private and community
woodlots and local households, while closing the natural forests from humans and livestock.
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Stooping re-settlement, drainage and rehabilitating the damaged parts of the forest ecosystem in
combination with local community and political leaders exercising power at different levels.
Controlling the expansion of invasive alien species and preventing the encroachment of forest
and shrubs into the forest ecosystem
Decreasing the high livestock population by introducing high yield providing livestock breeds
and implement proper grazing land management through controlled, cut and carry and rotational
grazing systems.
Community Based Forest Management in Ethiopia: Progress & Prospects Unfortunately,
deforestation has occurred at alarming scales and its effects have threatened environmental and
livelihood sustainability. No sustainable forest management program has been put in place due to
lack of adequate funding and stable structural set up for the forestry sector. To combat this
problem Participatory or Community Based Forest Management (CBFM) is accepted throughout
the world and in Ethiopia currently.
Participatory forest management (PFM) has been recognized as an important mechanism to
engage communities in responsibly managing and using natural forests Involving communities to
strengthen forest management. Participatory forest management will strengthen forest dependent
communities’ tenure- and management rights over the forest, and reduce deforestation. The
government is also engaged in the rehabilitation of large areas of degraded lands through area
enclosures.

3.3.

Biodiversity for Anbesa Chaka Forest Ecosystem

3.3.1. State and Trend of Biodiversity on Anbesa Chaka Forest Ecosystem
Biodiversity is ‘the variability among living organisms from all sources including; terrestrial,
marine and other aquatic ecosystems and the ecological complexes of which they are part: this
includes diversity within species, between species and of ecosystem’ (CBD, 1992; Article 2).
Ethiopia is one of the world countries, which is rich in faunal, floral and microbial diversity.
Ethiopia is considered as the fifth largest floral country in tropical Africa. The flora of Ethiopia
is very diverse with an estimated number between 6,500 and 7,000 species of higher plants, of
which about 15 percent or more are probably endemic. Ethiopia is also rich in faunal diversity
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with mammals (277 spp.), birds (861 spp.), reptiles (78 spp.), amphibians (54 spp.), and fishes
(101 spp.) (Mishra et al,2012).
Benishangul Gumuz Regional state is one of the nine regional states of Ethiopia, which is rich in
faunal and floral biodiversity. It’s highly characterized by low land bamboo.
Anbesa Chaka forest is one of the natural forest of Ethiopia found in the Benishangul Gumuz
regional state, Asosa Administrative Zone, Bambasi district. The forest is a natural forest which
is characterized by diversified tree species.
Anbesa Chaka forest encompasses different kinds of plant species, which are very useful for
ecological stability. Beside this in Anbesa Chaka forest there were different varieties of wild life
and bird species. The reason which makes the forest a preferable by wild life species was its
appropriate habitat. But nowadays the forest is under a great influence due to different reasons;
the main reason is agricultural investment, the other reasons are agricultural land expansion,
illegal settlement and forest fire.
In Anbesa Chaka forest, what we observed during the field visit, the Anbesa Chaka forest was a
dense forest which bursting by natural flora species but, recently deforested extensively for the
agricultural investment and agricultural land expansion.
3.3.1.1.

Flora Biodiversity of Anbesa Chaka Forest

3.3.1.2.

The floral resources of Anbesa Chaka forest ecosystem is plant species listed in the following
table by their Local name, common name, Family name, and Scientific name.
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Table 16: Identified plant species of Anbesa Chaka forest ecosystem.
Local name

Common name

Family name

Scientific name

Kerkeha

Bamboo

Poaceae

Oxytenanthera abyssinica

Dokma

Dokma

Myrtaceae

Sizigium gunensis

Washint

Washint /zana

Bignoniaceae

Stereospermum
kunthianum

Qurqura

Qurqura

Rhamnaceae

Ziziphus spina-christi

Bazragirar

Acacia

Fabaceae

Acacia abyssinica

Shola

Fig tree

Moraceae

Ficus vasta

Wanza

Wanza

Boraginaceae

Cordia africana

Enkoy

Log plum/wild plum

Olacaceae

Ximenia americana

Zigba

Yellow wood

Podocarpacee

Podocarpus

Wayra

Olivine

Oleaceae

Oleaeuropaea

Tikur enchet

Prunus africanus

Amlaqa

Celtis Africana

Besana

Croton macrostachyus

Ulaga

Ehretia cymosa

Bahirzaf

Eucalyptus

Eucalyptus

Gesho
Mango

Rhamnus prinoides
Mango

Mangifera indica

Zeytuna

Psidium guava

Buna

Coffee

Coffee Arabica

Avocado

Avocado

Lauraceae

Persea americana

Muz

Banana

Musaceae

Musa acuminata

Birtukan

Sweet orange

Rutaceae

Citrus sinensis

Lomi

Lemon

Rutaceae

Citrus limon(L.)

