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Abstract

Ethiopiais one of the centers of richest biodiversity hotspot countries in the world.
This review paper was initiated comparative assessment of kafa, sheka ,lake Tana,
Y ayo and Majang biosphere reserves, located in the all parts of Ethiopia, regarding
their status of plant diversity, threats, and efforts of conservation. To this end,
awide review of different journals, articles, and proceedings was made.
Consequently, the review indicates that five the biosphere reserves contained
myriad plant biodiversity, specifically the “hotspot” of Afromontane rainforest
biodiversity, with some degree of dissmilarities among them. Lake
Tana(695,885ha), kafa(540,631ha), Sheka(238,750ha), Majang(225,490ha) and
Y ayo(161,021ha) are the largest zones area covered by biosphere reserve in the
Ethiopia orderly. However, there are many challenges were encountered in all the
biosphere reserves in Ethiopia those are conversation of land use, deforestation and
degradation, agriculture expansion, investment, overgrazing, firewood, charcoal
and other factors. Hence, to reduce forest conversion and biodiversity loss, the
government of Ethiopiais creating conservation mechanism like the establishment
of the protected area and biosphere reserve which is controlled and managed by the
community and the government. The main conservation stratege of biosphere
reserve are conservation as an open system, sustainable utilization of researche,
research and assessment of the impact of research through monitoring and
awareness and training of people in the biosphere reserve both inhabitants and
managers.
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1. Introduction

According to the current world network of
biosphere reserves there are about 701 biosphere
reserves in 124 countries including 21trans-
boundary sites 2 Transcontinental Biosphere
Reserves, over 250 million people are use as to
home are designated globally [80]Ethiopia is the
largest landlocked country in Africa with an area
of 1.13 million kilometer square that is located in
the northeast of Africa between 03° 40’ and 15° N
latitude and 33° and 48° E longitude.

The country is one of the top 25 biodiversity-rich
countries in the world, and hosts two of the
world’s 34 biodiversity hotspots, namely; the
Eastern Afromontane and the horn of Africa
hotspots [19].For example, about 6500 to
7000species of higher plants are estimated to exist
in Ethiopia, of which about 12 percent species are
endemic|26,46].Basically, forest in the southwest
of Ethiopia has relatively high forest cover as
compared to other parts of the country, about 56
percent of the country’s forest cover [32].

In the same manner, Ethiopia has five
internationally recognized sites of biosphere
reserve namely Kafacoffee biosphere reserve,
nominated in 2010, Y ayocoffee biosphere reserve
nominated in 2010, Sheka forest biosphere
reserve nominated in 2012 , Lake Tana biosphere
reserve nominated in 2015 and Magang forest
biosphere reserve nominated in
2017.Southwestern parts of Ethiopia is the home
of for many plant and animal diversity[70]. The
country has diverse flora and fauna most of them
are endemic.

Currently, Ethiopia supporting more than 2,985
described species of animals and 7,000 of higher
plant species with 12% endemism, among the
fauna 320 are mammals with 36 endemism, 926
birds with 24 endemism, 1,265 arthropods with 21
endemism, 200 fish with 40 endemism, 201
reptiles with 16 endemism and 73 amphibians
with 30 endemism many of the biodiversity living
in and around the biosphere reserve and critically
depend on the reserve for livelihoods [10,30].
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This review paper was designed to evaluate,
compare and contrast the five biosphere reservein
Ethiopia such as Kafa,Yayo, Sheka, Lake Tana,
and Majang forest biosphere reserve.

However, nowadays, Ethiopia is facing
biodiversity losses, interlaid, and linked with
commercial and subsistence cultivations [1]. The
most important reason behind the rapid
deforestation rate is increasing human population
growth with subsequent high demand of land for
agriculture and grazing, firewood, charcoal,
timber, and other purposes [32 31,20].

In connection to the challenges of forest
conservation in the Ethiopia has been taking
measures to rehabilitate degraded forests and
conservations of natural forests [83,52]. Protected
area and biosphere reserve were the main
conservation mechanisms. The central Objectives
of these biosphere reserves are biodiversity
conservation, research, and development function
to meet the local people’s needs and henceforth
improve their quality of life [58,76].

Therefore, this paper addresses comparative
appraisal of these five biosphere reserves on their
current status of plant and animal biodiversity,
factors that affects, and ways of conservation
efforts.

2. Objectives

The overal objective of this review paper is to
compile information on the biosphere reserves of
Ethiopia, with particular emphasis

) To addresses reasonable evaluation of
these five biosphere reserves on their curent status
of plant and animal biodiversity

i) To review the mgor challenges
encountered and ways of conservational effortsin
the Ethiopia biosphere reserves.

iii) To evaluate the impact of human activities
in biodiversity at Yayo,Kafa, Sheka, Lake
Tanaand Majang biosphere reserve in the
Ethiopia
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3. Methodology

The methodology followed was mainly reviewing
articles from known journals, books, reports and
student thesis pertinent to the topic. The different
published and unpublished articles were reviewed
in the course of compiling this review work.The
available materials were systematically selected
on the basis of content, relevance and ther
publication time.

4. Result and Discussion
Definitions of Biosphere Reserves

The word biosphere was coined by the Austerian
geologist Eduard Suesin 1975.Biospher can mean
that totality of livings residing on the earth the
gpace occupied by living thing or life or life
supporting systems(Atmosphere, Hydrosphere,
Lithosphere and Pedosphere).The term for zones
in universe where life as we know it should be
sustainable[43].

Biosphere reserves are ‘learning places for
sustainable development’. They are sites for
testing interdisciplinary approaches  to
understanding and managing changes and
interactions between sociad and ecologica
systems, including conflict prevention and
management of biodiversity. They are places that
provide local solutions to global challenges.
Biosphere reserves include terrestrial, marine and
coastal ecosystems. Each site promotes solutions
reconciling the conservation of biodiversity with
its sustainable use [ 75].

