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MESSAGE FROM THE DIRECTOR GENERAL OF THE ETHIOPIAN
WILDLIFECONSERVATION AUTHORITY

The Sustainable Development of the Protected Area System of Ethiopia [SDPASE] Project, which
is financially supported by the Global Environment Facility [GEF]/UNDP is working to achieve its
mandated tasks. Since it came in to existence in October 2008 SDPASE has introduced new ideas
and studies in to the system. This has created a vibrant atmosphere in the sector both at federal and
regional level.
In its ongoing effort, SDPASE has commissioned a study to identify the conservation gaps in
Ethiopia’s protected areas system. This "Gap Analysis of the Protected Areas System of Ethiopia"
has identified and mapped more than 20 areas that are absent or under-represented in the current
protected areas system. The study is important to us inEthiopia because these areas represent
ecosystems, landscapes and species in which our unique culture has developed over thousands of
years, while our natural heritage depends on the conservation of these areas. This study will help
Ethiopia in completing its protected areas system.
The objective of our protected areas is not only to protect wild animals and plants. Conservation
means much more than that. Our protected areas play an important role in the sustainable
development of our national economy by providing environmental services such as offering
ecotourism and safari experiences to the now rapidly growing tourism sector, thus contributing to
the thousands of new jobs that are added each year by the tourism industry. Moreover, they create a
healthy environment in the form of clean water and air, the provision of water for irrigated
agriculture and electricity production, the mitigation of climate change to name a few.
This study is very useful for the proper conservation of our natural resources. The investigation of
this study was carried out using both national and international expertise. The study clearly shows
that these protected areas are important avenues in fighting climate change, especially in a country
like Ethiopia which is currently being affected with the impact of climate change. Finally, I hope
this study will contribute to improved management of our natural resources in our protected areas
and benefit Ethiopians in all parts of the country.

Ewnetu Bilata, Director General of EWCA
WICE
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MESSAGE FROM THE RESIDENT REPRESENTATIVE OF UNDP
I am pleased to introduce this study of the UNDP-GEF supported "Sustainable Development of the
Protected Areas System of Ethiopia" project. The overall Goal of the project is “Ethiopia’s
biodiversity, ecosystems and ecological processes are effectively safeguarded from human-induced
pressures and adequately represented in a sustainable Protected Areas System that is contributing
significantly to economic development, both locally and nationally”.
The study systematically fills the gaps in knowledge about biodiversity based on scientific criteria
and identifies areas needed to complete the Ethiopian Protected Areas System with a realistic
representation of the country's still surviving biodiversity. The existing protected areas have been
analysed on compliance with the international criteria on “Ecoregions” and “Hot Spot”.
Additionally, the study produced the “Ecosystems Map of Ethiopia” and updated the known
knowledge on the distribution of “species of special concern”. On the basis of both criteria –
ecosystems and species – a representativeness analysis was conducted. More that 20 locations were
found that would need to be added to the Protected Areas System of Ethiopia for it to be reasonably
representative. The study also takes into consideration geomorphological highlights of international
significance, important socio-economic criteria, such as water-based ecosystem services and
tourism, each of which can contribute to employment and strengthen the economy.
Biodiversity conservation in Ethiopia is at dire straits and it is feared that neither EWCA nor the
Regional Protected Areas Administrations can succeed by themselves to achieve the minimum
required programmes to sustainably protect a representative selection of biodiversity. It is
recommended that EWCA and mandated Regional States' Offices collaborate in managing the
protected areas of national and global significance in concert with the local communities.
While the national parks of Ethiopia lag behind in visitation compared to the Ethiopia's sites with
famous historical monuments, the study stresses their importance for both the national and local
economies. The study found that over the past decade, the number of foreign national park visitors
has grown with more that 17%; If this growth continues, foreign visitation can grow to more than
700 000 in the next few decades. The national parks are mostly located in other regions than the
cultural highlights; Without parks those regions would mostly forego the economic and employment
benefits that the tourism sector can provide to otherwise primarily agricultural communities.
While economic opportunities are clearly within reach, the authors express their concern that the
biodiversity resources in each of the national parks and new areas to be included live under great
pressure from land use – particularly grazing – and inhabitation. With less than 8 % of the national
territory being protected, most of which to some degree inhabited, less that 70% of the species may
be expected to survive; Business As Usual management and climate change would further reduce
that percentage and many species important for global conservation as well as for the tourism sector
are likely to disappear for good. Nevertheless, the authors are optimistic that a collaboration among
the Federal and Regional State Governments and local communities will result in a win-win
situation in which the local economies would prosper, while the biological heritage of the Nation
would thrive in well-managed beautiful national parks.

Eugene Owusu, UNDP Resident Representative, UN Resident Coordinator & UN Humanitarian Coordinator
WICE
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Figure 1: The mystic gnarled moss curtain clad Giant Erica forests, in Bale Mountains National Park
are among the key elements that shape the international image of Ethiopia's nature.
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GAP ANALYSIS OF THE PROTECTED AREAS SYSTEM OF ETHIOPIA
1

NATURE
CONSERVATION
IN
ETHIOPIA
1.1 INTRODUCTION
In 2008, the GoE re-federalized the management of
protected and wildlife sanctuaries of “national and
global significance” to the Ethiopian Wildlife
Conservation Authority, EWCA. Positioned under
the Federal Ministry of Culture and Tourism
(MOCT), EWCA also regulates the hunting
industry.

knowledge about biodiversity and identify resulting
areas of special value and interest.
There is also a need to review the PA-system in
view of its relation to the poverty reduction
strategies and Ethiopia’s Sustainable Land
Management programme (SLM). The SLMprogramme focuses on watersheds, which in turn
depend on vegetation cover on the slopes to prevent
erosion, loss of soil fertility, etc. Given the history
described above, the PA-system is probably not
strategically well placed to protect the important
watersheds of the country.

In the same year the United Nations Development
Program, UNDP, granted the GoE $9 million with
the funding from the Global Environment Facility
to strengthen the protected areas of Ethiopia.
EWCA has been charged by the GoE and UNDP to
implement the “Sustainable Development of the
Protected Areas System of Ethiopia, project
SDPASE. The project is embedded in EWCA and
the
Gesellschaft
für
Internationale
Zusammenarbeit, GIZ, has been commissioned as
the implementing partner of EWCA for the first
phase of the project. Other funding sources are the
Government of Ethiopia and co-funding
institutions like NGOs, bilateral development
projects etc.

Further need for reviewing arises from the climate
change issue: to which extent is the EPAS
maximising the CO2 sequestration potential?
The study consists of the following components:
• Gap Analysis of the Protected Areas System of
Ethiopia;
• Gap Analysis of the Protected Areas System of
Ethiopia, Executive Summary;
• Map of the Ecosystems of Ethiopia;
• Map of the Ecosystems of Ethiopia shapefile;
• MYCOSYS Protected Areas of Ethiopia
Scoring Spreadsheet;
• Financing Protected Areas of Ethiopia from
Carbon Credits.

SDPASE has contracted the study "Gap Analysis of
the Protected Areas System of Ethiopia" to the
World Institute for Conservation and Environment
(WICE)

1.3 OBJECTIVES OF THE STUDY
Systematically fill the gaps in knowledge about
biodiversity based on scientific criteria and identify
missing areas to complete the Ethiopian Protected
Areas System to comprise a realistic representation
of the country's still surviving biodiversity living in
the wild.

1.2 RATIONALE FOR THE STUDY
According to the Terms of Reference, (ToR),
originally, the protected areas system of the country
had not been designed with scientific concepts of
biodiversity and its optimal representation protected
areas in mind. Like in most countries, it had
developed over the years on the basis of educated
guesses by wildlife managers, as to where diversity
(mainly large mammal diversity) was located and
where tracts of land were still available for
protection that would not conflict too much with
other land uses. This has led to a situation where
even though a large portion of areas of high
biodiversity was covered, obvious gaps nonetheless
occur according to scientific criteria.
The administrative split between “wildlife” and
“forest” has contributed to this situation. There is
now a need to systematically fill the gaps in

WICE
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1.4

BIODIVERSITY IN ITS NATURAL
SURROUNDINGS
Geology
Ethiopia is located between 3°N and 1 5°N
latitudes and 33°E and 48°E longitudes and is a
land of enormous geographical diversity.
Altitudinal variation ranges from lower than 100 m
below sea level in the Afar Depression to a number
of peaks in excess of 4,000 masl, of which the
highest is Ras Dejen in the Simien Mountains
massif rising to about1 4533 m. Much of the
country consists of high plateaux and mountain
ranges which are dissected by numerous streams
and rivers. These highlands are the most extensive
landmass over 1,500 metres above sea level in
continental Africa, biologically creating a massive
altitudinal “island” among a “terrestrial ocean of
lowlands”. The Rift Valley separates the country
into two main blocks:
• Western and the northern highlands; and
• Eastern and south-eastern highlands.
These highlands descend to lowland areas in the
east, west and south of the country, at times very
brusquely over short distances of escarpments and
canyons. Much of the country consists of high
plateaux and mountain ranges which are dissected
by numerous streams and rivers, which at times
have carved out deep canyons.

species numbers, but their levels of endemism are
high.

The biogeography of the country is characterized
by these two dominant features – first, the ancient,
arid areas of the Horn of Africa, with its three
centres of endemism one of which, the Ogaden,
falls within Ethiopia (Kingdon, 1990). Thus, the
arid nature of the Ogaden means that species
abundance is relatively low, but its age (>100
million years) suggests that endemism may be
high. The highland plateaux are the second
biogeographical region. Although the highlands are
young in geological terms – 4.5 million years
according to Kingdon 1990 – and has experienced
relative climatic instability over the past 1.5million
years (both in contrast to the arid Horn), its
highland isolation too has resulted in significant
endemism. Overall, therefore, while the arid Horn
and young highlands are relatively impoverished in

Relaxation is prominent in resort town Bahir Dar
on the shore of Lake Tana. Other resort areas re
found around some of the beautiful Rift Valley
lakes, including Lake Langano in the green and
pleasant southern capital of Awassa. Hotels in the
city of Arba Minch in the south overlook a land
bridge separating Lakes Abaya and Chamo,
protected in Nechsar National Park (Briggs 2009).

Surface water
Of the 12 major watersheds, 4 are endorheic basins
whose rivers never make it to the sea. Their surface
water ends up in lakes without an outlet from
where all the water of the basin evaporates, leaving
behind an accumulation of salt, whose
concentration can vary from brackish to enormous
solid salt deposits like in Lake Assale in the Afar
Depression.
The country has some 15 major lakes, 8 of which
lie in the Rift valley and have no outlet, mostly
being alkaline in nature with different degrees of
salinity.
Lake Tana, with a surface area of over 3,000km², is
the most prominent freshwater feature of the
Ethiopian Highlands, and with its tributaries, it is
the source of the Blue Nile. At only a short
distance from Bahir Dar, the Blue Nile drops 40
meters down creating one of the major waterfalls
of Africa and one of the most dramatic spectacles
of the Ethiopian landscape, in spite of the fact that
70% of its water gets funnelled off into a
hydrological power plant.

Landscape and geomorphological highlights
Landscapes and geomorphological highlights (see
Figure 2) are of essential for the thematic tourism
market. As visitors travel from one destination to
another, they like to be surrounded by scenery that
stimulates their imagination and admiration. Few
countries in Africa can boast the variety of
landscapes Ethiopia has to offer. Breathtaking
scenery varies from rugged canyons cutting more
than a 1,000 m deep into the highlands, to the
seemingly never ending plains of the Ogaden
where the Dibatag, Ammodorcas clarkei, and
Cheetah, Acinonyx jubatus, find refuge.

1

Several elevations are quoted for Ras Dejen (or Ras
Dashen). An Italian military survey measured it at
4620m, a height that is often quoted. A full cover survey
with air photography (about 1:40,000), triangulation and
stereoscopic mapping of the whole country was carried
out in the late 1960s early 1970s. A subsequent FrancoItalian survey established a height of 4,550m
(http://www.peakware.com/).

The Ethiopian highlands dominate the landscape
almost everywhere in the country and set the
WICE
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landscape apart from anything else in Africa. The
way the mountain people have responded to the
difficulties of the terrain are only matched in
countries where ancient cultures had to face the
similar challenges, like in the Andes in Peru and in
the mountain regions of Central Asia. The Konso
Stonewalled Terraces World Heritage Site
(http://whc.unesco.org) is a splendid example how,
over the centuries, traditional people have shaped
the landscape by adapting their agricultural
practices and dwellings to their surroundings.
While being the most renowned Ethiopian terraces
around Konso, similar landscaping can be found
along many other regions, such as around Ankobar
and the Simien Mountains.

different directions, the Afar Triangle is stretched
thin and torn, resulting in a series of faults visible
in the landscape as long parallel valleys. There is
frequent volcanic activity and lava flows occurred
along the faults. The region has a large number of
volcanic phenomena like hot springs and extremely
active volcanoes, with the Erta Ale Volcano being
the most active (NASA at its site:
http://www.nasaimages.org/).
The Rift Valley separates the country into two
main blocks, the western and the Northern
Highlands, and the south-eastern and western
Highlands. These highlands gradually descend to
lowland areas in the east, west and south of the
country (Ethiopian Mapping Authority, 1988).

Completely different are the extreme lowlands of
the Afar region. Geologically known as the Afar
Triangle or Afar Depression of Ethiopia, the region
is a very active plate tectonic region (Beyene et al.
2005). Because of the plate movements in three

The longest cave in Africa is located in Ethiopia at
Sof Omar (Catlin 1973) and offers unique
opportunities for tourism.

WICE
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Figure 2: Geological phenomena and dramatic landscapes are essential part of protected areas systems a) the jagged
escarpments of the Simien Mountains, b) the Blue Nile Falls, c) the permanently molten lava lake in the Erta Ale
Volcano and d) the sulphur hot springs at Assale Lake.

Climate
Ethiopia is located in the tropics on the Northern
Hemisphere and is dominated by the Intertropical
Convergence Zone (ITCZ) and two moist wind
systems, blowing from the Atlantic and Indian
Ocean respectively. In addition, there are climatic
variations over relatively short distances in
response to relief and elevation differences. As a
result, the climatic conditions of Ethiopia vary
from hot dry conditions in its Afar and Ogaden
deserts to cold moist conditions on its mountain
peaks in the Simien Mountains and Bale
Mountains National Parks. The highest mean
annual rainfall surpasses 2,400 mm in the western
highlands in the Illubabor Zone of the Oromia
Region. The amount of precipitation gradually
decreases to about 600 mm in the North in areas
bordering Eritrea, and then drops to less than 100
mm in the north-east in the Afar depression, and to
around 200 mm in the south-east in the Ogaden
(National Meteorological Services Agency,
http://www.ethiomet.gov.et).

moist lowlands, as in general, species diversity is
highest in hot moist areas (Vreugdenhil et al.
2003). With about 6000 species recorded for the
country – about 10% of which is endemic – the
plant diversity of Ethiopia is the highest in
Northern Africa for the same latitude (Mutke and
Barthlott 2005). The on-line database of the
Ethiopian Flora Network lists 140 red-data species
for Ethiopia
(http://etflora.net/databases/red-list-plants/). Many
flowers are of extraordinary beauty (see Figure 3)
and contribute to the splendour of Ethiopia's
dramatic landscapes.

Figure 4: The endemic Mountain Nyale at Bale
Mountains National National Park is well visible
to the visitors, making it one of the wildlife
treasures for ecotourists.
With about 320 species of mammals, Ethiopia is
one of Africa's most diverse countries for
mammals. A great selection of the famous African
mammals is still present in the country. This
diverse wildlife, which includes 36 endemic
species (e.g. Figure 4) of mammals (Wilson, D.E.
& Reeder 2005), potentially, could make Ethiopia
one of the top safari destinations in Africa. The
species whose conservation state is considered to
be globally concerning, include 5 critically
endangered, 8 endangered, 12 near-threatened
species and 27 vulnerable species. For the survival
of all those globally concerning species, Ethiopia
plays a critical role. For a lot of people who decide
to visit Africa their main interest is to view large
mammals in great variety, large numbers and at
close proximity.