Giravilla
Wayba/ Korasuma
Source:- (BWANROR,2019) and FGD.
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According to FGD, the plant species like Oxytenanthera abyssinica, and Cordia Africana

are highly threatened, because, Oxytenanthera abyssinica is affected by disease and also due to
its recycling period. Oxytenanthera abyssinica is used as a shelter for the forest, but due to its
threatening the forest is highly deforested from period to period. The other threatened tree
species is Cordia Africana, because, it’s used for timber product and also the thefts are highly
destructed it. The tree species like Podocarpus and Oleaeuropaea are also highly affected due to
over utilization by the local community for the construction purpose and ploughing material.
The other plant species Ximenia americana is totally removed from the area.
According to FGD, in Anbesa Chaka forest ecosystem there are different kinds of plant species
used for traditional medicine purpose. Local community used different parts of these plant
species as a cure for different kind of illness. Some of the medicinal plant species are listed in the
table2:
Table 17: medicinal plant species
Local name

Family name

Scientific name

Damakese

Lamiaceae

Osmium lumiifolium

Gerawa

Asteraceae

Vernonia amygdalina Del.

Koso

Rosaceae

Hagenia abyssinica Bruce

Shiferaw/Moringa

Moringa oleifera

Source:- (FGD,2019).

The medicinal plants mentioned on the table 2 are highly declined from period to period, because
the forest is exposed to over utilization and the NGO which protect the medicinal plant in the
forest is phase-out.
3.3.1.3.

Faunal Biodiversity of Anbesa Chaka Forest

Anbesa Chaka forest encompasses desirable habitat contributing for the occurrence of high
faunal diversity. However, the information for this state of environment report is limited to
mammals, birds, and reptiles.
Mammal species: - The identified mammal species in the Anbesa Chaka forest ecosystem are
listed in table 3 by their Local name, common name, Family name, and Scientific name.

62

Table 18: Identified mammal species in Anbesa Chaka forest ecosystem.
Local name

Common name

Family name

Scientific name

Jib

Hyena

Hyaenidae

Hyaenidaecarnivora

Neber

Tiger

Felidae

Panthera tigris

Tota

Ape

Hominidea

Hylobates lar

Asama

Pig

Suidae

Sus scrofa

Dikula

Impala

Bovidae

Aepyceros melampus

Anbesa

Lion

Felidae

Panthera leo

Zihon

Elephant

Elephantidae

Elephas maximur

Gosh

Buffalo

Bovidae

Bubalas bulbalis

Zinjaro

Baboon

cercopithecinae

Papio hamadryas

Midaqo

Duiker

cephalophinae

Cephalophus harveyi

Tenchele

Hare

Leporidae

Brachylagus idahoensis

Agazen

Deer

Kerkero

Boer

Gureza
Sala
Jart
Source:- (BWANROR,2018) and FGD.

The abundance of almost all mammal species mentioned in the table 2 was in similar manner in
the area. However, nowadays many species are migrated to the other area and different mammal
species like elephant, and Sala are totally leave the ecosystem. On the other hand, the other
mammal species like lion and tiger are highly decreased; because, their habitat is extensively
destroyed for the investment, agricultural land expansion, and illegal settlement purpose. Beside
this, mammal’s species like Buffalo, Deer, Duiker, and Impala are highly threatened due to
hunting activity.
Bird species: - The identified bird species in the Anbesa Chaka forest ecosystem are listed in
table 4 by their Local name, common name, Family name, and Scientific name.
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Table 19: Identified bird species in Anbesa Chaka forest ecosystem.
Local name

Common name

Family name

Scientific name

Amora/Qura

Crow

Corvidae

Corvus corone

Dakiye

Duck

Anatidae

Anas robripes

Jigra

Goose

Anatidae

Alopochen
aegyptiacus

Regbe

Dove

Columbidae

Columba livia

Qoq
Source:- (BWANROR,2018) and FGD.

According to FGD, in the past there were many different bird species in the forest but, in the
present due to their habitat destruction and disturbance, many bird species are migrated to the
other area.
Reptile species: - The identified Reptile species in the Anbesa Chaka forest ecosystem are listed
in table 5 by their Local name, common name, Family name, and Scientific name.
Table 20: Reptile species in Anbesa Chaka forest ecosystems:
Local name

Common name

Family name

Scientific name

Ebab

Snake

Colubridae

Natrix natrix

Enshulalit

lizard

Lacertidae

Lacertilia

Zendo

python

Pythonidae

Python sebae

Esist

chameleon

Chamaeleonidae

Chamaeleo calyptratus

Source:- (BWANROR,2018) and FGD.