In broader sense, biosphere reserve is an area
established to conserve the biological and cultural
diversity of aregion while promoting sustainable
economic and social development. According
to[57], biosphere reserve is described as a place
where people and nature coexist and interact with
each other for their mutual benefits.

All  members of society, including local
communities,  environmental  groups, and
economic parties, are involved and work together
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to address conservation and development issues.
Any place is given such title, biosphere reserve,
by UNESCO as part of the Man and Biosphere
(MAB) Programme [75].

The requirements of biosphere reserves should,
explicitly,  fulfill three basic functions:
conservation function: this is conservation of
cultural diversity and biodiversity: species,
genetic, and ecosystem variation development
function: this encourages economic and human
development; logistics function: this supports
research, monitoring, demonstration projects, and
information exchange related to local, national,
and global conservation and developments
[57,76,75].

History of Biosphere Reserves

Though Eduard Seuss had coined the term
biosphere more than hundred years ago, it is
Vladimir Vernadsky’s concept of the biosphere,
formulated in 1926, that is accepted
today[82].The first international biosphere reserve
congress was held in Minsk, Belarus, since 1983
jointly covered by UNESCO and UNEP which
gives rise to an “action plan for biosphere
reserves.” the second international congress was
held in 1995 in Seville, Spain, on “biosphere
reserves”, and biosphere reserves were visualized
as guides to the twenty-first century, “showing a
way to a sustainable future” In this conference,
the three most important tasks were identified as
conservation, development, and logistic support

[27].

The third world congress of biosphere reserves
was held in 2008, Madrid, Spain, which is called
“Madrid action plan for biosphere reserves.” It

strengthens the Seville strategy and raises
biosphere reserves to be an internationa
designated area dedicated to sustainable

development in future generations[57]. More
specifically, biosphere reserves have immense
impacts on socioeconomic-related concern and
hence play a significance role in poverty
reduction and implementation of Sustainable
Development  Goals (SDGs).  Obvioudly,
biosphere reserves are sources of hope for local



Int. J. Adv. Multidiscip. Res. (2022). 9(6): 48-69

communities, recognized as a viable option for
enhancing their income generation mechanism
[19].

The worldwide network of biosphere reserves
provides a global framework for education and
research, as well as the manifestation and
attainment of sustainable resource use [75].

Nowadays, there are 701 biosphere reserves in
124 countries of the world and 250million of
people home to covers. Out of the total biosphere
reserves, 79 are found in 29 African countries
and21million of people home to cover which in
Ethiopia has 5 biosphere reserves. Kafa besides
Yayo, Sheka, Lake Tana, and Magang was
nominated since 2010, 2012, 2015, 2014 and
2017, respectively [75].

From historical perspectives of biosphere reserve
establishment, the first country that established
and registered biosphere reserves was the
Democratic Republic of Congo since 1976. In
general, the foundation of biosphere reserves
illustrated a nearly linear increment from 1976 to
2018 .

This is due to the desire to achieve sustainable
development, and each country understands the
benefits of biosphere reserves in conservation and
sustai nable management of forest resources [75].

I mportance of Biosphere Reservesin Ethiopia

Biosphere Reserves involve local communities
and al interested stakeholders in planning and
management. The biosphere reserves are intended
to fulfill 3 basic functions,

o Conservation function - to contribute to
the conservation of landscapes, ecosystems,
endemic species and genetic variation,
Conservation of biodiversity and cultural
diversity.

Example, it may prevent man-animal conflict eg.
death of tiger Avni who was shot dead when she
turned man-eater

Along with the wildlife, culture and customs of
tribal are also protected,
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X Economic developmental function - to
foster economic and human development which is
socio-culturally and ecologically sustainable.

X/
L X4

Example, it promoting economic and human
growth that is sustainable on a sociocultural and
ecological level.

It seeks to strengthen the three pillars of
sustainable development: social, economic and
protection of the environment.

<> aLogistic function - to provide support for
research, monitoring, education and information
exchange related and training to local, national

and global issues of conservation and
development [79,81,75].
Example, it Promoting research activities,

environmental education, training and monitoring
in the context of local, national and international
conservation and sustainable devel opment.

Three Zones of Biosphere Reservein Ethiopia

Zonation of a Biosphere Reserve in Ethiopia are
aim to manage resources in an integrated manner
by taking protection into consideration for
sustainable utilization and resource planning. This
is tangible through classifying biosphere reserves
into three zones such as core, buffer, and
transition zones [57,6]. This classification is
considered in al the biosphere reserves found in
Ethiopia, for conservation and sustainable
management of resources [70].

Accordingly, in relation to the concepts of
zonation, core, buffer, and transition zone and
their size of distribution of all the biosphere
reserves are presented. It has three interrelated
zones that aim to fulfill three complementary and
mutually reinforcing functions:

Core Areas zone:it is the most protected area of a

biosphere reserve where al kinds of human
interaction should be avoided, except for research
and monitoring of the natural vegetation
dynamics. It may contain endemic plants and
animals.The areas to be selected for such zones
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should aso undisturbed high forest with wild
coffee population structure and composition of
other plants [68].

They conserve the wild relatives of economic
species and also represent important genetic
reservoirs having exceptional scientific interest. A
core zone is a protected region, like a National
Park or Sanctuary/protected/regulated mostly
under the Wildlife (Protection) Act, 1972. It is
kept free from human interference.

Every biosphere reserve must contain one or more
core areas. These have strong legal protection and
serve as a shelter for wild plants and animals free
from any human disturbances. Activities that are
allowed in this zone are monitoring, research, and
traditional nondestructive uses, while activities
like agriculture, settlement, grazing of domestic
animals, and harvesting products are not allowed
[57,70]. In al parts of Ethiopia, biosphere reserve
zones differ in their size of coverage; for instance,
the core zone is the smallest in cover as compared
with the other zoneg[ 79,78,24] (Table 1).