Figure 3: The Desert Rose, Adenium obesum, is
one of the finest flowering trees in Ethiopia.
Biodiversity
In response to the climatic variety, many species
are only present in certain areas of the country,
where their climatic requirements are met. As
extended high elevation levels are rather unique in
Africa, the mountains are rich in species that have
only developed there, so the degree of endemism
in Ethiopia's mountain range is quite high
proportionately to the total number of species in
the country. The species diversity in the cool
mountains, though, is much lower than in the hot
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instability of that country. These numbers make
Ethiopia one of the prime birdwatching
destinations in Africa.
There are some 240 reptile species (e.g. Figure 6)
recorded from the Ethiopia of which 15 are
endemic (http://www.reptile-database.org/, Largen
& Spawls 2010).

Yet, the large mammal populations can't be
compared with the wildlife spectacles of Kenya or
Tanzania, but this may change considerably, once
effective management comes in place. There are
remnant populations of Elephants, Loxodonta
africana, (an estimated 850), Lions, Pantera leo,
(an estimated 1,000 and an endemic subspecies)
and of most large ungulates. Spotted Hyaenas,
Crocuta crocuta, are present throughout the
country. However, the remnant 1 or 2 populations
of Black Rhino, Diceros bicornis, that are
rumoured to still survive in the country have
remained illusive to the eyes of professional
biologists for many decades.

71 amphibians are known from the country, of
which 30 are endemic species. (American Museum
of Natural History amphibian database on line,
http://research.amnh.org/vz/herpetology/amphibia/,
Largen & Spawls 2010).

Of the fauna, the best known taxon is the avifauna;
more than 860 species of birds have been
registered for the country, making Ethiopia the
most bird species rich country in Africa.

Figure 6: African Spurred Tortoise, Geochelone
sulcata.
From Fishlist, (http://www.fishlist.com), the online
global database for the distribution of fish species,
we generated 150 species of fish living in Ethiopia,
of which 41 are endemic species. Lake Tana and its
tributaries, has the highest level of endemism with
19 endemic fish species (e.g. Figure 7).

Figure 5: the Ethiopian Bush-Crow is a frequent to
common bird in a restricted area of about 6,000
square kilometres.
This number includes 43 species restricted to
Ethiopia and neighbouring states on the Horn of
Africa of which 18 are endemic2 to Ethiopia (e.g.
Figure 5); 31 species are listed as species of global
conservation concern in the IUCN Redlist
(http://www.iucnredlist.org/). These numbers make
Ethiopia one of the prime birdwatching
destinations in Africa. In addition to the latter,
there are 6 species whose survival are at an
undetermined level of risk. Their distribution is
restricted and the effort it takes to protect them
may be considerable. Particularly, we consider
restricted range species with centres of distribution
in Somalia, at considerable risk during the political
2

Depending on taxonomic criteria there may be 19.
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Figure 7: Lake Tana has 15 endemic Barbs, many
of them providing great consumption fish for local
communities and restaurants alike.
If well managed, some of the endemic fish species
can be consumed sustainably, and their
confinement to Ethiopia creates some great
opportunities for fish dishes only available in
Ethiopia, thus creating a very special opportunity
for specialized Ethiopian cuisine, particularly for
the fast growing resort market of Bahir Dar.

•
•
•

1.5

ETHIOPIAN PROTECTED AREAS
SYSTEM
1.5.1 Biodiversity policy documents
Ethiopia has a long history of conservation. The
first recorded indigenous conservation-oriented
activity took place during the reign of Emperor
Zerea Yacob (1434-1468). He noted the loss of
forest cover on what is now known as Wachacha
Mountain near Addis Ababa. Seedlings and seeds
were collected from juniper forests areas elsewhere
in the country, and the present Menagesha area was
replanted. This occurred over 550 years ago, and
the area is today known as the “Menagesha State
Forest”. Indeed, this could be claimed as the oldest
conservation area in Africa, or at least the oldest
recorded formalised conservation effort on the
continent (Pankhurst, 1989).

•

Incorporating full economic, social and
environmental costs and benefits of natural
resource
development
into
planning,
implementation and accounting processes;
Ensuring people’s participation in environment
management activities;
Raising public awareness and understanding of
the essential linkages between environment
and development;
Conserving, sustainably managing and
supporting Ethiopia’s rich and diverse cultural
heritage;
Managing protected areas as a tool for
conservation of genetic, species and ecosystem
biodiversity.

The National Policy on Biodiversity Conservation
and Research recognises the economic importance
of Ethiopia's genetic resources, whether domestic
or wild. Its basic aim is to ensure in situ and in situ
conservation of Ethiopia’s biodiversity through
research, collaborative management, community
participation, etc.
The goal of the Ethiopian Biodiversity Strategy
and Action Plan has been formulated as “Effective
systems are established that ensure the
conservation and sustainable use of Ethiopia's
biodiversity, that provide for the equitable sharing
of the costs and benefits arising therefrom, and that
contribute to the well-being and security of the
nation”. Ethiopia's biodiversity conservation
priorities are found in the four Strategic
Objectives:
• Representative examples of Ethiopia's
remaining ecosystems are conserved through a
network of effectively managed protected
areas;
• By 2020, all remaining natural ecosystems
outside the protected areas are under
sustainable use management;
• The costs and benefits on biodiversity
conservation are equitably shared through a
range of public, private, community/CBO and
NGO partnerships for PA management and for
sustainable use and marketing of biodiversity;
• The rich agro-biodiversity of Ethiopia is
effectively conserved through a mix of in situ
and ex situ programmes.

In modern day conservation, there are several
policies
and
strategies
for
biodiversity
conservation. These include:
• the National Conservation Strategy (MNRDEP,
1994c);
• the Conservation Strategy of Ethiopia (CSE)
(EPA 1996);
• the National Biodiversity Strategy and Action
Plan (NBSAP) (IBC 2005)
• the Ethiopian Forestry Action Program
(EFAP), (MNRDEP, 1994a & b); and
• the Environmental Policy (EPA 1997).
The latter is Ethiopia’s umbrella policy on
environment management with its overall objective
to improve the health and quality of life and
promote sustainable socio-economic development
through sound management and use of resources
and the environment. Some of the policy objectives
that relate to biodiversity conservation include:
• Ensuring essential ecological processes and
life support systems are sustained, biodiversity
preserved and renewable natural resources
used in a way that maintains their regenerative
capabilities;

The NBSAP also concludes that “Today, many of
the PAs are too small and isolated to be effective.
Ethiopia's ecosystems are not adequately
represented within the protected areas network...”
WICE
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It recommends a gap analysis “to identify gaps in
the coverage of Ethiopia's ecosystems”.
Although there is no formalized policy document
on forestry, the (EFAP) does have provisions for
the establishment of a single conservation agency
responsible for coordinating management of
protected forests. It proposed the gazetting of part
of the remaining natural forest estate for protection
and conservation purposes.

•

Promote
environmentally
sound
and
sustainable development in areas adjacent to
protected areas with a view to furthering
protection of these areas;
Rehabilitate and restore degraded ecosystems
and promote the recovery of threatened
species, inter alia, through the development
and implementation of plans or other
management strategies.”

1.5.3

1.5.2 International conventions
There are a number of policy documents and legal
instruments that guide Ethiopia’s biodiversity
conservation efforts in general and protected area
management in particular. At the international
level, the Federal Democratic Republic of Ethiopia
(FDRE) is signatory to a number of conventions
including:
• Convention on Biological Diversity (CBD);
• Convention on International Trade in
Endangered Species of Wild Fauna and Flora
(CITES);
• Conservation of Migratory Species of Wild
Animals (CMS);
• Agreement on the Conservation of AfricanEurasian Migratory Waterbirds (AEWA);
• Convention to Combat Desertification
(UNCCD);
• UN Framework Convention for Climate
Change ((UNFCCC), etc.
It is in the process of ratifying the Ramsar
Convention and the Kyoto Agreement.

Legislation

The Constitution of the FDRE is the overarching
legislation that guides government’s policy. It was
enacted in 1995 and has several articles relating to
management of natural resources and the
environment in general, but does not specifically
refer to biodiversity conservation or protected
areas management. Proclamation No. 691/2010
provides for the definition of powers and duties of
the executive organs – including the ministries
related to natural resources management and
utilization - of the Federal Democratic Republic Of
Ethiopia.
Proclamation No. 192/1980 created the Forest and
Wildlife Conservation and Development Authority
out of the former Wildlife Conservation
Organisation and the State Forest Development
Agency. This authority no longer exists and all its
powers are with the Ministry of Agriculture,
defined under aforementioned Proclamation No.
691/2010.
The Environmental Protection Authority (EPA) is
an autonomous institution with powers and
responsibilities as defined in Proclamation No.
9/1995 and later in No. 295/2002.

Most important to in situ conservation is the CBD:
Article 8. In situ Conservation:
“Each Contracting Party shall, as far as possible
and as appropriate:
• Establish a system of protected areas or areas
where special measures need to be taken to
conserve biological diversity;
• Develop, where necessary, guidelines for the
selection, establishment and management of
protected areas or areas where special
measures need to be taken to conserve
biological diversity;
• Regulate or manage biological resources
important for the conservation of biological
diversity whether within or outside protected
areas, with a view to ensuring their
conservation and sustainable use;
• Promote the protection of ecosystems, natural
habitats and the maintenance of viable
populations of species in natural surroundings;

Biodiversity conservation in general is taken care
of by Proclamation No. 120/1998 that established
the Institute of Biodiversity and Research as an
autonomous body.
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Two proclamations shape the legislation
concerning the conservation of protected areas in
Ethiopia:
1. Development, Conservation and Utilization of
Wildlife Proclamation 541 of 2007;
2. Ethiopian Wildlife Conservation Authority
Establishment Proclamation3 575 of 2008
(Figure 8).

Art. 2-9/ "wildlife sanctuary" means an area
designated to conserve one or more species of
wildlife that require high conservation priority;
Art. 2-10/ "wildlife reserve" means an area
designated to conserve wildlife where indigenous
local communities are allowed to live together with
and conserve the wildlife;
Art. 2-11/ "wildlife controlled hunting area" means
an area designated to conserve wildlife and to carry
out legal and controlled hunting;
…..
Article 3. Objectives
Art. 3-1/ to conserve, manage, develop and
properly utilize the wildlife resources of Ethiopia;
Art. 3-2/ to create conditions necessary for
discharging government obligations assumed under
treaties regarding the conservation, development,
and utilization of wildlife;
Art. 3-3/ to promote wildlife-based tourism and to
encourage private investment.
Art. 4-1/ The following wildlife conservation
areas4 shall be designated and administered by
the Federal Government:
a) National parks that are nationally and
globally significant and known to have
representative ecological zones and
embrace immense diversity of wildlife;
b) National parks and wildlife sanctuaries
that are inhabited by the country's
endemic and endangered species;
c) Any
wildlife
conservation
areas
geographically situated within two or
more regions;
d) Any transboundary wildlife conservation
areas that may be established in
accordance
with
agreements
with
neighbouring countries;
…..

Figure 8: EWCA Headquarters
Development, Conservation and Utilization of
Wildlife Proclamation 541/2007
Some of the most relevant articles/subarticles in
this proclamation relevant to the scope of this
study are cited as follows:
Art. 2-1/ “wildlife” means any live or dead
vertebrate or invertebrate animal, other than
domestic animal, and includes its habitat;
Art. 2-7/ "wildlife conservation area means, an
area designated for the conservation of wildlife,
and includes national wildlife conservation parks,
wildlife sanctuaries, wildlife reserves and wildlife
controlled hunting areas;

Art. 5-1/ The following wildlife conservation
areas, unless designated and administered by the
Federal Government pursuant to Article 4 of this
Proclamation,
shall
be
designated
and
administered by regions:
a) National parks;

Art. 2-8/ "national park" means an area designated
to conserve wildlife and associated natural
resources to preserve the scenic and scientific
value, of the area, which may includes lakes and
other aquatic areas;
While the name “Ethiopian Wildlife Development
and Conservation Authority” is the legally established
name, the authority is more commonly known as
Ethiopian Wildlife and Conservation Authority “, the
name applied in this document.
3

4

Under the definition of the Proclamation, both national
parks and wildlife sanctuaries fall under IUCN
protected areas “Category 2” ( Dudley 2008, see Annex
5 for definition of all categories)
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16

Gap Analysis of the protected areas system of Ethiopia
b) Wildlife sanctuaries;
c) Wildlife reserves;
d) Wildlife controlled hunting areas.

“Establish a system of protected areas or areas
where special measures need to be taken to
conserve biological diversity”. The question is
whether the proclamation only is mandated with
the conservation of fauna elements. In order to
comply with the CBD, which targets the
conservation of both flora and fauna, the
Proclamation implicitly in part assumes the
mandate for fauna as well as for flora.

…..
Art. 7. Wildlife Conservation Areas to be
Administered by Local Communities
Wildlife habitats other than the conservation areas
referred to in Articles 4, 5 and 6 of this
Proclamation may be authorized by the
concerned regions to be administered by the
local communities.
Articles5 8 and 9 regulate permits for respectively
hunting and the collection of wildlife and wildlife
products for scientific purposes.

Art. 4-1/a determines that national parks and
sanctuaries of global and national significance
having representative ecological zones and
embrace immense diversity of wildlife be
administered by the Federal Government.

Ethiopian Wildlife Authority Establishment
Proclamation 575/2008

While the term “representative ecological zones” is
not commonly used in international conventions,
its closest interpretation is “ecosystems”. In the
fourth section of its article 8 the CBD defines that
the parties agree to: “Promote the protection of
ecosystems, natural habitats and the maintenance
of viable populations of species in natural
surroundings”. Aforementioned interpretation of
the term clearly requires the inclusion of entire
ecosystems in the national parks, thus making flora
elements in the ecosystems an explicit component
of the national parks.

Art. 3. Establishment
Art. 3-1/ The Ethiopian Wildlife Conservation
Authority (hereinafter referred to as the
“Authority”) is hereby established as an
autonomous public agency of the Federal
Government.
Art. 4-2/ The Authority shall be accountable to the
Ministry.
Art. 5. Objectives
The objectives of the Authority shall be to ensure
the development, conservation, and sustainable
utilization of the country’s wildlife resource.
1.5.3.1

Later in this study it will be explained that the
concept of “ecosystem” has been used as a
definable and mappable unit.

National and global significance

Moreover, the Proclamation explicitly has added to
the mandate of the Federation to administer
“representative ecological zones” as areas of
“immense diversity”. The highest biodiversity per
land unit are found in the forests, and by defining
the criterion “immense diversity”, no other legal
interpretation is possible than that the Proclamation
implicitly includes both fauna and flora elements
as they live together in viable ecosystems.

The present study has been commissioned under
the understanding that a gap-analysis be performed
to identify gaps in the protection of biodiversity in
the protected areas system. Proclamation 541/2007
focusses on “wildlife”. To what extend does the
Proclamation coincide with the what is understood
to be “biological diversity” and to what extend can
it comply with the CBD?
Art. 2-2 defines that all fauna, including lower taxa
as well as their habitat is included in the term
wildlife.

Art. 4-1/a determines that national wildlife
conservation parks and sanctuaries that include
endemic and endangered species be administered
by the Federal Government. In this article, the
Proclamation does not restrict the protection to
endemic and endangered wildlife species. As it is
formulated, it refers to all endemic and endangered
species, fauna and flora alike. With the forests and
the forest plant and tree species being the most
threatened ecosystems in the country, this subarticle once again corroborates that representative

In objective 3-2, the Proclamation is refers to the
relevant international conventions, among which
particularly the CBD is directly related with
protected areas conservation. In Article 8 of the
CBD, the parties agree to:
EWCA does not manage controlled hunting areas, it
merely regulates the hunting in those areas through
licenses.
5
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threatened natural forests fall under the mandate of
the federation.