3.3.2. Driver and Pressure of Biodiversity Degradation on Anbesa Chaka Forest
ecosystem
Anthropogenic factors have major influences on ecosystem functioning and stability, which are
often reflected in changes to biodiversity that includes wildlife. This is because abundance and
diversity of the ecosystem community are changed.
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The drivers of biodiversity degradation in Anbesa Chaka forest ecosystems are population
growth, investment activities, agricultural land expansion, and illegal settlement.
Based on the land use land cover detection the agricultural land and settlement in Anbesa Chaka
forest ecosystem were increased from 7056.6 to 12243.71 ha and from 187 to 390.56 ha,
respectively from year 2006-2019.
Biodiversity is degraded rapidly due to pressures such as forest fire, deforestation, forest
degradation, hunting and fuel wood consumption.
Forest fire: - In the study area forest fire caused due to both natural and man-made reasons. The
trend of man-made forest is deliberately settled to clear forest land for agricultural land
expansion, to harvest honey and to facilitate hunting process.
This activity highly affects the biological diversity of the area; because the fire has the power to
remove all the biological diversity, even the microorganisms in the soil. Due to this activity the
wild life and bird species are highly disturbed and coerced to leave their homeland and migrated
to the other area; because, their habitat is destructed by fire. Consequently a total biological
diversity of the area, especially the indigenous flora and fauna species are compelled to leave the
area.
Deforestation: - In the study area the forest is cleared for the agricultural investment purpose,
which the investors are illegally entered into forest boundaries to expand their investment land
and for the agricultural land expansion purpose. This activity has a great contribution to the
degradation of biological diversity; both for flora and fauna. The flora species are extensively
destructed or removed from the area and cannot regenerate again. The fauna species are
disturbed due to their habitat destruction and coerced to migrate.
Forest degradation: - In the study area the forest is degraded due to cutting forest for construction
material, fuel wood consumption and charcoal production. The forest is extracted for fuel wood
consumption not only by the local community, but also by the prisons, bread bakers, college of
agriculture and university managements. Due to this activity the indigenous and durable tree
species are highly degraded.
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Illegal Hunting: - Illegal hunting is a process of illegal killing, trapping or capturing of hunted
species for different purpose; this action severely declines the wild life species. In the study area
the local community hunts the wild life by using different hunting methods like hunting by dog
and hunting by using gun and arrows.
Invasive weeds፡- Invasive species spreads from one place to the other places by different
mechanisms. The more common spreading mechanisms are wind, cattle’s foot, car tiers, birds,
water and others.
In the study area there are three invasive weeds, which are የአሜሪካ ትል/American worm/,
አቀንጭራ/stringa lermontica/ and ማንአልሞሽ/manalemosh/ by their local name. All these three
invasive weeds are affecting the leguminous crop species like sorghum and corn/maize.
American worm has the ability to decrease productivity by around 25% and also stringa
lermontica has the ability to decrease productivity by 20-80%.
3.3.3. Impact of Biodiversity Degradation on Lively Hood System of the Local
People of Anbesa Chaka Forest ecosystem
Anbesa Chaka forest is one of the forests, which is under great impact of land-use changes,
mainly due to investment, agricultural land expansion and illegal settlement in the forest area.
Losses of biodiversity affect human well-being. These effects include an increased risk of sudden
environmental changes such as diseases outbreak affects the livelihood of the community.
According to the FGD, the loss of biodiversity resources that leads the community to scarcity of
different forest product. Due to the biodiversity degradation the shortage and uneven distribution
of rainfall occurrence increase, due to this reason, crop and animal production are decreased. The
forest fire causes environmental pollution, and affects the health of community. In addition to
this, the wild life has harmed and migrated to other area and also the environmental sustainability