Buffer zone: is dightly disturbed forest zone,
where collection of non-timber forest products
and honey is alowed. But, the users are not
allowed to manipulate the canopy or ground
vegetation to enhance coffee production or other
forms of agricultural activities. In addition,
settlement is not allowed[70]. .This zone is the
guard keeping of the core zone by enclosing and
protecting from the anthropogenic impacts. The
buffer zone surrounds the core zone and its
activities are managed in this areain the ways that
help in the protection of the core zone in its
natural conditionThis zone functions as essential
ecological corridors, connecting the core zone to
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the transitional zone. Activitiesthat are allowed in
the buffer zone include tourism,wild coffee
collection, recreation, research, and education
training [79,78,24].

Transition Zone:lt is the outermost part of the
biosphere reserve .In the transition zone, the
traditional forest coffee production system,
garden coffee and agricultural practices and
human settlement are adlowed. Habitat
restoration/rehabilitation and research can be
caried out on those areas that were highly
degraded.The farming practice should involve the
traditional agroforestry system, without total
clearing of the forest vegetation. Loca
communities are also allowed to manipulate the
coffee populations in areas under their possession,
using local landraceg[89].

In this zone, people are alowed to live and make
livings. In this zone, local residents, NGOs,
scientists, cultural groups, economic stakeholders,
and others work together to manage and
sustainably develop the area’s resources.
Activities like farming, fishing, tourism,
beekeeping, settlements, urban and villages,
industry, and enterprise are alowed in this zone
[57,6]. The transitional zone comprises the largest
cover as compared to the total area of the
biosphere reserves in al the parts of
Ethiopia[79,78,24].

The total area coverage of all biosphere reserves
Is estimated to be(1l, 8617,777ha), Lake Tana
(695,885ha),kafa (540,631ha),Sheka
(238,750ha),Maang (225,490ha) and Yayo
(161,021ha) are the largest zones area covered by
biosphere reserve in the Ethiopia orderly (Tablel)
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Table 1: The size zones in the biosphere reserves in Ethiopia.

Zones Yayo Lake Tana Magang Kafa Sheka
biosphere biosphere | biosphere | biosphere biosphere
Core 27,733 22,841 43,878 ha | 41,319 55, 255
Buffer 21,552 187,567 73,400 ha | 161,427 76,395
Transition # 117,736 485,477 108,212 337,885 107,100
ha
Total area 167,021 ha 695,885ha | 225,490. | 540,63lha 238,750h
ha
Reference | [74,69,56] [38,25] [69] [32,5,57] [67,32,31]

archaeological sites,

ritual sites, caves and

Description of five Biosphere Reservesin
Ethiopia

Y ayo Coffee Forest Biospher e Reserve

The Yayo Biosphere Reserve is located in
[llubabor and BunoBedele zones of Oromia
Regional State, southwest of Ethiopia. The areais
drained by small rivers like Geba, Dogi, Saki and
Sese, which discharge into the Baro River which
is one of the mgjor tributaries of the river Nile.
The biosphere reserve contains landscape
elements of regiona, national and international
importance. The most important landscapes are
forest, agricultural land, wetland, and grazing
land.The area is also of cultural and historical
significance  since it possesses  many
archaeological sites, ritua sites, caves and
waterfalls.It covers 167,021 ha and stretched over
six districts: Doreni, Yayu, BiloNopa, Algie-
Sachi, Hurumu, and Chora[19].

Ecological and Socioeconomic Char acteristics
of YayoBiosphere Reserve

The area plays a key role in the conservation of
natura and cultural landscapes. The biosphere
reserve includes Eastern Afromontane
Biodiversity Hotspot and Important Bird Areas of
international significance and one of the last
remaining Montana rainforest fragments with
wild Coffea arabica populations in the world.

The area is aso of culturad and historica
significance  since it possesses  many
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waterfalls. The core areas and buffer zone are
considered as one of the Regional Forest Priority
Areas (or Forest Conservation Area) and Forest
Coffee conservation Site. [41]

The transition area is found adjacent to the buffer
zone and it is composed of agricultural land,
wetland, grassland, settlement area and fragments
of forest land. All the management units (core,
buffer, transition) in the proposed biosphere
reserve are contiguous, but there are five
coreareas. About 154, 300 permanent residents
live in the biosphere reserve and mainly rely on
agriculture.

The designation as a biosphere reserve is expected
to enhance ecologically sound and traditiona
agriculture, to foster ecotourism and to create new
jobs in small businesses such as coffee, bee-
keeping, spices and horticulture activities. Within
the biosphere reserve framework, local
communities are familiarized with the wise use of
natural resources and sustainable development
techniques, and the implementation of
conservation projects. [41]

Currently, two projects funded by the German
Federal Agency for Conservation and German
Federa Ministry of Education and Research are
being implemented in the proposed biosphere
reserve: Conservation and use of the wild
populations of Coffea arabica in the
mountain rainforests of Ethiopia and public
awareness and environmental education project.
[41]
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The Majang Forest Biosphere Reserve

The Maang Biosphere Reserve is located in the
Majang zone of the Gambella People National
Regional State. It located midpoint: 7°25'35"N -
35°07'50"E in the west of the country, this
biosphere reserve includes Afromontane forestsin
one of the most fragmented and threatened
regions in the world. The landscape aso includes
several wetlands and marshes. On higher ground,
above altitudes of 1000metres, the vegetation is
dominated by ferns and bamboo, while lower
areas are covered with palm trees. This region,
rich in biodiversity, includes 550 higher plant
species, 33 species of mamma and 130 bird
species. The population is around 52,000
inhabitants. It covers atotal area of 224,925 ha of
forest, woodland, agricultural land, and rural and
town settlements. It is a unique biogeography and
shares border with the Illubabor zone of Oromia
Regional State and Sheka and Bench-Maji zones
of the Southern Nations, Nationalities, and People
(SNNP)[61,69].It encompasses two districts;
namely Godere and Mengeshi which have 32
administrative villages together [85].