Together, they conserve the wealth of nature for
present and future generations of Ethiopians, so
they can always enjoy their nation's natural
heritage and benefit from the economic
opportunities that well-protected national parks
bring to both the federal economy as a whole and
to each Regional State. As more hotels, restaurants
and tourism services are being built and initiated,
the tourism industry may rise to one of the nation's
largest foreign exchange earners over the next few
decades.

The Ethiopian Wildlife Conservation Authority
Establishment Proclamation, in its article 5,
charges the Ethiopian Wildlife Conservation
Authority with
“the development, conservation, and sustainable
utilization of the country’s wildlife resource”,
which is the execution of the Development,
Conservation and Utilization of Wildlife
Proclamation.

Lessens can be learned from the Federal Republic
of the United States of Mexico, which in the mid
nineties found itself in similar conditions as
Ethiopia at the present. Through very close
collaboration between the Mexican Federation and
its States as well as many local communities, many
problems have been solved. Later in this report we
will make some suggestions on how a 4 level
collaboration can be institutionalized, involving the
Federation, the States, the local communities and
the private sector.

After analysing the Development, Conservation
and Utilization of Wildlife Proclamation 541/2007
we came to the conclusion that it sets out a holistic
approach to the conservation and management of
conservation of fauna, flora and ecosystems in
protected areas of national and global significance.
Therefore it would make sense to develop a
protected areas system that is representative of
all biodiversity, including some natural forests
of national and global significance.

1.5.3.2

Proclamation 541/2007 considers national parks
and sanctuaries areas of national or global
significance if they embrace “representative
ecological zones and / or immensely diverse
wildlife and / or “are inhabited by the country's
endemic and endangered species”. Many migratory
wetland bird species fall under the criterion
“endangered” and it would make sense to
categorically consider wetlands with important
populations of migratory wetland birds protected
areas of global significance. Geomorphological
highlights are not mentioned in the Proclamation,
but if they are unique, internationally very rare or
unique, a case could be made to assign them also
the status of “globally significant” status as they
can be be irreversibly damaged if not properly
protected.

Biosphere reserves

A special analysis of the nature and function of
Biosphere Reserves is needed; a broader analysis
can be found at Annex 5 and at the the UNESCO
website
http://www.unesco.org/new/en/naturalsciences/environment/ecologicalsciences/biosphere-reserves/. Ethiopia has the
following Biosphere Reserves:
1. Kaffa-Bonga
2. Yayu
3. Lake Tana
Biosphere Reserves are areas of terrestrial and
coastal/marine ecosystems, or a combination
thereof, which are internationally recognized
within the framework of UNESCO's Programme
on Man and the Biosphere. They are established to
promote and demonstrate a balanced relationship
between humans and the biosphere. Biosphere
Reserves are designated by the International
Coordinating Council of the Man and the
Biosphere Programme (MAB) Programme at the
request of the State concerned. Individual
Biosphere Reserves remain under the sovereign
jurisdiction of the State where they are situated.

After the overthrow of the Derg, the management
of the protected areas was mandated to the
Regional State Governments. However, the GoE
re-federalized the management of a number of the
protected areas by commissioning them to EWCA,
and thereby creating a joint biodiversity
conservation system in which the Federal level
EWCA works intimately with its counterpart
institutions at the regional level. Together they now
make up an integral system of protected areas in
which each level of governance collaborates with
the other in order to achieve the nation's
commitment to the Convention of Biodiversity.

Contrary to the World Heritage Sites – which must
be of outstanding universal value in accordance
with the UNESCO Convention on the Protection of
the World Cultural and Natural Heritage (1972) –
the Biosphere Reserves are part of a UNESCO
scientific programme, governed by a "soft law",
WICE
18

Gap Analysis of the protected areas system of Ethiopia
the Statutory Framework for Biosphere Reserves
adopted by the UNESCO General Conference and
which all countries are committed to apply. In
consequence, the UNESCO Secretariat does not
have a ‘police function’ and it is the responsibility
of each country, through its MAB National
Committee or Focal Point, to ensure that the
biosphere reserves respond to the criteria and
function properly. In other words, each individual
country is responsible to set its own criteria and
apply the necessary legislation that deems is
necessary for its biosphere reserves to function
satisfactorily.

while sharing the benefits with the surrounding
communities.

Biosphere reserves are organized into 3 interrelated
zones:
3. a legally constituted core area or areas
devoted to long term protection;
4. a buffer zone or zones clearly identified and
surrounding or contiguous to the core area or
areas, where only activities compatible with
the conservation objectives can take place...";
5. An outer transition area where sustainable
resource management practices are promoted
and developed". The transition area is by
definition not delimited in space, but rather is
changing in size according to the problems
that arise over time.

Amhara National Regional State Culture,
Tourism and Parks Development Bureau
Bahir Dar, Ethiopia

1.5.3.3

Regional and
administrations

urban

protected

areas

The protected areas system is made up of a
network of protected areas managed by EWCA and
regional protected areas administrations and in
some cases communities:
Afar Regional State Pastoral Agricultural
Development Bureau
Semera, Ethiopia

Benishangul-Gumuz National Regional State
Culture Tourism and Parks Bureau
Assosa, Ethiopia
Gambella People's National Regional State
Culture, Tourism and Parks Bureau
Gambella, Ethiopia
Regional State of Oromia Forest and Wildlife
Enterprise
Addis Ababa, Ethiopia

Only the core area requires legal protection and
hence can correspond to an existing protected area
such as a nature reserve or a national park. The
other two zones the 'buffer zone” and the “outer
transition zone” could be considered zoning
concepts rather than protected areas, in which
different forms of landuse is regulated to embed
the core areas in surroundings that are friendly to
the conservation of biodiversity in the latter.

Somali Regional State Livestock Crop and
Rural Development Bureau
Jigjiga, Ethiopia
Southern Nations, Nationalities and People's
Regional State Culture and Tourism Bureau
Hawassa, Ethiopia
Tigray National Regional State Culture and
Parks Bureau
Mekele, Ethiopia

In the case of Ethiopia they are regionally gazetted
by proclamation. Given their international
recognition, it would probably be desirable to also
gazette the core areas under the Development,
Conservation and Utilization of Wildlife
Proclamation 541/2007 in one of the protected
categories that is defined under the Proclamation.
The other zone categories, “bufferzone” and “outer
transition area” may or may not need to be
formulated as legal zones, depending on the
legislation of the Regional State where the
Biosphere Reserve is located. As biosphere
reserves place protected areas in in a larger
planning and zoning context, the model provides
great opportunities for protecting biodiversity

A close and systematic collaboration between
EWCA and the regional state offices will be the
only way for biodiversity conservation in
Ethiopia to be successful.
1.5.3.4 The areas
The regulations that rule the administration of the
protected areas administered by EWCA are defined
in Regulation No. 163/2008, Council of Ministers
Regulations to Provide for Wildlife Development,
Conservation and Utilization. Regarding the
protected areas, the following articles are
important:
WICE
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object;

Art. 3: Boundaries of Wildlife Conservation Areas
The existing boundaries of national parks, wildlife
reserves, wildlife sanctuaries, wildlife controlled
hunting areas, community wildlife development,
protection and utilization areas shall be maintained
or they may be re-delineated by the Federal and
regional
governments
to
improve
their
management.

e) undertaking agricultural activities
preparing land for cultivation;

or

f) allowing to graze and water domestic
animals;
g) allowing, passing through or keeping any
domestic or wild animals;
h) undertake exploration and mining;

Art. 4: Wildlife Conservation Areas to be
administered by the Federal and Regional
Governments
1
Pursuant to the criteria provided for under
sub-articles (1) of Article 4 of
Proclamation, Simien Mountains National
Park, Bale Mountains National Park,
Nechsar6 National Park, Omo National
Park, Abijata Shala Lakes National Park,
Awash National Park, Senkele Swayne’s
Hartebeest Sanctuary, Babille Elephant
Sanctuary, Gambella National Park,
Alatish National Park, Kafta Shiraro
National Park and Geralle National Park
shall be administered by the Authority;
provided however, that the Authority may,
where necessary, delegate its powers to the
appropriate
organs
of
regional
governments.

i)

planting, cutting, chopping, removing,
taking, damaging or transferring any plant
species;

j)

setting or attempting to set fire;

k) bee keeping or honey harvesting, removing
or attempting to remove
wildlife products;
l)

constructing roads or other structures or
spoiling or disturbing the existing natural
landscapes;

m) using, spraying or disposing any pesticide
or herbicide;
n) selling or offering for sale any goods or
providing services;
o) displaying any notice or advertisement.
Art. 5/2 defines under which conditions certain
activities are allowed under license by either
federal or regional authorities.

2

Wildlife conservation areas other than
those specified under sub-article (1) of this
Article shall be administered by the
regional
governments
and
local
communities.
Art. 5: Prohibited Activities in National Parks,
Wildlife Sanctuaries and Wildlife Reserves:
1
No person shall carry out any of the
following activities in a national park,
wildlife sanctuary or wildlife reserve
unless otherwise provided in these
Regulations:

The definition of the boundaries is undergoing
revision in most areas; not only for areas to be
administrated by EWCA, but also by the mandated
authorities of the regional states. This is an
ongoing activity that is expected to continue for
some time. It is recommended that once the
boundaries
have
been
re-defined
unambiguously, that they be established in
appropriate legal documentation. For each area
the boundaries need to be defined. All
boundaries need to be plotted correctly in a
GIS; where available from legally established
coordinates, where natural (river) or physical
(roads) boundaries are used, they could best be
walked with a GPS.

a) possessing or transferring of any weapon;
b) hunting or fishing;
c) propelling any vehicle, aircraft or boat;
d) picking, disturbing, destroying, damaging
or defacing any natural or man-made

The current Ethiopia Protected Areas system
(Federal and Regional combined) has changed
considerably since its creation. Table 1 and (Figure
9) reflects the situation as on February 2012. The
system is expected undergo further change.
Additionally, there are national forests in which a
variety of management objectives exist, including

Several forms of spelling are known for Abijata Shalla
Nechsar and for Senkele Swayne’s Hartebeest
Sanctuary. This Regulation being a legal document,
establishes the official spellings of the protected areas
involved, which have been followed throughout this
document.
6
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Area

Establi Area in
shed
ha
Wildlife Reserves managed by the Regions
Alledeghi
Afar
193,389
Awash west
Afar
415,000
Bale
Oromia
127,922
Chelbi
SNNP
421,200
Gewane
Afar
Mille Serdo
Afar
650,354
Community Conservation Areas
Abune Yosef
Amhara
Guassa Menz
Amhara
Tama
SNNP
166,500
Simien Gibe
SNNP
2001
4,900
Garameba
SNNP
2001
2,500
Controlled hunting areas managed by the Regions
Abasheba
Oromia
2004 21,000
Demero
Adaba-Dodola
Oromia
2010 73,600
Aluto
Oromia
28,000
Arba-Gugu
Oromia
2005 34,100
Besemena-Oddo
Oromia
2003 35,000
Bulu
Bilen Hertalie
Afar
109,000
Chiffra
Afar
1998 51,000
Dembel Ayisha
Somali
91,000
Adigala
Dindin
Oromia
28,000
Hanto
Oromia
2001 19,000
Hurufa Suma
Oromia
2000 21,500
Haro Aba Dika
Oromia
2010 20,000
Melke Sadi
Afar
Munessa
Oromia
2003
11,100
Murulle
SNNP
69,000
Shedem Berbere
Oromia
1988 17,000
Shinilie Meto
Somali
48,400
Sororo Torgum
Oromia
2000
7,800
Telalk Dewe
Afar
72,820
Welshet Sala
SNNP
2000 35,000

many eucalyptus plantations for the production of
construction and fuel wood (see Figure 10).
Table 1: Protected areas
Area

Establi
shed
National Parks managed by EWCA
Abijata Shala
Oromia
1963
Lakes
Alatish
Amhara
1997
Awash
Oromia & Afar
1958
Bale Mountains
Oromia
1962
Gambella
Gambella
1966
Geralle
Somali
1998
Kafta Shiraro7
Tigray
1999
Nechsar
SNNP
1966
Omo

Managed by

SNNP

Area in
ha
88,700
266,600
75,600
247,100
506,100
385,800
250,000
51,400

1959 406,800

Simien
Amhara
1959 41,200
Mountains
Yangudi Rassa
Afar
1969 473,100
National Parks and Sanctuaries managed by the
Regions
Bahir Dar Blue
Amhara
2008 472,900
Nile river
Millennium
Arsi Mountains
Oromia
Borena Sayent
Amhara
2009
4,400
Chebera
SNNP
2007 119,000
Churchura
Dati Wolel
Oromia
2008 43,100
Denkoro Chaka
Amhara
1999
38,117
Gibe Sheleko
SNNP
2010 24,800
Kuni Muktar
Oromia
150,000
Leka
SNNP
Loka Abaya
SNNP
2010 50,000
Mago
SNNP
1984 194,200
Maze
SNNP
2007 20,200
Yabello
Oromia
1978 250,000
Biosphere Reserves
Kaffa-Bonga
SNNP
2010
Yayu
Oromia
2011
Lake Tana
Amhara
2011
Wildlife Sanctuaries managed by EWCA
Babile Elephant Oromia & Somali
1962 698,200
Sanctuary
Senkele
Oromia & SNNP
1964
5,400
Swayne’s
Hartebeest
Sanctuary

Managed by

Wergan Bula
Oromia
2010
7,800
Open controlled hunting areas managed by the
Regions
Debre Libanos
Oromia
3,100
Gara Gumbi
Oromia
14,000
Gara Meti
Oromia
24,000
Gelila Duru
Afar
14,000
Jibat
Oromia
10,000
Sinana
Oromia
1,500

Recent boundary adjustments probably have resulted
in an area half that size.
7
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Figure 9:
Protected areas as of
March 2012
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Figure 10:
National Forests
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Most directly related to forestry and biodiversity
conservation are the following sub-articles:
The Ministry of Agriculture shall have the
powers and duties to: …...”
1 o) ensure the proper execution of functions
relating
to
agricultural
research,
conservation of biodiversity and the
administration of agricultural investment
lands entrusted to the federal government
on the basis of powers of delegation
obtained from regional states.

1.5.4 Related institutions
Ministry of Culture and Tourism
In general the Ministry of Culture and Tourism
(MCT) is responsible for developing and
promoting the tourist products of Ethiopia both
within the country and internationally. In doing
so, the MCT closely works together with different
national and international stakeholders. It
publicizes the country's tourist attractions and
encourages the development of tourist facilities. It
also licenses and supervises tourist facilities such
as hotels and tour operators, and sets their
standards. It is also responsible for the promotion
and preservation of the living and physical
cultural expressions.

2

Moreover, it is mandated for wildlife management
through EWCA, which is part of the MCT.

The Ministry of Agriculture (MoA) has a small
forestry sector (formally the Forestry and Wildlife
Conservation and Development Authority)
dealing with the federal forestry policy. The actual
management of forest resources is bestowed on
the Regional States. Notwithstanding the powers
of each Regional State to administer its forest
resources in accordance with Sub-Article (1) of
Article 18 of this Proclamation, MoA may take
over and administer a state forest in cases where:
a) The forest could not be properly conserved
and developed jointly by neighbouring
Regional States;
b) It is deemed necessary to administer the forest
by the Ministry upon the request of the
Regional State; or
c) It becomes necessary to administer the forest
by the Ministry because of its national and
international significance.