and stability is affected.
In detail the impact of biodiversity degradation on the Anbesa Chaka forest ecosystem and local
community is explained as follow;
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Impact on local community: - The local community affected by scarcity of different forest
product, (like; spices and honeybee, durable tree species for construction and other uses, etc.)
which use for their daily and continues household consumption and also affected by shortage of
traditional medicinal plant species. These exposed the community to incur additional costs. Due
to the high degree of forest degradation, water quality and quantity is decreased, this makes the
local community vulnerable to the disease like malaria. Invasive weeds also affect the
community by decreasing crop productivity, these leads to food insecurity.
Impact on the flora species: -the floral species are also highly degraded because it imposed to
forest fire destruction and over utilization of different tree species. Due to this reasons, different
tree species are degraded and tends to extinct.
Impact on wild life: - Due to their habitat destruction by forest fire and illegal hunting activities
the wild life species are disturbed and compelled to migrate to other area. Especially bird’s
species are imposed to migration.
Impact on the environment: - The loss of biodiversity affects entirely the whole environment. In
the study area the environment is affected by air pollution from forest fire and also due to the
forest land change to the other land use type the ecosystem is changed, for this reason the surface
of the environment is changed and stressed.
In general the local community affected socially, economically and ecologically due to the loss
and degradation of biodiversity.
3.3.4. Responses to Biodiversity Degradation on Anbesa Chaka Forest ecosystem
There is a forest conservation team and forest fire controlling teams, which are organized by the Woreda
and the local community to conserve the forest and its biodiversity, but it’s not yet effective.
Between the 2010 and 2014 there is an NGO, which is called FARM Africa to conserve the forest, to
search and seedling the medicinal plants in the forest. But after this NGO complete its contract the forest
is highly affected.
But, there is no extra responses taken by the local community and government bodies above these
responses to reduce and control the problem of Anbesa Chaka forest ecosystem biodiversity degradation.
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3.3.5. Outlook
If the practices like illegally expanding land for agricultural investment, deforesting to expand
agricultural land, over utilization of forest resource for daily consumption, and illegal hunting of
wild life are continues as it is practiced as present, the biological diversity resource of the
Anbesa Chacka Forest ecosystem will totally destructed within less than two decades.
Unless the Federal government and Benishangul Gumuz regional state government, concerned
bodies and stakeholders deal and work together to protect and save the Anbesa Chaka forest
ecosystem in common understanding, the Anbesa Chaka forest ecosystem is in great risk and it’s
difficult to control the future risk. Because, the biodiversity of the forest ecosystem is destroyed
severely from time to time as the forest is destruct severely for investment, agriculture, illegal
settlement and other purposes; this will lead to the total loss of biodiversity species of the forest
ecosystem.
3.3.6. Recommendation
 Research should be conducted on Anbesa Chaka forest ecosystem, acts up on minimum
interventions on the forest.
 Promote public training, education and community-based monitoring, where appropriate,
as integral elements in conservation and management.
 Control illegal encroachment to forest boundary and work in line with investment sectors
of the region to conserve the natural forest and biodiversity in common sense.
 Ensure legislations and guidelines to introduce a system of direct and indirect incentives
to promote the conservation and sustainable use of biodiversity.
 Promote joint forest management and participatory forest management programs.
 Implementing the National biodiversity policies like; the policy provides for guidance
towards effective conservation, rational development and sustainable utilization of the
country’s biodiversity, and contains comprehensive policy provisions for the
conservation and sustainable utilization of biodiversity.
 Conducts ecological principles of conservation methods, such as