Ecological and Socioeconomic Characteristics
of Majang Biosphere Reserve

The area is characterized by a rolling topography
and steep slopes at higher altitude. The area is
generdly highly dissected by several small
streams, which drain into the Gilo, Akobo and
Alwero Rivers. Areas below 1000 m as.| are
relatively flat. The landscape in the area is also
dotted by numerous small wetlands and marshes.
Wetlands on the highlands are dominated by
ferns, grasses and bamboo, while the lowland
wetlands are dominated by palm trees. [39]

The lowland woodlands are often characterized
by clusters of lowland bamboo thickets.

The biosphere reserve area is endowed with
diverse species of plants and animals. The areais
important for the conservation of the genetic
diversity of many useful plants, and most notably
ensete (Enseteventricosum) and yam
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Characteristic mammals
that occur in the aea ae leopard
(Pantherapardus), caracal (Feliscaracall),
Colobus Monkey (Colobusguereza), and anubis
baboon (Papioanubis)[39].

(Dioscoriabulbifera).

The total number of people living within the
biosphere reserve is about 52,000 inhabitants. The
population of the biosphere reserve is
predominately composed of the indigenous
Majang and Shekacho ethnic groups. The main
economic activities are agriculture (cereas,
coffee, fruits and spices production), beekeeping
and livestock husbandry. From the agro-ecology
perspective, Mgang is a high rainfal area, with
high altitudinal gradient from well over 2400 to
around 560 m, which makes it suitable for major
agricultural development. It has high potential for
food crops, vegetables and fruit production. The
areais one of the few food self-sufficient areas in
the country, where food aid is not known to the
local community. There is aso plenty of water for
irrigation during dry season.[39]

The Lake Tana Biosphere Reserve

The Lake Tana Biosphere Reserve is located in
the Amhara  Nationa Regional State
approximately 563 km Northwest of Addis Ababa
in the north-western part of Ethiopialt located
midpoint: 11°54°29.11”N - 37°20°40”E in the
western parts of of the country. The Lake is
located within the watershed, which consists of
137Administrative Kebeles, 10 Districts, and four
Administration Zones[91].

The Lake Tana Biosphere Reserve is a hotspot of
biodiversity, and it is part of the two biodiversity
hotspots i.e., Eastern Afromontane, and Horn of
Africa biodiversity hotspots. It is internationally
known as an Important Bird Area[11]

The biosphere reserve comprises Lake Tana, the
largest lake in Ethiopia, the main source of the
Blue Nile, which provides important ecosystem
services. The area is a hotspot of biodiversity,
internationally known as an Important Bird Area
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and is of global importance for agricultural
genetic diversity. The area is characterized by an
enormous heterogeneity of land uses and natural
ecosystems. In 2015, the Lake Tana region was
nominated as UNESCO Biosphere Reserve
recognizing its national and international natural
and cultural importance. [26]

Its surface area (both marine and terrestrial) is
695,885 hectares, with its core area being 22,841
hectares (of which 7,699 are terrestrial), with
buffer areas of 187,567 hectares (30,969
terrestrial), and transition areas of 485,477
hectares (354,297  terrestrid)  enormous
heterogeneity of land wuses and natural
ecosystems] 38].

Ecological and Socioeconomic Characteristics
of Lake Tana Biosphere Reserve

Lake Tanaisthe largest national freshwater body,
accounting for 50% of the total inland waters of
the country, and is the source of the Abbay of
Blue Nile River. The Biosphere Reserve is an
important fish resource and is home to up to 67
different species of fish of which 70% are
endemic. The barbus species of Lake Tana
constitute the only remaining intact species of
large cyprinid fish in the world. A large number
of wetlands are located al around Lake Tana,
some of them being the largest and ecologically
most important units in Ethiopia and in the Horn
of Africa, and also form part of the Centra
Ethiopian Wetland Complex. These wetlands,
dominated by papyrus and typha stands, are
breeding, nesting and feeding grounds for very
large bird populations, and provide a source of
animal feed, domestic water supply, building
material, fuel, food, etc. for loca
communities.The Biosphere Reserve is part of the
Eastern Afromontane Biodiversity Hotspot and
comprises four terrestrial and three freshwater
‘Key Biodiversity Areas’. At Lake Tana more
than 217 different bird species have been
recorded. The area is internationally renowned as
Important Bird Area and the high abundances
qualify areas around the lake as Ramsar site.
Many Palaearctic migrant water birds depend on
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the lake as feeding and resting grounds, including
the common crane (Grus grus), Northern
shoveller (Anas acuta),Black-tailed godwit
(Limosa limosa), and ruff (Philomachus pugnax).
Few patches of original forest vegetation and
mountain ecosystem remain that have high plant
endemism of global importance.

Indigenous trees include: Sesa (Albizia
gummifera),Birbira (Millettia ferryginea),Wanza
(Cordia Africana). The region is a gene centre for
indigenous agricultural crops such as noug
(Guizotiaa byssinica),teff (Eragros tistef). Wild
coffee (Coffea arabica) occurs naturally in the
area, especialy in the Zegie Peninsula. Four

major wetland ecosystem types have been
identified:  Riverine  freshwater  wetlands,
lacustrine  freshwater ~ wetlands, palustrine

freshwater wetlands and agricultural flooded
freshwater wetlands.

Out of the 2,031,820 inhabitants of the proposed

site, approximately 15,000 are living on the
islands of Lake Tana. The area includes an array
of rural settlements, as well as the city of Bahir
Dar, which supports traditional land-use patterns.
Agriculture (of which most is subsistence
farming) forms the backbone of the economy with
most of the other sectors (i.e. trade, fishing and
tourism) being dependent on its strong backward
and forward linkages. More than 2 million people
live in the Biosphere Reserve with the Amhara
people being the most populous in the area. The
main economic activities are agriculture, fishing,
national and international tourism (religious and
recreational) and sand mining.