Proclamation No. 691/2010, which restructures all
ministries of the Federal Government, defines in
its Art. 31. The Ministry of Culture and Tourism
Most relevant to EWCA are the following sub
articles:
8 “promote widely the country's tourist
attractions and its positive image on the
world tourism market, and encourage
domestic tourism;
9

... the powers and duties given to the
Ministry of Agriculture and Rural
Development by the provisions of other
laws, currently in force, are hereby given
to the Ministry of Agriculture. “

ensure that the country's tourist attractions
are identified, properly developed and
organized, tourist facilities are expanded,
and that local communities share the benefits
derived from tourism;

10 facilitate the studying and preservation of
the country's natural heritages and the
development and utilization of them as
tourist attractions; ensure the proper
management of wildlife conservation areas
designated to be administered by the federal
government;

Mandate
The Forest Development, Conservation and
Utilization Proclamation No. 542/2007, that the
Ministry of Agriculture8:
“
d) ensure
the
implementation
of
this
Proclamation and regulations and directives
issued here under by coordinating the
appropriate federal and regional bodies and
providing technical support for them;
e) follow up and monitor activities of forest
development, conservation and utilization
and, based on the information generated,
formulate new policy ideas and update as

11 set and supervise the enforcement of
standards for tourist facilities;
14 collect, compile and disseminate information
on culture and tourism.”
Contact data:
http://www.tourismethiopia.gov.et/

Ministry of Agriculture
Proclamation No. 691/2010, defines in its Art. 19.
The Ministry of Agriculture (MoA).

Proclamation No. 691/2010 Art. 19 renames the
former Ministry of Agriculture and Rural Development
to Ministry of Agriculture.
WICE
8

24

Gap Analysis of the protected areas system of Ethiopia
necessary the existing policy, strategy and
law;
f) prepare forest technology packages that allow
proper utilization of indigenous and foreign
knowledge, practices and technologies on
forest development, conservation and
utilization and provide technical support to
enhance the knowledge and skills of forest
developers;
g) establish a continuous information exchange
network with the concerned federal and
regional bodies on the current forest status of
the country;
h) follow up current situations and provide
technical support to the Regional States in
order to supply competitive forest products to
the world market in addition to having met the
domestic demand.

incidents to seek solutions in partnership with the
community and to forge a sense of security in
neighbourhoods.
The mandate of the Federal Police includes:
• Law enforcement and the safeguarding of
constitutional guarantees;
• Prevention and detection of crime;
• The coordination of national states police
commissions and development of National
standards;
• training and operational support to regional
police commissions.
Contact data
No contact data and internet presence available
Regional Police
In each region, the regional police functions under
its own legislation with similar mandates.

Relationship to EWCA
In general, there is an overlap with EWCA tasks
in forested areas.

Relationship to EWCA
Even though the EWCA scouts have the mandate
to enforce the legislation regarding protected
areas, assistance from police officers is paramount
whenever serious conflicts arise or may be
expected. Periodic meetings between the warden
and the local police chief(s) would be good
practice.

Proclamation No. 542/2007 defines “"forest land"
means a land that is demarcated for the purpose of
forest development and conservation and covered
with forest and includes bushy and barren land
found on steep slopes;”. Under this definition, any
area with some trees or shurbs, including
savannahs, can be managed as forest reserves on
all natural resources management, varying from
production forestry, foraging, controlled hunting
to wildlife protection. However, while EWCA
primarily manages areas of national interest, the
MoA primarily supervises management carried
out by Regional Governments, thus primarily
setting national policies and guidelines and
performing monitoring tasks.

Police involvement is particularly important in
situations of conflict, while police also may be is
involved in the arrest of poachers and the
confiscation of illegal wild animal products. The
degree of cooperation varies from area to area.

Ethiopian Armed Forces
Mandate
The Ethiopian National Defence Force (ENDF) is
the military of Ethiopia. Civil direction of the
military is carried out through the Ministry of
Defence, which oversees the ground, air, as well
as the military industry.

The sharing of biodiversity monitoring data
would be desirable, as well as management
coordination in adjacent areas.

Police
Mandate
Federal Police
The mission of the Federal Police in Ethiopia is
the prevention of crime, the protection of life and
property, the preservation of peace, order and
safety, the enforcement of laws and the
safeguarding of constitutional guarantees in
partnership and cooperation of the community.
With customer services as our foundation, we are
driven by goals to investigate problems and

The ENDF consists of the four branches: Ground
Forces, Ethiopian Air Force, Police, and Militia.
Being a landlocked country, Ethiopia today has no
navy.
Contact data
No contact data and internet presence available
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Relationship to EWCA
The ENDF is based in all parts of Ethiopia,
including in some of the protected areas in border
regions. With so many posts and staff in the field,
EWCA could highly benefit from collaboration
with the ENDF. Particularly military field posts
could assist the scouts in the field by joining
routine patrols, which would be of mutual benefit,
as the same patrols would also serve for border
patrol purposes, thereby providing higher
efficiency of government staff.

conventions, agreements and obligations on
biodiversity to which Ethiopia is a party.
The IBC has overall ten technical Departments:
five departments for plant genetic resources
conservation:
• Forest and Aquatic Plants Department;
• Medicinal Plants Department;
• Horticultural Plants Department;
• Field crops and Pasture Department;
• Forage plant genetic resources Department.
Additionally it has the following departments:
• Animal Genetic Resources;
• Microbial Genetic Resources;
• Ecosystem Conservation;
• Biotechnology and Bio-safety;
• Ethnobiology;
The Institute has also four Services.

Fishery
At the federal level, the status of the fishery
administration was down-scaled from a
Department to a Team, and further to the current
expert representation in a big Animal and
Fisheries Development Technology Team of the
Animal and Fisheries Development and
Regulatory Department under the Ministry of
Agriculture and Rural Development (MoARD).

Relationship to EWCA
Globally, the value of biodiversity as a key
component of the environment was recognized
during the build-up to the United Nations
Conference on Environment and Development
(UNCED) in Rio de Janeiro in 1992. During this
conference, Ethiopia endorsed and signed the
CBD. Since then, the Environmental Protection
Authority took the lead as a focal point of CBD
until 2005.

Mandate
The current mandate is unknown.
Relationship to EWCA
Fishery appears to be unregulated at the federal
level, or at least there is no regulatory law
enforcement if it exists. This is serious, as it
leaves fish stock subject to exhaustive overexploitation if not subject to state regulatory
oversight.

Based on the priority objectives, the IBC will
continue to develop scientific strategies for all the
relevant biological resources conservation and
sustainable utilization. International standards will
be adopted and special efforts will be made to
tackle the enormous qualitative and quantitative
dimensions of conservation problems unique to
Ethiopia. In addition to seed storage, the Institute
will make a major effort to increase in situ
conservation in relevant ecosystems. A major
component of these plans will be the conservation
of species where many of the wild and weedy
relatives of cultivated crops species will exist. On
site conservation of indigenous and local animal
species, both domestic and wild, will be
enhanced. New and appropriate conservation
techniques and methodologies will be adopted for
aquatic and terrestrial biodiversity.

With 41 endemic fish species for Ethiopia, there
seems to be a regulatory gap and the federal level
that should secure the survival of endemic fish
species. Protection of spawning zones and seasons
seems paramount.
Contact data
No contact data and internet presence has been
found.

Institute of Biodiversity Conservation
Mandate
The Institute of Biodiversity Conservation (IBC)
has mandate and duties related to the conservation
and promotion of sustainable use of biodiversity.
This includes maintaining and developing
international relations with bilateral and
multilateral bodies having the potential to
providing technical assistance. The institute is
commissioned to implement international

Moreover, the Ecosystems Department has the
following responsibilities, which are closely
related to the in situ conservation mandate of
EWCA:
WICE
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•
•
•
•
•
•
•
•

•

Bioregional
planning
for
ecosystem
conservation and management;
Identification of threatened and endangered
ecosystems and their threatening processes
and activities;
Management of threatened and endangered
ecosystems and their threatening processes
and activities;
Ecosystem pollution by exotic species;
Ecosystem pollution by Chemicals;
Fire management and burning control;
Rehabilitation and restoration of degraded
ecosystems;
Conservation and research in protected areas

•

Provision of support for environmental
regulatory bodies and implementers; and
Undertaking monitoring and effectiveness
evaluation of the environmental system in
place.

Objective
The objective of the Authority is to formulate
policies, strategies, laws and standards, which
foster social and economic development in a
manner that enhance the welfare of humans and
the safety of the environment sustainably, and to
spearhead in ensuring the effectiveness of the
process of their implantation.
Relation to EWCA
It formulated strategies and policies related to
biodiversity and wildlife and it is the operational
focal point of the Global Environment Facility.

Contact data:
P. O. Box: 30726,
Addis Ababa, Ethiopia
Tel:
251-11-6612244/6627396
Fax: 251-11-6613722
E-mail: info@ibc-et.org
http://www.ibc-et.org/

Contact data:
P. O. Box: 1519 Code 1250
Addis Ababa, Ethiopia
Phone: +251-11-550-71-72
+251-11-554-45-54
+251-911-40-24-03
Fax: +251-11-554-45-56
E-mail: melca@ethionet.et

Environmental Protection Authority (EPA)
EPA was established under the Ministry of
Natural
Resources
Development
and
Environmental Protection (MNRDEP), in May
1994. Later, EPA, as environmental regulatory
and monitoring body has become independent
institution and re-established by proclamation no.
295/2002. Its head quarters are in Addis Ababa,
Ethiopia.

P. O. Box: 30726
Addis Ababa, Ethiopia
Tel:
+251-11-6612244/6627396
Fax: +251-11-6613722
E-mail: info@ibc-et.org
Melca Mahiber

Vision
Ensure that a participatory environmental
management for sustainable development governs
the use of environmental resources by the present
and future generations in each sector at each
administrative level.

Forestry Research Center
Contact data
P. O. Box 30708
Addis Ababa, Ethiopia
No internet presence available.

Mission
Put in place an environmental management
system that could support the national
development efforts by avoiding duplication of
efforts among stakeholders, promoting sustainable
utilization of environmental resources and
strengthening coordinated but differentiated
responsibilities through:
• Preparing the State of Environment Report;
• Development of environmental strategic plan;
• Formulation of environmental laws and
standards;

Ethiopian
Research

Institute

of

Agricultural

Mandate
The Ethiopian Agricultural Research System
(EARS) consist of Ethiopian Institute of
Agricultural Research (EIAR), and Higher
Learning Institutions (HLIs). The EARS
comprises 55 research centres and sites located
across various agro-ecological zones. The
research centres vary in their experience, human,
facility, and other resources capacities. Some of
WICE
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the research centres and sites have one or more
sub-centres and testing sites.
•

EIAR is responsible for the running of federal
research centres, and Regional Agricultural
Research Institutes (RARIs), administered by the
regional state governments.

•

Mandate
The Ethiopian Institute of Agricultural Research,
is charged with the responsibility for providing
the overall coordination of agricultural research
countrywide, and advising the Federal
Government on agricultural research policy
formulation.

•

improve the living conditions of the
population;
To disseminate research findings to users and
stakeholders of the College in general;
To share with clients the accumulated
experience and knowledge of the College, in
the form of expert advice and consultancy
services;
To participate in the conservation and
development of the natural resources of the
country, by creating a forum to assist policy
makers, professionals, users, extension
workers, etc., in the rehabilitation and
sustainable development of the sector.

Relationship to EWCA
Training professionals and carry out research and
monitoring of natural resources, including natural
ecosystems.

Core Mandates:
• Promotion
of
improved
agricultural
technologies;
• Popularization of improved technologies;
• Coordination of the national agricultural
Research programmes;
• Capacity building of Researchers.

Contact data
P. O. Box 128
Shashemene, Ethiopia
Tel:
0251 (0)461 109900
Fax: 0251 (0)461109983
Email: wgcf@ethionet.et
http://www.wgcf-nr.org/

Contact data
http://www.eiar.gov.et/
Tel:
251-11-6462633-41
Fax: 251-11-6461294
P.O Box 2003
Addis Ababa, Ethiopia

Addis Ababa University, Plant Biology and
Biodiversity Management Program Unit
Mandate
Research and higher education of applied plant
biology and management with wide applications
and strong connection with human livelihoods.
http://www.aau.edu.et/index.php/plant-biologyand-biodiversity-overview
No address available.

Wondo Genet College of Forestry and
Natural Resources (WGCF-NR)
The College currently runs various programmes
for undergraduate and graduate degrees. Besides
education, the College is engaged in research and
extension activities.
Mandate
WGCF-NR
has
a
threefold
mandate:
training/education, research and extension in the
area of forestry in particular, and natural resources
in general. Specifically, the objectives of the
College are:
• To produce intermediate and high-level
professionals in the field of Forestry and
Natural Resources, who can work at different
levels as field technicians, educators,
researchers and decision-makers
• To conduct research in forestry and natural
resources, so as to provide information that
contributes to solving the day-to-day
challenges in the discipline; by so doing, to

Horn of Africa Regional Environment
Centre and Network (HoA-REC/N)Horn of
Africa Regional Environment Centre and
Network (HoA-REC/N)
The Horn of Africa Regional Environment Centre
and Network (HoA-REC/N) focuses on
environmental
concerns
and
sustainable
development options within the Horn of Africa.
The Centre is an autonomous institution under
Addis Ababa University. It facilitates, strengthens
and advocates for initiatives related to
environmental conservation and natural resource
management.
WICE
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Ultimately, the Centre and Network aim to
improve
environmental
governance
and
management by focusing on:
• Promoting and advocating environmental
knowledge, awareness and behavioural
change
• Influencing the adjustment of environmental
policies and legislation based on enhanced
and enlarged dialogues on environmental
issues
• Building institutional and human capacity in
the environmental sphere
• Stimulating
and
facilitating
selected
environmental programmes of CBOs, NGOs,
research institutions and academia

1.5.5

NGOs and the private sector

Ethiopian Wildlife and Natural History
Society
The Ethiopian Wildlife and Natural History
Society (EWNHS) is an independent membershipbased Society, legally established in Ethiopia in
September 1966. EWNHS is a not-for-profit
grass-roots indigenous national-level conservation
NGO, one of the most prominent in Ethiopia
advocating for wise use and conservation of
biodiversity, natural resources and environment.
His Imperial Majesty Haile Selassie used to be the
Patron of the Society. As the oldest nongovernmental
environmental
conservation
organization in Ethiopia, EWNHS has played
decisive roles in the appreciation and conservation
of the natural heritage of the country for almost
five decades. The society is member of Birdlife
International and its official representative.

Vision
The vision of the Horn of Africa Regional
Environment Centre and Network is to contribute
to:
• Sustainable development,
• Environmental conservation and
• Prevention of conflict escalation around
access to natural resources in the Horn of
Africa

EWNHS has been re-registered and licensed as an
Ethiopian Residents Charity in December 2009 by
the Agency established to manage Charities and
Societies in accordance with the Charities and
Societies Proclamation No. 621/2009.
Contact data:
P. O. Box 13303
Bole Sub City
Addis Ababa, Ethiopia
Tel:
+251 (0) 116 636792/ 6511737 / 38
Fax: 618 6879
E-mail: ewnhs.ble@ethionet.et
info@ewnhs.org.et
http://www.ewnhs.org.et

Mission
To attain the above stated vision, the Centre and
Network have formulated the following mission:
To improve environmental governance and
management in the Horn of Africa Region,
encompassing Ethiopia, South Sudan, Sudan,
Djibouti, Kenya, Somalia and Eritrea.
Relationship to EWCA
Ethiopia is part of the target countries of HoAREC/N and functions as an interface between
environmental and conservation institutions in
neighbouring countries. HoA-REC/N also is
instrumental in the execution of regional
conservation programmes from which EWCA
may benefit.