Biodiversity is supported by protection of any species and varieties
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Habitat maintenance is fundamental to species conservation



We can start planting trees at an individual community level to restore our
degraded environments.

3.4.

Climate change/variability for Anbesa Chaka Forest

Weather refers to the day-to-day state of the atmosphere, and its short-term variation in minutes
to weeks. People generally think of weather as the combination of temperature, humidity,
precipitation, cloudiness, visibility, and wind. We talk about changes in weather in terms of the
near future: "How hot is it right now?" "What will it be like today?" and "Will we get a
snowstorm this week?”. And Climate is the “average weather” or more specifically the
statistical aspects of the atmosphere-hydrosphere-land surface system that varies over time
ranging from months to millions of years. The classical period for averaging climatic variables as
defined by the World Meteorological Organization is 30 years. Climate also describes long-term
statistical averages and measures of variability associated with daily weather (Peter T. et al.,
1015).
Climate change refers to a statistically significant variation in either the main state of the
climate or in its variability, persisting for an extended period, typically for decades or longer.
The change may be due to natural process or external force or to persistent anthropogenic forces
in the composition of the atmosphere or in land use (IPCC, 2007). The different source indicates
that Ethiopia has less contribution to climate change but highly exposed to its impact.
Climate Variability is defined as variations in the mean state and other statistics of the climate
on all temporal and spatial scales, beyond individual weather events. The term "Climate
Variability" is often used to denote deviations of climatic statistics over a given period of time
(e.g. a month, season, or year) when compared to long-term statistics for the same calendar
period (WMO, 2019).
The weather and climate of Ethiopia arise from the influence of tropical weather systems, like
the Inter-Tropical Convergence Zone (ITCZ), the South Indian Ocean anticyclone (Mascarin
High), the low-level jet (LLJ), the South Atlantic anticyclone (St. Helena), etc. (Bekele F. 1997).
It is mainly controlled by ITCZ and associated atmospheric circulations as well as by the
complex topography of the country.
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The spatial rainfall pattern in the country varies from, monomial where areas get rainfall during
the main rainfall season only once in a year between June-August, to bimodal where the areas
get main rainfall and also short rainfall during March-April and, to some areas where the rainfall
occurs throughout the year. Due to this, most parts of Ethiopia are characterized under bimodal
rainfall patterns with two distinct wet and dry seasons whereas; some highlands of southwestern
parts receive rain throughout the year.
Our study focus mainly on Bambasi Woreda, it’s found in the southern part of the Assosa city
and absolutely located at 9o 57’ 12.4’’ N Latitude and 34o39ʹ 21.7ʹʹ E Longitude, with an altitude
of 1,554 m.a.s.l. (Dereje et al., 2019). The relative location of the Woreda is bordered by Oromia
regional state and Maokomo special Woreda in the south and southwest and, Asossa Woreda in
the west and Oda Buldegelu Woreda in the northeast. Administratively, the Woreda is divided
into 38 kebeles that of 19 kebeles are inhabited by indigenous people, 17 kebeles are settled
areas created during the Dreg regime and 2 kebeles are under the municipality of Bambasi town
(BWARDO, 2019). Its agro-ecology is categorized as 15% “Weynadega” 5% “Dega” and 80%
“Kolla” (Daniel and Tefera, 2016) and an area of about 784.4 square kilometers (GJAS, 2019).
The data for this study was acquired from the field survey using structured questionnaires, FGD
were carried out across 8 Kebeles that was around the Anbesa Forest Ecosystem, field
observation, official unpublished documents from the governmental organization, and
NMASAB. We find above 30 years of data from the meteorological agency of Bambasi but
obtain complete data of Asososa from 1989 - 2018. Nevertheless, Asosa city is the administrative
center of the Benishanigul Gumuz Regional State; it is also one of the three administrative zones
of the region, which is including the woreda and located around 45k.m from Bambasi woreda.
Therefore the available data represented the study area; analyze state and trend of rainfall,
maximum and minimum temperature as followed.
3.4.1. State and Trend of Climate change/Variability for Anbesa Chaka Forest
Ecosystem
3.4.1.1.

State and Trend of Rainfall for Asosa

The climate of the region comes under the inﬂuence of the tropical monsoon from the Indian
Ocean (Tamam E., 2018), characterized by mono-modal rainfall distribution with high rainfall in
the wet period from May to October, peeks in August with a mean of 239.7mm while the other
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months were received the little amount of rainfall when at the beginning and ending time of the
rainy season, and one distinct short dry season extending from December to February.
During the rainy season (Figure 1) most of the crops in the Woreda are cultivated by using the
moisture which is obtained from the rainfall. The rest of the crops are cultivated in the dry season
by using the moisture which is obtained from wetlands found at the side of streams and irrigation
water (BWANRO, 2019).
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Figure 18: Monthly Average rainfall of Asosa from the year1989 to 2018 in mm.

The amount of rainfall differ from year to year because of climate change and/or variability, as it
shows in fig.2 and also it indicates total average annual rainfall of Asosa was 1,191.21mm, with
a highest maximum of 2,417.8mm in the year 2000 while, the lowest minimum of 827.8mm
in the year 2005.

71

3000

R.F in MM

2500
2000
1500
Annual Sum of
R.F

1000
500
0

Figure 19: Asosa Annual R.F in mm from the year 1989-2018.

3.4.1.2.

State and Trend of Temperature for Asosa

The atmospheric concentration of CO2 increased from year to year (F. Joos et al., 2013). The
temperature has risen by about 0.3-0.6oC since the late 19th century. The fourth assessment
report (AR4) by the (IPCC, 2007) stated that the best estimates of likely increases in the mean
global surface air temperature by the end of the 21st century are between 1.1°C and 2.9°C for the
“low scenario” and 2.4°C and 6.4°C for the “high scenario,”. Our study area is similarly exposed
to climate change or variability.
The metrological data analyses of Asosa indicated that temperature variability increasing from
year to year, its ilustrates blow figure, the variation of average temprature between minimum
was 21.2ᴼC in the year 2007 and maximum was 36.9ᴼC in 2005 and 2018 whereas, average
temperature and the range was 28.3ᴼC and 15.7ᴼC respectively.
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Figure 20: Annual Average, Min. and Max. Temprature of Asosa.