The enhancement of production and marketing of
local products from the proposed biosphere
reserve through cooperatives and small scale
businesses will be intensified in close
collaboration with local tourism services and the
hotel sector. The Papyrus (Cyperus papyrus) is
one the most economically important wetland
species of the Biosphere Reserve and is used inter
aliafor fuel, as well as for the construction of the
unique Tanquareed boats. The area has a unique
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cultural, historical and aesthetic vaue with
numerous monasteries and churches dating back
to the 13th century. Culturally, the Biosphere
Reserve is very important as it is home to many
unique churches and monasteries of the Ethiopian
Orthodox Tewahedo Church; some date back to
the 13th century. These churches and monasteries
contain valuable treasures of the Ethiopian
Christian faith[38].

TheKafa Biosphere Reserve

The Kafa Biosphere Reserve is located in the
Kafa zone administration of the Southern Nations,
Nationalities, and People’s (SNNP’s) Region
State of Ethiopialt spans 540,713.1ha and
stretches across boundaries of 10 districts,
namely, Adiyo, Bita, Chena, Chetta, Decha,
Gesha, Gewata, Gimbo, Aylem, and Tello,250
rural kebele administrations, and 25urban towns.
This forest is the home of Co ee arabica and
holds 5000 wild varieties of co ee [28].The Kafa
Biosphere Reserve is located in the Kafa Zone of
Ethiopia approximately 460km southwest of
Addis Ababa. The Bonga Nationa Forest Priority
Area partly forms the southern boundary of the
Biosphere Reserve, whilst the eastern boundary
follows the AdiyoWoreda with the Gojeb River
and Gewata-Yeba (Boginda) National Forest
Priority Area forming the northern boundary.lt
was declared in 2010, and has a surface area of
760,114.1hectares. It has a population of 608 227
people [90].

Ecological and Socioeconomic Characteristics
of Kafa Biosphere Reserve

From a species diversity perspective, a wealth of
plant, animal an invertebrate species occur. The
Biosphere Reserve would also contribute to the
conservation of avifaunal biodiversity, providing
habitats for a wealth of birds. The Alemgono
Wetland System and its surrounding area is a
particularly important breeding habitat for the
Wattled Crane (Grus carunculatus), Black
Crowned Crane (Balearica pavonina), Abyssinian
Longclaw (Macronyx flavicollis) and Rouget’s
Rail (Rougetius rougetti).
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The Saylem Woreda forms the northern part of
the Biosphere Reserve and the western boundary
congtitutes the Gesha NFPA. The Kafa Zone
contains more than 50% ofthe remaining montane
forests in Ethiopia and it is the centre of origin
and genetic diversity of wild Coffea arabica.

The Biosphere Reserve includes the East
Afromontane Biodiversity Hotspot and other
endemic  agricultural crops  such as
Enseteventricosum and Eragrostistef, and a
cultural and linguistic identity quite distinct from
the rest of Africa. Furthermore, it includes a
unique coffee culture that is deeply engrained in
the Ethiopian economy and history.

The area includes an array of rura settlements,
traditional land-use patterns and sites of cultura
and natura significance, which are home to
approximately 608 227 people.

Main economic activities in the area are
dominated by agriculture that contributes
approximately 41% to the GDP, 80% of exports
and 80% of the labour force. Other sectors include
services and tourism, manufacturing and trade.
Agriculture forms the backbone of the economy
with most of the other sectors (i.e. trade and
tourism) being dependent on its strong backward
and forward linkages.

The key management focal areas of the Biosphere
Reserve include: - coordination of conservation
initiatives with the focus on the protection of the
endemic and global important genetic resources
of Coffea arabica and its associated ecosystems; -
provison of a sustained flow of high-quality
water to adjoining regions; and the - promotion of
sustainable development in order to aleviate
poverty and inequ(37).

The Sheka Biosphere Reserve

The Sheka Biosphere Reserve is located in the
Sheka zone of the SNNP’s regional state. It
covers 238,750ha offorest, bamboo thickets,
wetlands, agricultural land, rural settlements, and
towns. It shares border with the
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[llubabor zone Kafa,and Bench-Mgjizone of the
SNNP regional state [67].

It is administered by Sheka Zone Administration,
in  association  with Masha  Woreda,
AnderachaWoreda,andyeskiworeda. The ethnic
composition of Sheka Zone is quite diverse today.
Of the total population, the the maor ethnic
groups are: 34.7% Shekacho, 20.5% Kafficho,
20.5% Amhara, 9.6% Oromo, 5.0% Sheko, 4.8%
Bench, and 2% Mezengir[40].

Ecological and Socioeconomic Characteristics of
Sheka Biosphere Reserve

The forest in Sheka which is also part of the
Southwest Highlands Forests of Ethiopia is
important for the conservation of Afromontane
forest  vegetation types, especidly the
Afromontane Rainforest and Alpine Bamboo
thickets. Afromontane forest vegetation has long
been considered one of the most threatened eco-
regionsin the world.

The areaisrich in plant and animal species. There
are over 300 higher plants, 50 mammals, 200
birds, and 20 amphibian species occurring in all
habitat types within the biosphere reserve. There
also many endemic species, at least 55 plants and
10 birds, and38 threatened species of flora and
fauna.