Ethiopian Wetlands association (EWNRA)
Contact data:
Afework Hailu
P. O. Box 1518 (Code 1110)
Addis Ababa, Ethiopia
Tel:
+251 (0)9 635720
E-mail: ewrp@ethionet.et

Contact data:
College of Natural Sciences
Addis Ababa university
Arat Kilo Campus
P. O. Box 80773
Addis Ababa, Ethiopia
Tel:
(+251)(0)11 655 0226
Email: info@hoarec.org
http://www.hoarec.org

Ethiopian Tour Operators Association
Established in 2003, the Ethiopian Tour Operators
Association (ETOA) is a professional association
representing the legally registered Tour Operators
in the tourism industry of Ethiopia. Currently,
2012, ETOA is composed of more than 150 tour
and travel agency companies.
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Mission
• Educate the travel industry, government
agencies and the public about tourism,
meaning of vacation packages and tour
operators;
• Foster a high level of professionalism with in
the tourism industry;
• Facilitate and develop travel on a world wide
basis;
• Encourage visitors to explore Ethiopia and
experience real country life;
• Play a big role in promoting Ethiopia;
• Help the sector in the promotion and
development of the industry;
• Help fight problems facing the sector and in
particular tour operators.

accordance with the Charities and Societies
Proclamation No. 521/2009.
Mission
Contribute towards:
• Sustainable use of coffee, forest biodiversity
and the environment through research,
education, information dissemination and
practical implementation of scientifically
proven concepts,
• Development of market-based solutions for
conservation of biodiversity; and
• Environment through identification of
payments for ecosystem services that
contribute to the improvement of the
livelihood of local communities that have
guarded forest resources and biodiversity for
generations.

ETOA has formed six committees: Regional issue,
membership recruitment and advocacy, conflict
resolution, hotels and air lines, fund raising,
promotion and advertising. The committees work
at solving collective and individual problems of
its members with various federal and regional
government offices, institutions and tourism
related offices.

ECFF focuses on developing strategies for
sustainable use and conservation of the
environment in general, and the coffee forests in
particular, through thematic research on
conservation planning, education and pilot
implementation of the research results.
Relationship to EWCA
Coffee grows in forests in protected areas or areas
that would be of potential interest to EWCA. A
dialogue with ECFF could find common interests,
like protecting wild coffee stocks in some
protected areas and conflict resolution in
bordering areas.

ETOA seeks to develop best practice guide lines
and develop a long term sustainable strategy for
the sector and tour operators.
Relationship to EWCA
For EWCA and the Ministry as a whole, the
ETOA is an important platform for dialogue with
the tourism sector.

Contact data:
Addis Ababa
28513
Ethiopia
Tel:
+251 11 515 1694
Fax: +251 11 515 1684
E-mail: info@ecff.org.et
http://www.ecff.org.et/

Contact data:
Addis Ababa
P. O. Box 27548 /1000
Ethiopia
Tel:
+251.11-5508-444,
+251.11-5508-445
Fax: +251.11-5508-446
E-mail: ethiotour@ethionet.et
http://www.ethiopiantourassociation.com

NABU
Naturschutzbund Deutschland (NABU), which
stands for Nature and Biodiversity Conservation
Union, is one of the oldest and biggest
environment associations in Germany. The
association encompasses more than 450,000
members and sponsors, who commit themselves
to the conservation of threatened habitats, flora
and fauna, to climate protection and energy
policy.

Environment and Coffee Forest Forum
The Environment and Coffee Forest Forum
(ECFF) is an Ethiopian membership-based
organization registered and Licensed as a Resident
Charity on November 5, 2009 by the Charities and
Societies Agency of the Federal Democratic
Republic of Ethiopia (Registration No. 0378) in
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NABU`s main objectives are the preservation of
habitats and biodiversity, the promotion of
sustainability in agriculture, forest management
and water supply and distribution, as well as to
enhance the significance of nature conservation in
our society.

Main activities:
• Logistical support of National Parks and other
Conservation Areas worldwide;
• Assisting public authorities and other
organisations in the establishment and
implementation of conservation areas;
• Advising
government
agencies
in
conservation queries;
• Financing and assisting animal census surveys
• Individual protection programmes for highly
endangered species;
• Reintroduction programmes for endangered
species;
• Conservation education;
• Land acquisition to secure valuable habitats
for flora and fauna;
• Protection and regeneration of natural
landscapes.

Contact data:
http://www.nabu.de/en/index.html
No website for Ethiopia available.

Ethiopian Wolf Conservation Programme
The Ethiopian Wolf Conservation Programme
(EWCP) is an endeavour of the Wildlife
Conservation Research Unit of Oxford University
to help protect the Ethiopian Wolfs and the
Afroalpine habitats they inhabit, to which it
combines a variety of sponsoring NGOs,
including the IUCN Canid Specialist Group. It
works under an agreement with EWCA and
Regional Governments

All of its projects are overseen by either its own
staff or colleagues from reliable local
organisations. All projects work closely with the
local administrators and government agencies
together. We monitor as a matter of principle the
utilisation of all resources provided and regularly
control and evaluate the projects.

Contact data:
info@ethiopianwolf.org
University of Oxford,
Recanati-Kaplan Centre, Tubney House,
Abingdon Road, Tubney, OXON. OX13 5QL
University of Oxford, UK
P. O. Box: 215,
Robe Bale, Ethiopia
http://www.ethiopianwolf.org/

Mission
Our work is committed to conserving biological
diversity. FZS is therefore faced with one of the
greatest challenges of the 21st century: the
preservation of the world’s natural environments.
Relationship to EWCA
FZS carries out several conservation projects in
national parks under EWCA management.
It is currently executing
• Conservation of the Bale Mountains
Ecosystem;
• Afroalpine Ecosystem Conservation Project
(Simien Mountain National Park, Guassa
Community Conservation Areas and Abune
Yoseph Community Conservation Area);
• Study the impact of hunting in terms of
ecosystems, cultural and socials dimensions in
Controlled Hunting Areas.

Frankfurt Zoological Society
The Frankfurt Zoological Society (FZS) was
established in 1858 and is an internationally
operating conservation organisation based in
Frankfurt/Main. The Society’s main focus lies in
eastern Africa. The Society is an independent,
non-profit organisation that finances projects
through membership fees, private donations and
bequests as well as from investment returns from
the “Help for Threatened Wildlife” Foundation.
Financial support also comes from third-party
funds such as other foundations and charitable
trusts.

Contact data:
Bernhard-Grzimek-Allee 1 | D-60316 Frankfurt
Germany
Tel:
+49 (0)69 – 94 34 460
Fax: +49 (0)69 – 43 93 48

FZS is momentarily involved in 70 conservation
projects in 30 countries. Although the society’s
main purpose is global nature conservation, it also
supports the Frankfurt Zoological Garden, which
was initiated 150 years ago by the Frankfurt
Zoological Society.

P. O. Box 100003
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Addis Ababa Ethiopia
Tel:
+251 115 527336
Email: Fzs_Ethiopia@ethonet.et
zelealemtefera@fzs.org
info@zgf.de
websites:
http://www.fzs.org
http://www.Balemountains.org
http://www.Guassaarea.org
http://www.zgf.de/

Wildlife Conservation and Environmental
Development Association of Ethiopia
(WildCODE)
and

Forum for Environment
Contact data:
P. O. Box: 10386
Addis Ababa, Ethiopia
Tel:
+251 - (0) 11 – 5521015,
+251 - (0) 11 – 5521662
Fax:
+251 - (0) 11 – 5521034
Email: ffe@ethionet.et

Ensesa Kote Wildlife Rescue, Conservation
and Education Centre
Contact data:
Born Free Ethiopia,
Stephen Brend,
P. O. Box: 3138/1250,
Addis Ababa, Ethiopia
phone:
+251 (0) 913119054
Email: stephenbrend@bornfree.org.uk
http://www.bornfree.org.uk
http://bornfree.wildlifedirect.org
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2

THEORY ON PROTECTED AREAS
REPRESENTATIVENESS
2.1 SPECIES REPRESENTATION
Since the nineteen seventies, the international
conservation community has been looking for
ways to design representative systems of
protected areas for the conservation of the
biodiversity by country. The FAO regional office
in Santiago de Chile had been pioneering in
developing new concepts on conservation
objectives and planning, which first spread
through Latin America and were then taken as
models for the World Conservation Strategy
(IUCN 1980), after which they spread throughout
the world. After the CBD came into force in late
1993, the IUCN has been searching for methods
to identify biodiversity and its distribution
through proxy or surrogate methods. The first
publication on the subject was "Guide to the
Convention on Biological Diversity (Glowka et
al.1994), but it did not come with workable
solutions. In 2003, an IUCN Task Force on the
“Composition of Protected Areas Systems”
(Vreugdenhil et al. 2003) informed the Vth World
Parks Congress in Durban, South Africa, on the
best method to identify the representation of
species in protected areas systems, which can be
downloaded from:

•

equal or even greater value show few or no
records;
Preferences of taxa, particularly taxa with
many enthusiastic fans and collectors (birds,
orchids) accumulate long lists of species.

In reality, no taxonomic method can identify all
species in an area let alone determine the
distribution of each species. Any inventory
represents a very incomplete collection of
observations influenced by positive biases and
preferences. To resolve the dilemma of
representation of species in a protected areas
system, the IUCN Task Force sought other
methods to identify representative sets of species
that would not only be more balanced in their
composition, but which could also be carried out
in a period of several months to a year and at
reasonable implementation costs.
After an extensive analysis of world literature, the
Task Force concluded that “ecosystems defined on
the bases of measurable physiognomic and
ecological characteristics of the vegetation
represent partially different sets of species of
flora, fauna and fungi belonging to those
conditions. When each ecosystem of a country is
present in the nation's protected areas system,
then the majority of the species of that country
may be expected to be present in the system”. Our
approach targets to achieve such representation.
For that purpose, we produced the “Ecosystems
Map of Ethiopia” (Vreugdenhil et al 2012).

http://www.birdlist.org/downloads/micosys/protected_a
reas_system_composition&monitoring.pdf

The report concluded that the methods that are
based solely on collections and / or inventories of
species are always strongly biased by a variety of
processes and human decisions. The principle
biases include:
• Access: Records are significantly more
abundant in areas with a) roads or river
access, b) in the proximity of research centres
and c) in the vicinities of the residences of
excellent taxonomists (see Figure 11);
• Worldwide, very few records before 2006
have been georeferenced with GPS equipment
and even many of the most recent records
have been poorly georeferenced; hence, most
available species coordinates are rough
estimates at best, often based on later
reconstructions
by
other
scientists
(Vreugdenhil et al. 2011).
• Preferences for locations of fame, particularly
common among birdwatchers, have lead to
the practice that observers often flock together
in certain popular areas and thereby build up
long lists of species, while other areas of

It argued that ecosystems based on criteria that are
measurable and identifiable in the field and that
can be distinguished on satellite images and aerial
photos can be drawn more homogeneously and
impartially. With the use of geographic
information
systems
(GIS),
reasonably
homogeneous polygons can be drawn and
classified and distinguished from others. Thus
each polygon represents a combination of
ecological conditions in which a certain set or
group of species lives. For example, the set of
species that can live at an elevation of 1,000 m is
higher than the one that lives at 2,000 meters. For
instance, groups of species that can live in the
evergreen rainforests of the Bale Mountains are
distinct from those that live in the deciduous
savannahs in Omo National Park. This chapter
summarizes the differentiation and classification
method from aforementioned study (Vreugdenhil
2003) without continuously referring to the report.
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The presence or absence of all species belonging
to an ecosystem is never certain for each
individual species, especially in a country with so
much interference in its ecosystems as Ethiopia.
Therefore, one should also cover the species of
importance or “species of special concern”, such
as flagship species, endemic species, and species
of global conservation concern, carnivores, large
nesting colonies of birds, etc. The known presence
of species of special concern is listed in Annex 1.

WWF and Conservation International target
species representation through respectively
ecoregions and hotspots representation. In the
next section it will be shown that those biounits
are much coarser and that conformity with the
ecosystems representation guarantees a much
more detailed representation of species.

Figure 11: In Honduras, the records of endemic plant species - red dots - are Distributed
Along the main roads (blue lines) and research centers in the major cities - Greem dots (House 2001, Vreugdenhil & House 2002). This illustrates the bias of species records.

2.1.1

From vegetation
ecosystem classes

formations

•

to

Article 8 of the Convention on Biological
Diversity refers to the following:
In situ Conservation:
“Each Contracting Party shall, as far as possible
and as appropriate:
• Establish a system of protected areas or areas
where special measures need to be taken to
conserve biological diversity;
• Develop, where necessary, guidelines for the
selection, establishment and management of
protected areas or areas where special
measures need to be taken to conserve
biological diversity;
• Regulate or manage biological resources
important for the conservation of biological
diversity whether within or outside protected
areas, with a view to ensuring their
conservation and sustainable use;

•

•

Promote the protection of ecosystems, natural
habitats and the maintenance of viable
populations
of
species
in
natural
surroundings;
Promote
environmentally
sound
and
sustainable development in areas adjacent to
protected areas with a view to furthering
protection of these areas;
Rehabilitate and restore degraded ecosystems
and promote the recovery of threatened
species, inter alia, through the development
and implementation of plans or other
management strategies.”

The CBD defines an ecosystem as follows:
"Ecosystem" means a dynamic complex of plant,
animal and micro-organism communities and
their non-living environment interacting as a
functional unit”. This definition is not sufficiently
specific for establishing an method on the basis of
which different ecosystems can be defined,
identified and mapped. It may even be argued that
WICE
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ecosystems as functional units do not exist as no
place on the biosphere can be defined as a
completely isolated system in which all organisms
only interact with other organisms within the
system. However, given the significance of the
concept of “ecosystem” in the convention, a
practical solution was needed. In 1994, the IUCN
(Glowka 1994) made an effort to identify
ecosystems, but never linked the distribution of
sets of species of both flora and fauna. In 2003,
the IUCN task force for the first time explicitly
made the link between physiognomic-ecological
formations and species. They argued that as
ecological conditions determine whether or not a
species can live at a given location, those
conditions determine the species distributions, and
as the physiognomy of the vegetation develops in
response to the ecological conditions, it is
defensible to assume that the physiognomicecological conditions of a location determine the
set of species that can live there; this should be
the case for plants, animals and fungi. Thus, a
physiognomic-ecological map which plots out
areas that are relatively homogeneous for each
defined class, but distinct from every other one,
represents partially distinct sets of species of
flora, fauna and fungi for each class. (Vreugdenhil
et al. 2003). Not all species vary by ecosystem.
For example, Lions occur from western India to
Namibia living in ecosystems that vary from
moist woodland ecosystems, to deserts. Therefore,
one should speak of partially distinct sets of
species for each ecosystem. Another extremely
adaptive species is the Panther, which lives in a
great variety of ecosystems.

biogeographical regions may be distinguished for
Ethiopia.

The distinction between sets of species is greatest
among ecosystem parameters with strong survival
restricting effects, such as freezing, seasonal
flooding, extremely dry seasons, etc. On the other
hand, if one can identify ecosystems based on
many criteria with very fine distinctions between
them, the difference between the species sets in is
less, but the ecosystem differentiation is more
detailed.

Figure 12: Biogeographical
according to Kingdon (1990)

2.1.2

2.1.2.1

Geohistorical regionalization by Kingdon

According to Kingdon (1990), the biogeography
of Ethiopia is characterized by two dominant
features (see Figure 12) - first, the ancient, arid
areas of the Horn of Africa, with its three centres
of endemism one of which, the Ogaden, falls
within Ethiopia. This arid region is more than 100
million years old with exceptionally constant
climatic conditions; which has been argued to
have been the cause of considerable speciation.
The highland plateaux are the second
biogeographical feature. By contrast, with some
4,5 million years, the highlands are relatively
young in evolutionary terms and they have
undergone considerable climatic instability over
the past 1.5million years. However, highland
isolation has been credited for significant
endemism.

regionalization

2.1.2.2

Floristic
or
phytographic
regionalization
Several systems of classifying geographical areas
have been devised for plants, the first major one
by Good (1964) and later further elaborated by
Udvardy (1975). Most systems are organized
hierarchically, with the largest units subdivided
into smaller geographical areas, which are made
up of smaller floristic communities, and so on.