Figure below illustrates that the monthly highest Min. temperature of the study area was 20.8°c
in the Year 2010 whereas; the lowest minimum was 10.1°c in the year 2010 and 2011
respectively. The average minimum temperature was 15.1°c. The trend line of maximum and a
minimum average temperature of Asosa was insignificant variation.
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Figure 21: Monthly Average Lowest and Highest Minimum Temprature of Asosa.
The monthly average temperature of Asosa was shown as the below figure, which is the
maximum average temperature of 24.4 recorded in the month of April. Besides, the lowest
temperature was recorded from the month of June up to August, after September temperature
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was slightly increasing from month to month until the month of February, but in the
coming three months until May the amount of temperature increase extremely. This climate
diagram of Bambasi Woreda shows water stress in March, April, and May, and excess water in
June, July August, and September.
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Figure 22: Monthly Average Temprature of Asosa.

3.4.2. Driver and pressure of Climate Variability and/or Change to Bambasi Forest
Ecosystem
Drivers of Climate Variability and/or Change to Anbesa Forest Ecosystem

 Intentional wildfire
Wildfire is the most common and frequent problem in the study area, the people in the study area
intentionally combustion of the forest for different purpose. Expansion of agricultural activity
mainly the indigenous communities practice what is called shifting or slash and burn farming
(EUTF, 2016), better grass for grazing, fuel, to collect honey, meaning, build rode connection
between the kebles and illegal hunting were the main responsible factors for the expansion of the
wild fire.
 Agricultural Activities
Agriculture is a limited (0.03%) impact on global climate variability and/or change but Ethiopia
greatly contributed which is 61% of Green House Gases (GHG) emission (USAID, 2011). The
economic activities of the people around the Anbesa Forest Ecosystem were mainly dependent
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on Agriculture; therefore agriculture and traditional gold mining were made accelerated
deforestation around the area. According to FGD, after 45 years life span of bamboo was ended
and then, all bamboo forest was dead and lack of awareness about the recycling of bamboo
forest, this situation was a good opportunity for the expansion of agricultural land. In addition to
this, a weak government-controlled system was made a favorable condition to same irresponsible
boundary connected farmers and investors were extended to the Anbesa forest by the case of
deliberate wildfire in the dry season and then cultivate it.
 Large and Medium scale Agricultural Activities
As we have seen in the field observation the study area is potential favorable for large and
medium scale agricultural activities, therefore, depends on the favorable policy of the investment
today a number of both local and foreign investors were engaged in the agriculture sector for the
production of crops (BGLMIO, 2019).
Agricultural investors who take large plots of land in the region do not follow ecologically
friendly farming methods. According to our informants, commercial farmers usually clear the
land of forests without following requirements set by the regional bureau of agriculture to protect
the environment. And also some irresponsible investors have been monopolized a thousand
hectares of forest land by legal and illegal ways with expanded by double time or above and then
destruct the jungle until borrowed money from the development bank. Finally, these investors
left the area and engaged in other businesses without achieving the intended goal and objective
(FGD and BWANRO, 2019).

Both large and medium scale agricultural activities were

negatively affected micro-climate and climate change mitigation action on the Anbesa Forest
ecosystem of Bambasi worda.
 Small Scale Agriculture
FGD also explained that the same wealthy and powerful farmers holding 10-66 ha of land
occupied and cultivate directly or indirectly which means landowners share to landless farmers
by agreeing for one or more cropping season for crop cultivation and then after cultivation share
the product based on the agreement. Due to this the forest area was changed into agricultural
land.

75

 Over-grazing
Over-grazing was another driverof the environmental degradation in the study area; the people
who live around Anbsa Forest ecosystem were partially engaged in the rearing of the animal.
Therefore, after the death of the bamboo forest, farmers freely grazing animals in the forest area,
so animal populations were degrading the area.
 Settlement program
The Settlement program was a factor for increased frequency and magnitude of environmental
degradation in Banbasi woreda as a great driver and pressure. Before the Derg regime, the region
was occupied by a few indigenous people wherever sparsely populated. After that, 47 percent of
peoples were settled from different parts of the country to the Benshangul Gumuze region
including Bambasi woreda (EUTF, 2016), as indicated from 38 kebeles which of 17 were
occupied by settled people (BWANRO, 2019). And also new refugee camp is found in the
Woreda from South Sudan. As in the field observation, planners could not take into
consideration of the other side effects of settlement in the environmental impact of the area. As a
result in Bambasi Forest ecosystem was deforested, settlement program was never excluded the
exploitation of forest resources, the expansion of' agricultural lands into the frontier forest cover,
and grazing land. Until now, both settler and host community were severely scrambling the
forest land with limited government exclusion, to fulfill their demands like fuel wood,
constriction of house, domestic materials, to light, etc.