The characteristic species of the Afromontane
rainforest are a mixture of broadleaved tree
species and include: Pouteriaadolfi-friederici,
Syzygium guineense, Polysciasfulva,
Oleawelwitschii, Diospyrosabyssinica,
Manilkarabutugi and Cordiaafricana.A
discontinuous canopy of smaller trees (less than
10m) includeAllophyl usabyssinicus,
Chionanthusmildbraedii, Clausenaanisata,
Coffeaarabica, Deinbolliakilimandischarica.
Native coffee is one of the characteristic species
in the understory. The shrub layer includes
Acanthus eminens, Dracaena fragrans, Lobelia
giberroa, Seneciogigas, and others. Lianas and
scrambling shrubs are numerous. Epiphytes are
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very common and include Canarinaabyssinica,
Scadoxnutans, Peperomiatetraphylla,
Aspleniumsandersonii, Loxogrammelanceolata,
different orchids, mosses, and others.

In the Afromontane rainforest and transitional
rainforest, animal species are varied and include a
diverse range of invertebrates inhabiting all
niches from the soil to high forest canopies and
vertebrates including amphibians, reptiles, birds
and small and large mammals. Common forest
mammals and birds species in the area includes:
porcupine, Chlorocebus (Cercopithecusaethiops),
blue monkey (Cercopithecusmitis), De Brazzas
monkey  (Cercopithecusneglectus),  baboon,
African buffalo, lion, leopard, African civet
(Civettictiscivetta), Ethiopian hare (Lepusfagani),
Abyssinian black-headed oriole
(Oriolusmonacha), Abyssinian ground hornbill
(Bucorvusabyssinicus), Abyssinian woodpecker
(Dendropi cosabyssinicus), among others.

The Sheka forests are sources of various direct
uses for the loca community. These include
construction materials from climberdliana, tree
ferns (locally called Seseno), timber, fuel wood,
logs for beehive construction, wood for utensils,
bee forage and traditional hanging beehives, spice
production and medicinal plants collection. The
locally constructed wood products valued highly
by the community include timber doors, windows,
dining tables, chairs, benches, beehives, coffins,
and raw timber for sale.

Non-timber forest products (NTFP ) collected
from the forest include medicinal plants, spices
like Korerima and leaves of phoenix. In kebeles at
lower atitude (<2000 m), coffee is becoming an
important NTFP, next to honey. Fuel wood
collection from the dense forest is common only
in kebeles at higher altitudes, where the
settlement is close to the forest areas. Moreover,
wild fruits are vital for the local communities not
only because they eat them but the wild fruit also
serves as food for wildlife and in turn save crops
from wildlifeThe local population is deeply
committed to maintaining the integrity of the
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ecosystem through the practice of ecologically
sustainable agriculture[42].

Biosphere reserves of Ethiopia

o =)
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Yayu Coffee Forest
hMajang Forest
Sheka Forest

Kafa Forest
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Figure:1Mape of Ethiopia Biosphere Reserve

The Current Status of Ethiopia Biosphere
Reserves

Ethiopia is a specia topography, geology,
landscapes ranging from highland and rugged
mountains, deep gorges, river, and rolling plains.
The atitude generally ranges from 120 m below
sea level at the Afar depression to 4,620 m mount
Ras-Dashen in North West Ethiopia. Ethiopia is
one of the top 25 biodiversity-rich countriesin the
world and center of origin and diversity for
several cultivated crops [88].

Theareaisrich in plant and animal species. For
instance ,there are over 300 higher plants, 50
mammals, 200 birds, and 20 amphibian species

occurring in al habitat types within in shekathe
biosphere reserve(Table 2).

Regardless of their biologica diversity, many
other tropical biosphere reserves in the five have
plenty of biological entities and severa ecological
services. These areas are endowed with many
plant diversities such as coffee, spices, and
medicina  plants. In-situ  preservation  of
biodiversity can be best ensured under the
protection of the entire biosphere reserve
ecosystems [70].According to many study
findings, the largest higher plant species are
recorded by Majang(550), Y ayu(450)Sheka(300),
Kafa (224) and Lake Tana(179) orderyencompass
diverse plant species(Table 2).

Table 2: Fauna & flora composition of the Ethiopia Biosphere Reserve

Fauna and Yayo LakeTana | Mgang | Kafa Sheka
flora biosphere | biosphere | biospher | biosphere = biospher
e e
Higher plants | 450 179 550 224 300
Mammalis 50 16 33 300 50
Birds 30 300 180 474 246
Repitile 10 35 20 10 8
Amphibians | 20 19 20 7 20
Fishes - 67 - 6 -
Reference [56] [ 73,67] [12,62,1 [9.84.8,3] [67,23,4
7] 2]
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TheMajor threats of the biospherereservesin

Ethiopia

Like severa other tropical ecosystems in Africa,

Ethiopia

unprecedented  their

Unsustainable activities

destruction and

Biosphere

fragmentation

Reserve
ecologica
leading to

of

is

facing

integrity.

habitat

wildlife

corridors are major challenges confronting this

fragile ecosystem.

The revew of al of biosphere reserves were

different severely human impacts are recorded by
different scholars in different biosphere reserves.
For instance the major challenges of the lake tana
biosphere reserve are water
hyacine,sedmintationeradiction of wetland and
other.The other biosphere reserve challeges
recorded (Table 3)Agriculural expansion logging,
unsustainable use demand and exploitation of
natural resource by the loca communities
surrounding the biosphere.

Table 3: The Mgjor threats recorded in the biosphere reserves of Ethiopia

Y ayo Majang Lake Tana Kefabiosphere Sheka
biosphere biosphere biosphere biosphere
Logging Agricultura Water hyacine Unsustaible Commericial
Agricultural | expansion activity coffee  tean
expansion leading to  plantation
habitat
distrustriction
Unsustaible = Setlments Sedimentation Exploted due  Agricultural
use demand to logging, expantionove
of naturd agricultural rgarzing
resource use ;honey
production to
usefire
Conversatio = Erosion of | Eradication of ' Poor Fire wood
n of land | loca wetland communicatio
use traditional n with
Deforestatio = conservation stakehol der
n and | practices
degradation
Investement | logging Pollution Lacke of legal = Charcoal
personality
Firewoods | Expansion of Construction of Lack of  of | Forest
larg scale building at buffer  fund dependency
agricultural zone
Overgrazing = investement Unsustaaible Inaccessibility = Lack of
utilization responsible
body
[74] [17] [91,89,33,73] [9,86] Investement
[61]
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4.1. Deforestation and For est degradation

Deforestation due to collection of fire woods and
charcoal, which is a consequence of
indiscriminate logging, hinders the significant
role that forests play at the global level in climatic
change mitigation, oxygen production and carbon
cycling[74].