Biogeography

While ecosystems defined on the bases of
physiognomic-ecological criteria are important, it
disregards the effect of the paleogeographical
development and geophysical boundaries on the
distribution of species, like mountain ranges,
deserts and large waters, which have caused entire
plant families or genera to develop in isolation. In
the following section we analyse which
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phytochoria, than vegetation classes, as within
each of the areas of those major vegetation types,
many vegetation formations, varying from forests
to steppes are bound to be present. For Ethiopia, it
clearly shows how distinct phytochoria surround
the central plateau, divided by the Rift Valley. For
Ethiopia and Eritrea he recognized 14 classes (see
Figure 16).
Friis (1992) and Friis & Sebsebe Demissew
(2001) suggested the following floristic
subdivision for Ethiopian forests (see Figure 17):
1. Lowland dry peripheral semi-evergreen
guineo-congolian type forest;
2. Transitional rainforest;
3. Broad-leaved afromontane rain forest;
4. Undifferentiated
afromontane
forest,
including various types of upland forest with
Podocarpus, Podocarpus falcatus;
5. Dry single-dominant afromontane forest;
6. Transition between dry single-dominant
afromontane forest and east African evergreen
and semi-evergreen bushland and thicket.

Figure 13: Floristic kingdoms
Phytochoria are defined as areas possessing a
large number of endemic taxons. Floristic
kingdoms (see Figure 13) are characterized by a
high degree of family endemism, floristic regions
by a high degree of generic endemism, and
floristic provinces by a high degree of species
endemism.
White’s (1983) map of the “Vegetation Types of
Africa” (see Figure 15) rather seems to reflect
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Figure 14: WWF terrestrial ecoregions map covering Ethiopia.
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Figure 15: White's Vegetation Types of Africa.
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Figure 16: White's Vegetation Types detailed vegetation map for the Horn of Africa. For the detailed
legend we refer to Friis & Sebsebe Demissew (2001).
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Figure 17: Map sketch showing the approximate outline of areas with the floristic forest types of the
Horn of Africa recognized by Friis (1992)
1) Lowland dry peripheral semi-evergreen Guineo-Congolian type forest; 2) transitional rain forest; 3)
broad-leaved Afromontane rain forest; 4) undifferentiated Afromontane forest, including various types of
upland forest with Podocarpus; 5) dry single-dominant Afromontane forest, with Juniperus procera in the
canopy and Otea europaea cuspidata in the understory; 6) transition between dry single-dominant
Afromontane forest and East African evergreen and semi-evergreen bushland and thicket; 8) transition
between Zanzibar-Inhambane undifferentiated forest, the Zanzibar-Inhambane scrub forest and the
Zanzibar-Inhambane evergreen and semi-evergreen bushland and thicket (southern Somalia). Riverine
forest 7) is not shown.
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Figure 18:
Ecosystems
of
Ethiopia.
Map
Impression without
legend. For details
see Vreugdenhil et al.
2012.
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2.1.2.3

WWF terrestrial ecoregions

Since the mid-nineties the World Wild Fund for
Nature, WWF has come up with the concept of
ecoregions
(Dinerstein
1995
and
http://www.worldwildlife.org), which originally
was more based on consensus building
(Vreugdenhil et al 2003) than on reproducible
scientific criteria. In 2001 another WWF team,
(Olsen et al. 2001), published the “Terrestrial
Ecoregions of the World: A New Map of Life on
Earth”, which is primarily based on existing
biogeographical
systems.
http://www.worldwildlife.org/wildworld/profiles/t
errestrial_at.html

Well intended as it may be, that definition has
some obvious flaws in its definition and therefore
interpretation, and does not coincide with the
biogeographical criteria developed by the WWF
team lead by Olsen. We feel we need to mention
this because the definition formulated on the
WWF website undermines the concept developed
and delineated the ecoregions based on solid
biogeographical criteria by Olsen's WWF team.
For one, the second criterion, “similar
environmental conditions” does not apply to the
ecoregions as they have been developed by the
Olsen team. For instance, environmental or
ecological conditions along a mountain ranges
vary most dramatically vertically over a very short
distances while many ecoregions include
considerable altitudinal variation within their
boundaries. Taking a look at any of the
ecoregions, it is obvious that each ecoregion has a
great variation in ecological conditions, and
therefore the second criterion can't apply. The
third criterion is too vague to be defined and
therefore, it can also not be mapped.
The first criterion has two very distinct and nonrelated criteria:
1. Shared species; and
2. Shared ecological dynamics.
The ecological dynamics within an ecosystem can
vary greatly within the large geographical units of
the ecoregions. In general, forests have a much
lower dynamism than savannahs and grasslands
and even less so than seasonally inundated areas.
All such ecosystems can naturally exist in one
single ecoregion.

For the evaluation of the extent of realms and
biomes, the first two tiers in its hierarchical
classification, this new system and its map was
based on the following criteria:
• Biogeographical realms of Pielou (1979) and
Udvardy (1975);
• Existing global maps of floristic and
zoogeographical provinces (e.g., Rübel 1930,
Gleason and Cronquist 1964, Good 1964);
• Global and regional maps of units based on
the distribution of selected groups of plants
and animals (e.g. Hagmeier 1966);
• The world’s biotic province maps (Dasmann
1973, 1974, Udvardy 1975);
• Global maps of broad vegetation types (e.g.
UNESCO 1969, de Laubenfels 1975,
Schmidthüsen 1976).
On the basis of these works, the world has been
divided into eight biogeographical realms and 14
biomes (for Africa see Figure 22). For regional
subdivisions, published regional classification
systems were used as a baseline for ecoregion
boundaries (Olsen et al. 2001). In the case of
Africa, they were based on White's phytographic
regions, which implies that for the terrestrial
biogeographical regionalization in Africa, the
WWF ecoregions are primarily based on
phytogeographical criteria. However, this is rather
distinct from the definition of an ecoregion
defined on the WWF website:
“a large area of land or water that contains a
geographically distinct assemblage of natural
communities that:
1. share a large majority of their species and
ecological dynamics;
2. share similar environmental conditions; and
3. interact ecologically in ways that are critical
for their long-term persistence.

This leaves only the certain tendency of shared
species, or rather, the partial difference of sets of
species between two separate biogeographical
units. So, ecoregions for Africa as identified by
Olsen's group are biogeographical units, based on
White's vegetation map for Africa for the
terrestrial ecosystems. As the term “ecoregions”
suggests a degree of ecological similarity, which it
obviously does not have, the term itself should be
put in question. In fact, it would be better to use
the a term like biographical regions, which is
unlikely to happen, as the term has become very
popular.
For Ethiopia, the WWF cites the following
terrestrial
ecoregions
on
its
website,
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http://www.worldwildlife.org/wildworld/profiles/t
errestrial_at.html:
1. East Sudanian savannah;
2. Ethiopian montane forests;
3. Ethiopian montane grasslands and woodlands;
4. Ethiopian montane moorlands;
5. Ethiopian xeric grasslands and shrublands;
6. Northern Acacia-Commiphora bushland and
thickets;
7. Sahelian Acacia savannah;
8. Somali Acacia-Commiphora shrublands and
thickets;
9. Victoria Basin forest-savannah mosaic.

those of watersheds also known as drainage basins
or catchments (For Ethiopia see Figure 20). The
primary indicators for aquatic ecoregions are fish
species. Figure 19 shows important indicators for
Africa. Within individual ecoregions there will be
turnover of species, such as when moving up or
down a river system, but taken as a whole an
ecoregion will typically have a distinct
evolutionary history and / or ecological processes.
Here again, it is most likely that the geo-historical
development is the key to the distinction between
biogeographical regions, rather than the
ecological processes. Essential are the divides
between watersheds, that are very divisive for
fully water-bound species (Myers 1949)

Of these ecoregions, number 5 and 9 are not
represented in the current EPAS. With regard to
ecoregion 9, Victoria Basin Forest-savannah
Mosaic, we doubt that there is a solid basis to
distinguish this ecoregion in Ethiopia. Ecoregion
5 coincides with the proposed Afar Depression
National Park recommended in Chapter 6.
2.1.2.4

For Ethiopia, the website lists the following
aquatic ecoregions:
• Montane freshwaters;
• Lake Tana;
• Upper Nile;
• Xeric freshwaters and endorheic (closed)
basins;
• Shebelle – Juba;
• Lake Turkana.

Aquatic ecoregions

In 2008 a WWF – TNC team published a
document on the identification and delineation of
aquatic ecoregions, (Bell et al. 2008): “Freshwater
Ecoregions of the World: A New Map of
Biogeographical
Units
for
Freshwater
Biodiversity Conservation”.

The WWF-TNC aquatic ecoregions, are poorly
represented in the current protected areas system
and several aquatic ecosystems would need to be
added for the EPAS to pass the “aquatic
ecoregions” criterion.

The freshwater ecoregion map encompasses 426
units (http://www.feow.org), whose boundaries
generally - though not always - correspond with
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Figure 19: The composition of the ichthyofauna is principle criterion for biogeographical

regionalization of aquatic ecosystems. a) Number of fish species per aquatic ecoregion b) Number
of endemic fish species per aquatic ecoregion. (Source: http://www.feow.org).

Figure 20: River basins of Ethiopia.
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2.1.2.5

Hotspots of Conservation International

pass the “Conservation International Hotspot”
criterion.

Yet another concept developed by an international
NGO is the hotspot concept, embraced by
Conservation International of the USA. It
describes the concept as follows on its website
http://www.biodiversityhotspots.org:
“Conservation International adopted hotspots as
its institutional blueprint in 1989, and in 1996, the
organization made the decision to undertake a
reassessment of the hotspots concept, including an
examination of whether key areas had been
overlooked. Three years later an extensive global
review was undertaken, which introduced
quantitative thresholds for the designation of
biodiversity hotspots:
To qualify as a hotspot, a region must meet two
strict criteria:
• Contain at least 1,500 species of vascular
plants (> 0.5 percent of the world’s total) as
endemics;
• have lost at least 70 percent of its original
habitat.”
In the 1999 analysis, published in the book
“Hotspots: Earth’s Biologically Richest and Most
Endangered Terrestrial Ecoregions”, (Mittermeier
et al. 2000) and in the scientific journal Nature
(Myers, et al. 2000), where 25 biodiversity
hotspots were identified. Collectively, these areas
hold 44 percent of the world’s endemic plants and
35 percent of the endemic terrestrial vertebrates in
an area that formerly covered only 11.8 percent of
the planet’s land surface. The habitat extent of this
land area had been reduced by 87.8 percent of its
original extent, such that this wealth of
biodiversity was restricted to only 1.4 percent of
Earth’s land surface. A second major reanalysis
has now been undertaken and published in the
book “Hotspots Revisited” (Mittermeier et al.
2004).

Figure 21: The hotspots occurring in Ethiopia are
the a) the Horn of Africa and b) the eastern
Afromontane
hotspots
(source:
website
Conservation International website 2011).

2.1.3

Degree of representativeness of
hotspots, ecoregions and ecosystems

The identified and mapped ecosystems form the
basis of distribution of natural ecosystems in the
country with their related flora and fauna. In
general, these ecosystems have at least their
representative species included; a system of
protected areas that includes each of the principal
ecosystems can count on a high degree of species
representativeness for the country as a whole.
With more than 100 ecosystems (see Vreugdenhil
et
al.
2012
for
details),
ecosystem
representativeness based on this map achieves a
higher degree of species and ecosystems
representativeness than the relatively coarse
WWF ecoregions and IC hotspots.

In total, all of Africa hast just 8 hotspots, of which
2 occur in Ethiopia, “the eastern Afromontane and
the Horn of Africa hotspots” (see Figure 21).
These hotspots serve primarily as some kind of
institutional prioritization setting and for
international monitoring purposes that focus on
the most endemic-species-rich-high-threat areas in
the world. However, as coarse as they are,
hotspots can contribute very little to any gap
analysis on a national level anywhere. The two
Ethiopian hotspot regions, are represented in the
current EWCA protected areas system and no
additions would be needed to the current EPAS to
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Figure 22: WWF terrestrial biomes map of Africa (UNEP 2006 after Olsen et all 2001).
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2.2 SPECIES OF SPECIAL CONCERN
2.2.1 Data recording in Ethiopia
While ecoregions and ecosystems provide the
living conditions for species, compliance of a
protected areas system with such biounits never
guarantees that a specific species actually lives
there. Some species may have gone extinct, while
others may never have lived within the parameters
of the protected areas system. Species of special
concern (SSP) include endemic, threatened and /
or endangered, conspicuous species and
charismatic (or flagship) species and species
important for agricultural genetic diversity
(conservation of genetic resources, like wild
coffee and frankincense). In order to at least
include – to the extend possible – the inclusion of
the species of special concern, we collected as
many reasonably recent data as possible on their
presence in the protected areas (see Annex2).

Moreover, endemic species often serve as
“flagship” species. For instance, the Ethiopian
Wolf not only serves as the flagship species for
the Ethiopian highlands, but for biodiversity for
all of Ethiopia.
Globally extinct Ethiopian species and subspecies
probably include:
Tora Hartebeest, Alcelaphus buselaphus tora; and
Nubian Wild Ass, Equus africanus africanus.
The following species have probably disappeared
from Ethiopia:
Black Rhinoceros, Diceros bicornis;
Mongalla Gazelle, Eudorcas albonotata.
Often, conservationists like to bring back what
has been lost. Re-introduction programmes
however, are costly and given the limited
available resources, the currently surviving
species should be attended to first.

Of particular interest are the restricted range
species and endemic species. The phenomenon of
“endemic species” originates from rather
nationalistic sentiments among biologists, who
took “ownership” of species that only lived in
their country. As a scientific biological criterion it
is rather flawed, as the status depends on the sizes
of countries that can vary from more than 11,000
km2 for the Gambia to 1,127,127 km2 for
Ethiopia. In the former country, an endemic
species must have a much smaller territory than in
the latter. Therefore, Birdlife international adopted
the concept of “restricted range species”
(Stattersfield et al. 1998).

With its enormous problems to conserve the
species that are still present in the country, it
does not seem a priority for Ethiopia at this
moment in time to try and re-introduce species
lost from its territory, but rather focus on those
species that are still naturally present. Once the
conservation of the EPAS has become effective,
and all species with national conservation
concern are being properly attended, the time
will have arrived to negotiate with zoos and
neighbouring countries to initiate reintroduction programmes for lost species.

Restricted ranges species occur in areas smaller
than about 5,000,000 ha (about the size of Costa
Rica), but those areas may be shared by more than
one country. If the latter is the case, a species is
not endemic to the country, but from a biological
point of view, they are equally significant as
endemic species.

During the gap analysis, it turned out to be
difficult to acquire original records of most
zoological taxa and it is recommended that
organized databases be set up with on-line
access to the general public. As data become
available, species distributions should be
plotted out in simple GIS maps. It is often
thought that the maintenance of such
databases can be financed by charging access
to the users, but experience has taught that this
does not work and it is recommended to give
the public general access, so that any scientist
would have the benefit of access to those data.
That would serve biodiversity conservation in
many ways.

Nevertheless, a country endemic species has a
specific significance for its conservation. If a
species is a national endemic, it means that for its
survival, it totally depends on the conservation
effort of the country it is native to. If that country
fails to protect it effectively, it will go extinct.
This makes it essential for a protected areas
system that as much as possible, each endemic
species be included, or if that is not possible, that
special measures be taken which would allow it to
survive.