 Deforestation
Deforestation is the conversion of forested land to non-forest areas (GEO 6, 2019). Forests are a
great contribution in determining the accumulation of greenhouse gases in the atmosphere. As
well as being critical to slowing or even stopping climate change, forests are important for
reducing their current and future effects on people. They also regulate waterways; protect soil,
cool cities, entire regions, and ecosystem. However, Deforestation is the main responsible factor
for the loss of the above mentioned use and climate variability and /or change impact in the study
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area. In the study area forest coverage is decreasing from time to time mainly due to agricultural
activities, it briefly explain at forest thematic. Above-mentioned driver and pressure are
responsible for micro-climate change and variability in the study area.
3.4.3. Impact of climate change and/or variability in Bambasi Woreda
The amount of greenhouse gases increase in the atmosphere case for increasing surface
temperature this conditions largely affected developing country such as Ethiopia, which have
limited capacity to coup with the effect of a changing climate (Gebeyehu, 2016).
Climate variability and/or change are accelerating high levels of land degradation and soil
erosion, increase vulnerability to droughts and floods, and negatively impact agricultural
productivity. It was also responsible for the shifting of the crop cultivation period, loss of
agricultural productivity, and expansion of insects, pests, and the occurrence of animal diseases
was a known problem in the study area because economic activity is highly dependent on
climate-sensitive rain feed agriculture and animal husbandry.
According to BWANRO and FGD 2019, indications the major effect of climate variability
and/or change on the crop was changed crop cultivation period which is rain come after began of
the normal cropping season, sometimes heavy amount of rain and high temperature occurred and
negatively affected at early or late vegetative stages of crop and also unexpected rain devastated
the crop product at the harvested time. Due to this, shifted cropping period like an earlier time
crop was predominantly cultivated in April now it was shifted to June when it was exposed to
disease and pests like the African army warm. Land degradation and loss of soil erosion were
responsible for the productivity of crop decline from time to time, for example before 20 years
land was given enough product without applying any fertilizer but now without fertilizer
application it’s given too low or blows 10 and 5 quintal was produced whereas, with fertilizer in
average give above 47 -60 and 15-25 quintal of maize and sorghum respectively produced per
hectare (FGD, 2019).
Based on the FGD data, fifty percent of the constructed pipe water was dried up as a result of
water scarcity and lack of clean water has occurred. So that people have taken a long time (4-6
hours) for water access, due to decline of underground water.
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Diarrhea was the main disease that FGD and health officials mentioned as the health problem
arising
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Figure 23: Mender 49 people having water from the pipe
(Source: field photo).