The forest cover of the southwestern biosphere
reserves has been declining at an aarming rate
due to the combined effects of different factors.
The causative factors of deforestation have their
roots in different sectors of anthropogenic and
natural. Based on different findings, the main
driving forces behind in al biosphere reserves are
commercial plantation (Coffee and tea) by
investors, agriculture expansion, settlement,
fuelwood extraction, illegal logging for timber,
and farm tool§[18,61,53,84] (Table 3) .

The causes of deforestation in al biosphere
reserves were largely subjugated to investment
and agriculturerelated land expansion. Different
findings indicated that more than 60 percent of
the forestland covers were changed to investment
land (plantation of coffee and tea) agricultural
crops in al biosphere reserves of Southwestern
Ethiopig[53]. More fragmented forests are found
in the transition zone and near edges of buffer
zone boundary since they are more prone to
human impacts or activities [84]. A number of
specific studies have been undertaken which
provide some indication on the rate of
deforestation in Southwest Ethiopia [7,47]For
example, [21] attempted to forecast future land
cover changes resulting from human population
increase in the BaroAkobo basin, and it was
estimated that on average 1.77 million ha of high
forest is cleared annually between 1987 and 2010
for agricultural activities (Table 4). In North
Bench, Sheko and Yeki districts in the SNNP
region and Dima district in Gambella region,
about46, 940 ha of forest land was converted
between 1987 and 2005 for agricultural activities
in the adjacent of Sheka biosphere reserve [20].
Moreover, in Gesha, Masha, Anderacha, Yeki,
Sheko, and North Bench districts in SNNP region,
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about 61, 00 ha of forest land was lost between
1987 and 2005 because of NTFPs
exploitation[48](Table 4). Recently, over 2455 ha
of forest land has been leased for investors
working on plantations of coffee and spicesin the
Sheka biosphere reserves [35]. Besides, recently,
about 19,165.83 ha of forest land in Magang
biosphere reserve surrounding has been leased for
plantation of tea before the establishments of
Majang biosphere reserves [63].

Population dynamics

Rapid population growth is a number one
challenges of the residents, threatening the
biosphere reserve. This implies that family
planning methods and control of immigration
especidly in their wored as that are found in the
biosphere reserve is found pertinent.

The community reported that the population
growth has one of the main threatening factors of
the biosphere reserves. The population of the area
is growing at an aarming rate due to two main
factors. natural growth and settlement/population
immigration-illegal  / informa/ unregistered
movement of people to the area from different
parts of the country. As a result, the proportion of
natural resources particularly, land and with forest
cover has been diminishing. The proportion of
land owned by people/family members is
declining and resulting competition over access to
land has become tough. This experience further
threats boundary /zonation -expanding of
transition areas towards buffer and core areas.

[87]
Timber Production and Trade

Timber business was one of the main threats to
forests around the biosphere reserve. The
production of timber leads to forest destruction
and degradation that have implications for future
climate concerns and loss of biodiversity and
much of the country’s timber dense forest
specially core and buffer zones. Cutting trees in
this case can damage indigenous trees leading to
loss of biodiversity. One of the major triggering



Int. J. Adv. Multidiscip. Res. (2022). 9(6): 48-69

factors of timber production and trade is the high
demand for timber products nationally and
locally. The demand for wood and wood products
has rapidly increased in recent times al across the
country. Some private business and individuals
who engaged in wood work in the surrounding
towns of the biosphere reserve make their base in
the biosphere reserve and engaged in producing
and transporting forest products to the urban
centers such as Bedele, Mettu, and Jimma.[87]

Fuel Wood Consumption and Trade

Fuel wood collection and charcoa making for
local consumption and petty trade was another
threat to forests around the biosphere reserve. The
residents in al six wored as found in the
biosphere reserve solely rely on wood for their
energy requirement. Every household collects
wood from the forest to prepare their food. In
addition, many households living adjacent to
roads collect wood in high volume and sdll it to
the surrounding market/towns. They use this
business as additional source of income for their
living. The participants in the management plan
believed that all these activities lead to forest
destruction and degradation, which have
implications for future climate concerns and loss
of biodiversity. Cutting trees to make a charcoal
or firewood in high volume amounted to the
dramatic increase of population can decline forest
coverage and leading to loss of biodiversity[87].

4.2. Loss of Plant Biodiversity

Considerable cover of the moist Afromontane
vegetation and biodiversity occurs in the remnant
forests of Southwestern Ethiopia[36]. Conversely,
the conversion of biosphere reserves into semi
forest coffee system and other land uses has
influenced and will have prolonged impacts on
the diversity of the moist forest, if management
measures are not carried out. Floristic
composition or species diversity was severely
changed in the southwest remnant forest blocks
which include all the biosphere reserves [31,70].
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A significant number of native trees species were
threatened as a result of heavy exploitations. For
example, different scholars [16,70,5,51,49]
reported that Prunusafricana, Cordiaafricana,
Afrocarpusfalcatus, and Dracaena afromontana
are endangered species in all biosphere reserves’
surroundings. Moreover, currently coal mining
and fertilizer factories have been established in
Yayo biosphere reserves which have a negative
impact on biodiversity resources through site
clearing, excavation, drilling, and earthworks
involved. More specificaly, it is causing wild
coffee extinction and loss of another biodiversity
[50].