EWCA should probably not be the institution
for such databases, one should rather think
about the universities that specialize on a
certain taxon, or concentrate all the databases
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in the Institute of Biodiversity Conservation.
Nevertheless, EWCA should establish a species
database for its protected areas, which would
feed into the national database(s), once
established. Being a public organization, all
EWCA data should be available to the public.

The National Herbarium of Ethiopia (ETH) within
the Addis Ababa University has successfully lead
the “Ethiopian Flora Project” for more than 3
decades. Forty-three institutions and 92 scientists
from 18 countries participated in the Project. The
Ethiopian Flora Project was probably the largest
departmental project of the Addis Ababa
University, carried out jointly by its Department
of Biology (now Faculty of Life Sciences) and the
Department of Systematic Botany (now Biology)
of Uppsala University in Sweden between 1980
and 2010. The vascular flora of the country of
more that 6000 species – about 10% of which is
endemic - has now been documented in eight
volumes, but new species continue to be
discovered (Sebsebe, pers. com. 2012). These
species are so well distributed over the country
that it would be difficult to take any specific areas
in consideration for their individual protection.
Among this floristic wealth one finds species of
extraordinary shapes and colours (e.g. Figure 23).
A large number of scholarly and scientific articles
as well as a number of books have been published
using the information contained in the Flora
volumes and the collections in the ETH. The online database of the Ethiopian Flora Network
(http://etflora.net/databases/red-list-plants/) lists
136 red list endemic trees & shrubs for Ethiopia
and Eritrea, based on Vivero et al. (2005).

Different sources and specialists have been
consulted on the distribution of species of special
concern.
2.2.2 Flora
The plant diversity as number of species per
10,000 km2 are the highest (Mutke and Barthlott
2005) in Northern Africa for the same latitude
(see Figure 24). A large number species is adapted
to grazing and browsing: 736 species of grasses,
358 species of legumes and 179 species of browse
trees are known (Ethiopian Flora Netwerk
http://etflora.net/). In terrestrial ecosystems, plants
form the basis of all communities, in terms of
both structure and function. The abiotic
environment sets the particular form of structure,
with cold and dry climates often having slow and
intermittent growth. The structure moves from
single layer lichens in the Antarctic through Arctic
tundra and on mountain tops in the Simien and
Bale Mountains, to complex tropical forests at the
lower level of the Bale Mountain. Thus, plants
determine the niche possibilities for animals.
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Figure 23: Some extraordinary plants native to Ethiopia have a potential for the ornamental flower market.

Figure 24: Plant species richness per 10,000 km2 (after: Mutke and Barthlott 2005).
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2.2.3
2.2.3.1

Fauna

First of all, most protected areas experience at
least some degree of livestock grazing; in some of
them, there is severe overgrazing, like Abijatta
Shala Lakes and Awash National Parks. While in
part livestock grazing has replaced wildlife
grazing, several scientists in our team have
noticed changes in the physiognomy of
Savannahs. In many areas open savannah
grasslands (see Figure 25) appear to suffer from
bush-encroachment,
simultaneously
with
grassland degradation, like at the open plains of
Mago National Park, Nechsar National Park and
Awash National Park.
While bush-encroachment obviously is not due to
the absence of wildlife, it is probably caused by a
variety of interacting factors, that include
inappropriate burning as well as the severe
shortage of a suite of multi-level grazers that
include Elephants, Giraffes (Figure 26), and
smaller gazelles that graze saplings and young
bushes, thus preventing them from development.
In general, the issue of bush-encroachment needs
specific attention, so that EWCA can start proper
savannah management programmes – particularly
prescribed burning – thus preparing its protected
areas for recovery of their wildlife stocks and
safari tourism. It is recommended that EWCA
recruits the advice from a neighbouring
country with a long history of savannah
management, including prescribed burning.

Mammals

The wealth of wildlife and its use in Ethiopia is
well documented by early chroniclers and
travellers. Cosmos, an Egyptian monk, saw tame
giraffes and elephants in Axum in 525 AD
(Pankhurst, 1961). The Byzantine traveller
Nonnosus reported seeing 5000 elephants at Yeha
around 531 AD (Pankhurst, 1998). Around 570
AD, the Axumite king Kaleb rescued groups of
Christians using chariots pulled by elephants and
this time is known as the Year of the Elephant
(Levine, 1974). Around 246 BC, the live elephant
trade was at its peak with Pharaoh of Egypt
Ptolemy II (285-257 BC) obtaining supplies of
elephants to use in the war against Syria
(Pankhurst, 1998). Ethiopia has been trading in
civet musk, ivory, leopard and lion skin and
frankincense since the legendary Queen of Sheba,
and Ethiopian Kings used to give live wildlife as
presents to Egyptian sultanates to obtain
Patriarchs for the Orthodox Church (Pankhurst,
1998).

Figure 25: The open plains like these at Nechsar
National Park - with fighting bulls of Swayne's
Hartebeest, Alcelaphus buselaphus swaynei - are
prone to bush encroachment.
Grazing mammals have large-scale structuring
effects (e.g. Figure 27)on the vegetation
formations and can be considered 'ecological
landscapers' as they modify the vegetation
structure, alter pathways of nutrients, and thereby
change species composition. As Ethiopia's
megafauna has decreased, it is necessary to at
least briefly reflect on possible ecological
impacts.

Figure 26: Giraffes are the tallest grazers in a
suite of species that together keep the savannahs
in prime condition.
Historical data have been checked, as well as the
expert opinions of different experts and local
representatives in the protected areas.
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Predator species in turn affect the populations of
herbivores, and their low numbers too may impact
the compositions of species and physiognomy of
the vegetation formations. In the complex
numerical relationships between a variety of both
predator and prey species, it is difficult to say to
which extend each species becomes a limiting
factor to another. Under the current conditions in
Ethiopia, in which almost all species survive at
sub-maximum levels, the impact of predators on

the populations of wild herbivores is probably
relatively restricted. The significance of this is,
that If wildlife in the protected areas would
becomes fully protected and grazing would be
phased out, at first, the numbers of herbivores are
expected to increase relatively rapidly, and as prey
becomes more abundant; the increase of numbers
of predators would then follow at some distance.

Figure 27: Grazers, large and small shape the physiognomy of the vegetation. a) Burchell's Zebra, Equus quagga,
is an important wild grazer in Nechsar National Park. b) Through sheer abundance, rabbits and hares, endemic
Starck's Hare, Lepus starcki, can have a tremendous impact on the vegetation. Thickets can be turned into very
shortly trimmed grasslands (Tariku Mekonnen 2011) c) Gelada, Theropithecus gelada, is a mid-sized mammalian
forager in the highlands.
While Ethiopia with about 320 species 9 of
mammals is one of Africa's most diverse countries
for mammals, most populations of the medium
and large sized mammals are severely depleted
and difficult to see, as they suffer from habitat
loss and hunting pressure almost everywhere in
the country, including in most protected areas.

Furthermore, at least nine new species of small
mammals have been described from the Ethiopian
Highlands over the past half century, and at least
as many, formerly assumed to be synonyms of
better-known species, have been shown to be
species in their own right. The final total of both
recorded species and endemic mammals may turn
out to be still higher. Yet, the recognition of the
endemic fauna and flora of Ethiopia requires
adequate knowledge of areas of similar ecology
and history (e.g., the Ruwenzori Mountains in the
Albertine Rift) to be certain that presumptive
Ethiopian endemics are absent elsewhere (Yalden
et al., 1996).

At least 36 species are endemic, about a quarter of
which are large mammals 10 (Melaku Tefera 2011).
Endemism even occurs at the level of genera:
There are six endemic genera of mammals, and
four are monotypic (three rodent genera,
Megadendromus, Muriculus, Nilopegamys, and
one primate genus, Theropithecus). The other
endemic
genera
are
Desmomys
and
Stenocephalemys, represented by two and three or
four species respectively. Table 2 lists the
mammalian species of special concern.

Ungulates
To the public at large, Zebras, Giraffes, African
Elephants,
Hippos,
Buffaloes,
Gazelles,
Antelopes, Rhinoceroses and Warthogs are
essential species expected to be seen in great
numbers and at close range during a safari tour.
Even though most species are still present, such
conditions no longer prevail in most of Ethiopia,
and only few protected areas have wildlife
populations that may somewhat live up to the high
expectations of safari tourists. The best areas for

9

Unpublished data in press by Yalden & Afework Bekele.
10
In this number, Melaku includes a subspecies of the
African Elephant, but DNA analysis has proven it to be
the regular species (Yirmed Demeke, pers. com. 2011).
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safari tourism are: Omo National Park, Gambella
National Park and Nechsar National Park, only
the latter of these currently being relatively
readily accessible all year around. Nevertheless,
Ethiopia has a vary interesting number of species
of special concern that has sparked international
recognition in the nature oriented tourism market.

for many decades; for any practical purposes, it is
feared that the species has disappeared from the
country.

Loxodonta africana
The African Elephant, Loxodonta africana, in
Ethiopia was once believed to be a different
subspecies, but recent DNA examination has
rejected such claim (Yirmed Demeke, pers. com.
2011).

Figure 28: White-eared Kob, Kobus kob, at
Gambella National Park represent the second
greatest mammal migration in Africa.
Seasonally, the migration of the White-eared Kob,
Kobus kob (Figure 28), is a dramatic spectacle to
see as it forms the second largest mammal
migration in Africa. Travelling across the open
woodland bush in South Sudan at the end of the
dry season, they visit the plains of the Baro and
Gilo Rivers, where Gambella National Park is
located, in search of open water and wetlands.
More than a million of them are estimated to
come to those wetlands on the border of South
Sudan and Ethiopia each year, along with much
smaller herds of Buffaloes and a scattering of
Elephants and Giraffes. Measures are urgently
needed in Gambella National Park to facilitate
tourists to view this yearly spectacle.

Figure 29: Elephant bull in Babile Elephant
Sanctuary.
Small herds of Elephants still survive in different
parts of the country and the herds in Kafta Shiraro
and the Babile Elephant Sanctuary11 (Figure 29)
have monitored with teletracking devises. With
more than 300 individuals, the Babile herd is the
largest in the country. Some herds migrate back
and forth into neighbouring countries and
joined management agreements are needed for
the herds to survive.
For the Babile herds, it might be considered to
recruit local herdsmen to follow the largest
herds for around the clock protection. Besides
effective protection, this would involve strong
community involvement and an improve visitor
visibility, as the elephant herdsmen could be
contacted when visitors have arrived so that the
herdsmen could direct them to the herd, while at
the same time keeping the tourists at a safe
distance. Satellite tracking may also be used to
help visitors see the elephants.

While the species is seasonally present, its
migratory behaviour heavily depends on the
conservation treatment it receives in neighbouring
South Sudan. Particularly the treatment of the
animals outside of the protected areas will be
crucial for its survival. A joint management
approach is needed between Ethiopia and
South Sudan.
Diceros bicornis
In spite of rumours of views of some surviving
individuals of Black Rhinoceros Diceros bicornis,
the species has eluded observation by scientists

Equus spp.
11

These were out of service in March 2012.
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Of the three surviving Zebra species, two occur in
Ethiopia, the Plains Zebra, Equus quagga, and the
Grévy's Zebra, Equus grevyi (Figure 30).
Formerly common in Ethiopia, Somalia and
Kenya, Grevy’s Zebra currently depends for its
survival on Kenya and Ethiopia, with the
populations in Ethiopia being greatly diminished.

Berlin. While the captive breeding population
would prevent the animal from total extinction, it
is obvious that in the wild, the species is
extremely close to extinction.

Figure 30: Grévy's Zebra at Sarite, south of
Yabello National Park.

Figure 31: Somali Wild Ass, Equus africanus
somaliensis, is the only surviving race of Equus
africanus (Photo Al Wabra Wildlife Preservation).

Populations are known from Sarite, a location 80
km southwest of Yabello and Alledeghi, around
Lake Chow Bahir.
(http://www.grevyszebratrust.org).
Herding
populations of Grévy's Zebra living outside
protected areas into relatively nearby protected
areas might be an option to consider.

Close collaboration with the Afar people is
essential for its survival; around the clock
protection by a team of local herdsmen
following the largest herds of the Wild Ass
should be considered, as well as the capture of
an enclosed breeding population.

Equus africanus somaliensis
The Somali Wild Ass, Equus africanus
somaliensis (Figure 31), is the only surviving race
of Equus africanus and only about 100 individuals
remain in the wild (pers. com. 12 Fannuel Kebede
2011), migrating north-south along the Awash
valley and Afar Depression into Eritrea.

Ammodorcas clarkei
The Dibatag or Clarke's Gazelle, Ammodorcas
clarkei (Figure 32), is classified as vulnerable
(Heckel et al. 2008, IUCN Red Data on line). In
Ethiopia, Dibatags formerly occurred widely in
the vast plains of the Ogaden region in the eastern
lowlands (Yalden et al. 1984) as well as in
adjacent parts of northern and central Somalia.

According to Afar elder, Blea Asoba (pers. com.
2011), the Somali Wild Ass pass through the Afar
depression at irregular intervals in herds of up to
25 individuals. Being made aware of the potential
value of the species for ecotourism, during a
meeting with the team in August 2011, the Afar
elders pledged to protect the species from then on.
There are about 200 individual animals (2011)
around the globe living in 34 zoos, as well as
three animals in Hai-Bar, Israel (as of 2009). The
International studbook is managed by Tierpark
12

Fannuel Kebede carries out his PhD study on the Somali Wild Ass.
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Figure 32: Dibatag
Ammodorcas clarkei.

or

Clarke's

Gazelle,

Figure 33: Beira, Dorcatragus megalotis. (Photo
Al Wabra Wildlife Preservation).

An extensive ground survey in the mid-90s
revealed that the Dibatag had become rare or
absent in the northern Ogaden but still occurred
locally within a reasonably large area in the
southern Ogaden, where it appears to be quite
common in some localities (Wilhelmi 1997).

Beira (Antelope), Dorcatragus megalotis
Classified as “vulnerable, the Beira (Antelope),
Dorcatragus megalotis (Figure 33), is another
desert antelope, restricted to Ethiopia, Djibouti
and Somalia (Red Data List). Very few data are
available on its current numbers or even its
distribution. Wary and small in size it easily
escapes observation as well as hunting pressure. A
1999 density based estimate put the animal at
7000 individuals. We have not found records of
the species being present in any of the
protected areas and it is recommended that a
targeted study assesses its current distribution
and recommends specific conservation needs.

In contrast to the northern Ogaden, which has a
relatively high density of settlements and
concentrations of armed pastoralists and their
herds, the southern Ogaden has lower human
densities and extensive areas where the natural
flora and fauna appear to be largely intact. Later,
Wilhelmi (no year) wrote a report in which he
proposes the creation of a protected area, which
has been largely copied in this report for the
creation of a Ogaden Desert National Park. As no
recent sightings are known from any of the
current protected areas and as a very large
range would be required to durably protect
this species of restricted distribution range,
aforementioned Ogaden Desert National Park
would appear the only option for its durable
survival.

There is a successful captive-breeding
population at Al Wabra, Qatar, but it seems
desirable to include the species in a worldwide
captive breeding programme in zoological
gardens as well.
Alcelaphus buselaphus ssp
The common Hartebeest, Alcelaphus buselaphus,
has a number of races of which several are already
extinct while Swayne's Hartebeest, A. b. swaynei,
(Figure 33) is severely endangered. The Pale
Tawny Hartebeest, A. b. tora, is probably extinct.
It inhabited the border regions between Ethiopia
and North Sudan, and has not been seen since the
1980ies. (IUCN SSC Antelope Specialist Group
2008).
Swayne's Hartebeest is the
tora to whom it is closely
being smaller than the
distinguished from it by its
colour. It lives in open

eastern race of A. b.
related, both species
others, but it is
patches of dark body
country, light bush,
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sometimes in tall savannah woodland. These are
social animals and are normally seen in herds of 4
– 30.