Flood
According to FGD the occurrence of the flood was an insignificant impact on the people around
the Anbesa Forest ecosystem, especially within 8 kebeles. However, in every summer season
flood was occurred in Bambasi woreda and affected 3 kebeles namely wmeba, Dabuseztimebako
and Budaslega. They are exposed to loss of human life and livestock, damage to homes and
businesses, crops, eroded soil, grassland, and farmland. The River Dabus was a tributary of Abay
River responsible for the occurrence of floods in the woreda (BRDRMPO, 2019).
Drought
Benshangul Gumuze region is in comparison to other regions of Ethiopia less affected by
drought; drought in the form of erratic rainfall, which causes crop damage, water shortage, and
malnutrition, is a source of vulnerability (EUTF, 2016). I the same way drought have not
occurred in Bambasi woreda (FGD, 2019).
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3.4.4. Response to Climate Change and/or Variability in Benshangul Gumze Region
Bambasi Woreda Anbesa Forest Ecosystem
Community Level
The response to climate change was limitedly implemented in the study area like farmers easily
adapted new technology, planted mostly multipurpose tree-like mango and avocado in addition
to this when the wild fire was happed all peoples except Childs were involved into local fair
controlled activities. Most people in the study area perceived the occurrence of climate change
and/or variability (FGD, 2019).
NGO (Farm Africa project) Response
The Farm Africa project responded to climate change impact from 2010-2015 with a given train
for the member of the interested farmer about the use of forest, afforestation, reforestation, area
closure activities especially on medicinal plants, and area closure like secure the forest area by
this association then the association use sealed the grass and train allowance, but now it is faith
out (FGD, 2019). This activity was limitedly regulating local climate change.
Government Response at woreda level
Government at keble level established different environment teems like Wild-fire controller team
and Forest team was better introduction but weak implementation. In addition to this,
government coordinates soil and water conservation activities, for instance, last year
3,529,027.00 seedlings were planted on 743ha of land and flow up in the year 2011. Also,
government introduces new technology, like better maize seed distribution to the farmer.
Government Response at National Level
The Government of Ethiopia has made various policies, legislative and institutional measures. In
2013, the Ministry of Environment, Forest Development, and Climate Change was established.
The policies that have been put in place prior to 2007 to direct sustainable forest development
and management with wider implications for improved environmental management, and
reducing the effects of climate change include the following:
 The Ethiopian Constitution (1995) provides the rights to clean and healthy environment
as fundamental rights of citizens (articles 43 and 44).
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 Environmental Policy of Ethiopia (1997) is the overarching policy for managing the
environment and natural resources.
 National Action Program to Combat Desertification (NAP, 1998) the GoE ratified the
UN Convention to Combat Desertification (UNCCD) in 1997 and subsequently
undertook the formulation of a NAP.
 National Biodiversity Strategy and Action Plan (NBSAP, 2005) the GoE developed
the NBSAP to ensure the conservation and sustainable use of biodiversity, and to provide
for the equitable sharing of the costs and benefits, arising from them and contribute to the
well-being and security of the nation.
The above mentioned point indicates the government of Ethiopia gives attention to make
environmental protection policy, but weak implementation at the ground level like Benshangul
Gumuze region specially Bambasi woreda Anbesa Forest Ecosystem was not widely implement
climate change mitigation action.
International Response
Ethiopia intends to limit its net greenhouse gas (GHG) emissions in 2030 to 145 Mt CO2e or lower. This
would constitute a 255 MtCO2e reduction from the projected ‘business-as usual’ (BAU) emissions in
2030 or a 64% reduction from the BAU scenario in 2030. Ethiopia also intends to undertake adaptation
initiatives to reduce the vulnerability of its population, environment and economy to the adverse effects of
climate change, based on its Climate Resilient Green Economy Strategy (CRGE). The CRGE is
Ethiopia’s strategy for addressing both climate change adaptation and mitigation objectives. The
implementation of the CRGE would ensure a resilient economic development pathway while decreasing
per capita emissions by 64% or more. The CRGE is also integrated into the Second Growth and
Transformation Plan (the national development plan). In the long term, Ethiopia intends to achieve its
vision of becoming carbon-neutral, with the mid-term goal of attaining middle-income status.
The full implementation of Ethiopia’s INDC is contingent upon an ambitious multilateral agreement
being reached among Parties that enables Ethiopia to get international support and that stimulates
investments. The INDC will be updated periodically, as appropriate.
Overall, the EINDC marks an important next step on the path towards sustainable development,
consistent with the Principle of Common but Differentiated Responsibilities and Respective Capabilities.
In this context, Ethiopia reaffirms its continued commitment to build a climate resilient green economy.
This EINDC contributes to the global effort to mitigate climate change, while ensuring the realization of
an equitable and resilient green economic growth nationally.
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3.4.5. Outlook for Climate Change and/or Variability of Anbesa Forest Ecosystem
If the rate of deforestation will continue without implemented the recommended points and other
additional research over the next three-decade,


Climate variability high in the study area due to this; Bambasi woreda will be difficult to
survive severe climatic conditions for human activates and animal husbandry.



Flood risk will increase significantly.



Drought will occur



Potential health benefits as well as threats. Because of this the government and any
concerned body should think of the possible solution recover this region.

If strongly implement adaptation option like reforestation, afforestation, area closure and
ensuring better management of soil and water and Zero grazing will implement properly may
minimize the impact or stay on this condition.
3.4.6. Recommendation
According to Bambasi Woreda profile and NMASAB data indicated that the rate of
atmospheric temperature increasing from year to year.
Therefore the following problem reduction method should be needed.
 At the local level primarily create awareness about potential climate change and existing
climate variability of the current and the future climate itself. Then the coping mechanism
to climate variability and adaptation option for climate change should be studied and
implemented.
 Adaptation options should focus on reforestation, aforestation, area closure and ensuring
better management of soil and water, implement zero-grazing, cultivate short growing
crop and drought resistance crop cultivation should be possible.
 Plan commission should be considered an environmental problem on the resettlement
program and should need to improve arrange of policy as well as improve the integration
and coordination between policies across many sectors.
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 Government controlling and monitoring system of investment program implementation
should be strength from federal up to woreda level.

Figure 24: Showing community consultation meeting carried in 3 kebles of Bambasi woreda
(Source: Field observation).
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