Human I mpacts activity

Human activity, pressure, threats and their
relative severity to wild animal in Biosphere
Reserve are of concern to conservation for several
reasons.These results revealed that livestock
grazing, agricultural farming on biosphere
reserve, fuelwood collection, fodder collection,
fodder collection and logging are the main threats
being faced in the biosphere reserve from the
villages surrounding it. This is not surprising
since most of these villagers own livestock and
the only place where vegetation exists during the
dry season is the biosphere reserve. Aside from
these, fuel wood extraction and charcoal
production are prominent activities in the study
areas because most of the inhabitants depend on
fuel wood and charcoa as household energy
sources|66].

Lack of Institutional Arrangement

Idedly, Ethiopia has established Biodiversity
Development and Management (BDM) program
in 2009 with the am of implementing the Man
and the Biosphere Reserve Program where a
national committee has been established from the
representatives from various ministries, agencies,
research and academic institutions of the Federal
and Regional States and is chaired by the Ministry
of Science and Technology. Again, in principle, a
biosphere reserve should have its own
management system to ensure its functions and
objectives.
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However, YCFBR has no management unit of its
own. Lack of ingtitutionalized organ responsible
for permanent management and conservation of
the biosphere reserve was the main concern. As a
result, there was no integration among different
organs, the management of the biosphere reserve
was based only on voluntary services, the
involvement was not sustainable and there was
duplication of responsibility and effort. Although
there were some organizations who have direct
stake such as Oromia Forest and Wildlife
Enterprise, Oromia Environment Forest and
Climate Change Authority at regional, zona and
woreda level and NGOs such as PHE-EC and
Ethio-Wetlands, and ECCF level as such there
was no a unit primarily and permanently
responsible  for  coordinating, planning,
implementation, monitoring and evaluation. The
participants in the discussion also seriously
mentioned that lack of integration and duplication
of effort in managing the biosphere reserve,
which led to confusion, conflict of interest and
lack of commitment. For instance, the OFWE
officers at zonal and district levels admitted that
although their office is primarily responsible for
managing the biosphere, they faced a claim that
other organs are simultaneously responsible.
Uniquely, they mentioned duplication of function
and a conflict of interest between them and other
organs such as Zona Forest and Environmental
Protection Authority Office, Land Management
Office, and Agricultura Development Office.
This led to lack of specific organ primarily
responsible for coordinating and integrating
multiple organs particularly at Regional, Zonal,
Woreda, and Kebele level towards a collective
end[87].

TheWays of Conservation Efforts of
Biosphere Reservesin Ethiopia

The last remaining cloud forests in Southwest
Ethiopia contain different endemic species
including Coffeaarabica[12,5,55]. To conserve or
reduce deforestation and forest degradation of the
remained Afromontane rainforest, the
governments of Ethiopia and different stakeholder
participated in the establishment of biosphere
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reserveq[18]. For instance, high deforestation
(1035.8 ha) occurred during 2005-2009 and lesser
deforestation was experienced in 2010-2013
(22.23 ha) before and after the establishment of
Yayo biosphere reserves, respectively .With
regard to biosphere reserve establishment,
nowadays, the REDD+ project and other NGO
involves four regiona states of Ethiopia special
in (Oromia, SNNP,Amhara and Gambella) for
conservation and sustainable development
through reduction emission from deforestation
and degradation, forest conservation, sustainable
forest management, and enhancing forest carbon
stock[45]However, it requires strong local people
participation and women inclusion during the
intervention. Similarly, it needs creation of forest
base livelihood and income diversification
mechanism. Thus, the local people will benefit
and minimize their forest dependency in the
biosphere reserve surrounding [ 18,59]

Creating awarness and traning of people in the
biosphere reserve both inhabitatant and mangers.
Research and assessment of the impact on
thebiosphere reserve through montering.

5.Conclusion and Future Directions

Ethiopia is one of the centers of biodiversity in
the world and it relies on its diverse biologica
resources mainly on forests for its national and
local socio-economic development. It has aso
some logistic functions such as research,
monitoring, education and information exchange.

Regardless of its biologica diversity, many other
tropical biosphere reserves, Sheka, Majang,
KafalakeTana and Yayo, have plenty of
biological entities and Afromontane biodiversity
“hotspot” (endemic species, coffee, spices, and
medicinal plants) delivers several ecological
services. However, the forest cover has decreased
due to increasing human population growth with a
very high demand of land for subsistence
agriculture and grazing land, forest resources for
firewood, charcoa, timber, construction, and
many other purposes. The conversion of coffee
forest or biosphere reserves into semi forest
coffee system and other land uses has influenced
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and will prolong impacts on losing of biological
entity.

Finally as an overall suggestions | forward the
following future direction based on the above
all information.

2 In decision-making through strengthening
the links and partenerships among loca
communities, NGOs and local and nationa
governments.

o> Follow up of the recommendations for
implementation involving potential actors such as
local peoples, society, managers, decision makers,
ingtitutions through communication, education,
indigenous knowledge for collective action,
knowledge, and networks.

X To conserve this, the governments of
Ethiopia and different stakeholder participated in
the establishment of biosphere reserves. With
regard to biosphere reserve establishment,
nowadays, the REDD + project involves four
regiona states of Ethiopia
(SNNP,Oromia,Gambella and Amhara,and other
new biosphere reseves) for conservation and
sustainable development of the ruminant forest
through REDD + mechanism. However, it
requires local people participation and as well as
women inclusion during the project intervention.
o Similarly, it needs creation of forest base
livelihood and income diversification mechanism.
Thus, the local people will be benefited and
minimize their forest dependency in the biosphere
reserve surrounding.

X To conservation as an open system,
sustanible utilization of research, research and
assessment of the impact of the research through
monitoring andawareness and traning of people
in the biosphere reserve both inhabitants and
mangers.

X Finally, to reduce the forest conversion,
the government of Ethiopia is creating
conservation mechanism like the establishment of
the protected area and biosphere reserve which is
controlled and managed by the community and
the government.
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