Figure 35: Walia Ibex, Capra walie, buck at
SMNP.
Figure 34: Swayne's Hartebeest, Alcelaphus
buselaphus swaynei, cow with calf.

Being down to 200 - 250 individuals in 19941996, the population has recovered to 745
individuals during the 2009 count (Kefyalew
Alemayeh et al. 2011). With the species only
surviving in one area and no specimens in
captivity anywhere in the world, this mammal
is extremely vulnerable to diseases. Certain
livestock diseases may decimate the population
in a matter of days. Such risk should be
avoided urgently. The most practical and
relatively easy measures would be to introduce
the animal in a number of separate protected
areas with similar ecological conditions such as
Guassa Community Conservation Area,
Borana Sayent National Park and the newly
created Abune Yosef Community Conservation
Area

Swayne's Hartebeest was previously found in both
Somalia and Ethiopia, but now it is restricted to
Ethiopia only. The small surviving population is
restricted to the grass and thorn scrub plains of the
Rift Valley lakes region. The best known herd is
about 100 head which inhabits an area of 400 sq.
km in and near the Nechsar National Park.
However, the largest known population is on the
heavily settled plain of Senkele in the
Shashemene area, where a populations survives of
about 500 individuals; however, their habitat is
subject to considerable pressure.
IUCN Red Data online database records: The total
population is estimated at 600 individuals (with
the majority of the population confined to the
Senkelle Wildlife Sanctuary. Seeing the animal is
almost
guaranteed
in
Senkelle.
Once
conservation is secured in the Rift Valley, reintroduction in other protected areas would
would be desirable to spread the extinction
risk.

Initiating a captive-breeding group in zoos with
strong interest in working with Ethiopia would
further contribute to its conservation security.
Tragelaphus buxtoni
The Mountain Nyala, Tragelaphus buxtoni (Figure
36), is endemic to the eastern highlands of
Ethiopia, south-east of the Rift Valley, between
6°N and 10°N (Sillero-Zubiri 2008, Wikipedia).
Formerly it occurred from Gara Muleta in the east
to Shashemene and north Sidamo in the south, but
has been eliminated from a large part of its former
range. Currently (Sillero-Zubiri 2008), the main
area of distribution is the Bale Mountains
National Park and the eastern escarpments of the
Bale massif. Smaller relict populations occur in
the Chercher Mountains (Asba Tafari, Arba
Guggu, Din Din), Arsi Mountains (Chilalo,

Capra walie
Ethiopia is home to the world’s only population of
Walia Ibex, Capra walie (Figure 35), which is
found only in and around the Simien Mountains
National Park (Yalden et al. 1984; Hürni 1986) in
the North Gondar Administrative Zone of the
Amhara National Regional State of north-western
Ethiopia. As such it is classified as “endangered”
according to the IUCN Red list criteria
(Geberemedhin & Grubb 2008).
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Galama, Mt Kaka, Munessa), and west Bale
(Somkaro-Korduro ridge). The population was
estimated at 7,000 to 8,000 (and perhaps up to
12,500) in the 1960s (Brown 1969), and at 2,000
to 4,000 individuals in the 1980s. IUCN estimated
that 1,500 – 2,000 individuals survived in 2008,
but Evangelista et al. (2007) estimated that the
number may be as high as 4,000 individuals.

Figure 36: Mountain Nyala, Tragelaphus buxtoni,
at Bale Mountains National Park.
While the population survives in different
locations, no expansion of the current range
seems immediately called for, but it would be
wise to establish a captive breeding population
in zoos around the world with potentially
strong conservation ties to Ethiopia.
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Canines
Canis simensis
The Ethiopian Wolf, Canis simensis (Figure 37),
is perhaps the most researched of all the
endangered species within Ethiopia. Population
estimates of the Ethiopian Wolf across the species’
range suggest that between 360 and 440 adult (>1
year old) wolves remain, of which less than 250
are mature individuals.

Patrolling in the protected areas of its
occurrence.
There is no breeding stock in captivity, and
with the population being as small as they are,
it appears to be wise to gradually build up a
worldwide breeding population in zoos.
•

Canis lupus
Based on DNA findings, Rueness et al. 2011
suggest that supposed “Golden Jackal” on high
ground are actually a small subspecies of the Grey
Wolf. With the distribution of the potentially new
species uncertain, it is unknown what the
conservation status would be. Further
investigation is required to assess both its
taxonomic and conservation requirements, as
well as its distribution and its ecological and /
or cross-breeding relations with the other
Canis spp.
The mystique of the potential existence of an
African Wolf in Ethiopia in fact is an interesting
feature for international ecotourism and can be
used cautiously as it may wet the appetite of
educated foreign travellers.

Figure 37: Ethiopian Wolf, Canis simensis,
(Photo Frankfurt Zoological Society).

Lycaon pictus
The African Wild Dog, Lycaon pictus (Figure 38),
has been classified as “Endangered” by the IUCN
for its widespread persecution (McNutt et al.
2008). Once had a widespread distribution in
Ethiopia; however, it now appears to be restricted
to Omo, Gambella, Bale and Borana, while rare
sightings are known from some other protected
areas. At this moment no specific measures are
required other than monitoring its status in the
areas of its occurrence. Possibly relocation of
populations outside of the EPAS may be
required if no viable populations occur in any
of the PAs.

The species currently is confined to seven isolated
mountain ranges of the Ethiopian highlands, at
altitudes of 3,000–4,500 m. In the northern
highlands wolves are restricted to land above
3,500–3,800 masl by increasing agricultural
pressure (Yalden et al. 1980, Marino 2003a). Wolf
populations occur north of the Rift Valley in the
Simien Mountains, Mount Guna, North Wollo and
South Wollo highlands, and Menz. Recently
extinct in Gosh Meda (North Showa), and absent
from Mt Choke, Gojjam, for a few decades.
South-east of the Rift Valley there are populations
in the Arsi Mountains (Mt Kaka, Mt Chilalo and
Galama range) and in the Bale Mountains,
including the Somkaru-Korduro range.
From a tourism point of view the Ethiopian Wolf
is well-visible in most areas where it occurs and is
a prized attraction for both Simien Mountains and
Bale Mountains National Parks, as well as for the
community parks where it occurs.
Conservation measures include (not exhaustive):
• vaccination of dogs and wolfs against rabies,
• community and school education
• surveys and monitoring
• development of a National Action Plan
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Figure 38: African Wild Dog, Lycaon pictus.
(Photo by Arno & Louise Meintjes available for
non-commercial use)

Figure 39: Legendary “hyena man” in Harrar
feeding wild Spotted Hyenas, Crocuta crocuta, at
dark for the enjoyment of tourists.

Other canines
The Golden Jackal, Canis aureus, Black-backed
Jackal, Canis mesomelas and Side-striped Jackal,
Canis adustus, are also widespread, and like many
mid-size predators, they are likely to become
well-visible in protected areas once fully
protected.

Cats
The three large African cats are still present in
Ethiopia, albeit at severely reduced levels.
Black Mane Lion, Panthera leo abyssinica
The Black Mane Lion or Abyssinian Lion,
Panthera leo abyssinica (Figure 40), a subspecies
of the Lion, are revered in Ethiopia, where they
symbolize both the nation and the former
emperor; they are on the national currency and
often depicted in statues. Abyssinian lions are
smaller than their East African cousins and the
males have distinguishable dark manes. Experts
say only 1,000 Abyssinian lions (Wikipedia)
remain in Ethiopia. No data are available on the
common species. Proper protection of all wildlife
in existing and proposed national parks would
probably be enough to preserve viable populations
of Lions. For the moment being, Black-mane
Lions should be monitored in the existing and
proposed national parks and reserves to assess
their presence. Based on the outcome, it should
be assessed if the protection of EPAS is
sufficient, or that additional measures be
needed, such as to capture of Black-mane Lions
outside the protected areas and re-locate them
to EPAS areas. A special protection programme
for the Black-mane Lion might be called for,
and the need for as a captive breeding
programme in international zoos should be
looked into.

Hyaenids
While still occurring widely in Ethiopia, Striped
and Spotted Hyenas (Figure 39), Hyaena hyaena
and Crocuta crocuta, are common highlights for
tourists. While the Striped Hyena is essentially a
rural, solitary, lowland species, the Spotted Hyena
is common on the plateau, and even in urban
areas, including Addis Ababa. The spectacle of
wild Spotted Hyenas being hand-fed outside the
city walls of Harrar is a notable tourist attraction.
The much smaller Aardwolf, Proteles cristata, is
fairly common - though rarely seen - in the
eastern lowlands, including Awash N.P.
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Figure 40: Black-mane Lions or Abyssinian
Lions, Panthera leo abyssinica, are the symbol of
the Federal Democratic Republic of Ethiopia
(Photo Wikipedia commons).

Figure 41: Cheetah, Acinonyx jubatus, are
probably still around in a number of national
parks (Photo by Jean Christophe Prunet available
for non-commercial use).

Acinonyx jubatus
According to the IUCN red data online database,
the number of known resident Cheetahs, Acinonyx
jubatus (Figure 41), in eastern Africa (Ethiopia,
South Sudan, Uganda, Kenya and Tanzania) is
estimated at 2,500 adults and independent
adolescents. Most population estimates were
derived from applying a density estimate of one
adult per 100 km² to mapped resident range areas
during a conservation strategy workshop,
although a few are based on research.

Panthera pardus
Reportedly, Leopards, Panthera pardus ((Figure
42), are still widespread throughout Ethiopia, but
no data have been found to corroborate such
statements. The species is highly adaptable, and
can be found from rainforests to deserts. With up
to 4 cubs per litter, it has a high potential for
survival under conditions of high mortality, such
as high hunting pressure. The leopard consumes
virtually any animal that it can hunt down and
catch and its prey includes small animals, by
means of which it can survive in areas where big
game has become extremely scarce. It is expected
to recover relatively rapidly in areas where full
protection becomes effective. For the time being,
Leopards should be monitored in the existing
and proposed national parks and reserves to
assess their presence. Based on the outcome, it
should be assessed if the protection of the
EPAS is sufficient, or that additional measures
be needed, such as the capture of Leopards
outside the protected areas and re-locate them
to the EPAS areas.

The species occurs in the Afar Depression, and
other sources relate it to occur in the Ogaden
desert, but no recent records from scientists could
be verified. If small gazelles, dik-diks and hares
can be protected in areas such as Awash N.P. and
the lower Awash valley, Cheetah numbers should
recover. For the moment being, Cheetahs
should be monitored in the existing and
proposed national parks and reserves to assess
their presence. Based on the outcome, it should
be assessed if the protection of EPAS is
sufficient, or that additional measures be
needed, such as the capture of Cheetahs outside
the protected areas and re-locate them to EPAS
areas.
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(Photo by Martin Heigan available for noncommercial use).
Primates
The Bale Monkey or Bale Mountains Grivet,
Chlorocebus djamdjamensis, is a little-known
primate endemic to bamboo groves in the southeastern highlands at elevations between 1,500 –
3,000 masl (Butynski 2008). Listed as Vulnerable
as the range of this species is less than 20,000 km²
with severe fragmentation and there is continuing
decline due to ongoing habitat loss and
degradation. There is a viable population in Bale
Mountains National Park (1500-2000 in one
population and 4 or 5 others not yet studied) and
this should be sufficient for long-term survival so
long as its specialist habitat is adequately
protected. There is a captive breeding population
in the Czech national zoological garden.

Figure 42: Leopard, Panthera pardus, are still
widespread throughout Ethiopia. (Photo by Craig
Cullum available for non-commercial use).
Mid-sized and small cats
The mid-sized and small cats are probably
widespread throughout the countryside, as the
team was indicated during the fieldwork and as
long as wildlife in the EPAS is properly protected,
no special measures seem to be called for. On the
way from Harrar to Addis Ababa, we found a
fresh road-kill of Caracal, Caracal caracal, and
by-standers informed us that in recent weeks
several individuals were killed. A live juvenile
individual was confiscated by scouts in Babile
Elephant Sanctuary. Possibly the Serval,
Leptailurus serval (Figure 43), would be among
the more vulnerable species. Listed as species of
least concern in the Red Data List, the Serval is
relatively abundant and widespread South of the
Sahel. However, degradation of wetlands is of
concern, as is the level of skin trade in west
Africa.

Figure 44: The Gelada, Theropithecus gelada, is
a primate restricted to high lands of Ethiopia
The Gelada, Theropithecus gelada (Figure 44), is
an endemic primate restricted to high grassland
escarpments in the deep gorges of the central
Ethiopian plateau, between 1,800 and 4,400 masl.
The Blue Nile gorge and the upper Shebelle River
valley (east of the Bale massif) mark the western
and southeastern boundaries of the range,
respectively. Two subspecies have been described:

Figure 43: The conservation status of Serval
Cats, Leptailurus serval, in Ethiopia is unknown
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T. g. gelada and T. g. obscurus (Groves 2005).
Recent genetic work has shown that the eastern
subspecies has been wrongly assumed to be T. g.
obscurus. This name should apply to the animals
found in the central and southern parts of the
range of the western form (south of Lake Tana
and east of the Takkazzé River). The northwestern
part of the range (north of Lake Tana and west of
the Takkazzé River) of the western form is the
nominate subspecies T. g. gelada. The eastern
form thus represents an undescribed
subspecies with an isolated range and a very
small population (Belay & Mori 2006) for
which further investigation is required to asses
its conservation needs. Gelada overall has a large
range and is still abundant despite increasing
threats to the species and is hence listed as Least
Concern. There is no reason to believe it has
undergone a significant range-wide decline that
would warrant listing in a threatened category
IUCN http://www.iucnredlist.org/. and no special
management programme seems to be called for,
other than the protection of all wildlife in the
EPAS areas.

Common Name
Species
Chlorocebus
Bale Mountains Vervet
djamdjamensis
Crocidura baileyi
Bailey's Shrew
Crocidura bottegoides Bale Shrew
Crocidura glassi
Glass's Shrew
Crocidura harenna
Harenna Shrew
Crocidura lucina
Lucina's Shrew
Crocidura macmillani Macmillan's Shrew
Crocidura phaeura
Guramba Shrew
Crocidura thalia
Thalia's Shrew
Dendromus lovati
Lovat's Climbing Mouse
Desmomys harringtoni Harrington's Desmomys
Desmomys yaldeni
Yalden's Desmomys
Diceros bicornis
Black Rhinoceros
Dorcatragus megalotis Beira (Antelope)
Equus
africanusAfrican Wild Ass

Status
EN
EN
EN
EN
EN
EN
EN
EN
EN
EN
EN
EN

NT
T
VU
CR
VU
VU
VU

Equus grevyi
Grevy's Zebra
R
Gazella dorcas
Dorcas Gazelle
Gazella rufifrons
Red-fronted Gazelle
Gazella soemmerringii Soemmerring's Gazelle
Gazella spekei
Speke's Gazelle
Grammomys minnae Ethiopian Thicket Rat
EN
Small Ethiopian mammals of special concern
Hippopotamus
Hippopotamus
Most small Ethiopian mammals of special
amphibius
concern occur in the highlands and are protected
Hipposideros
in particularly the Simien Mountains National
marungensis
Park and in Bale Mountains National Park (e.g.
Hipposideros megalotis Ethiopian
Large-eared
Figure 46). Their distributions are poorly known
Roundleaf Bat
and further studies are needed on their
Kerivoula eriophora
Ethiopian Woolly Bat
EN
distributions. No special protection measures can
Lepus starcki
Ethiopian Highland Hare
EN
be recommended based on the existing available
Lissonycteris petraea Petra Fruit Bat
data. However, they are the main food source for
Lophuromys
Short-tailed Brush-furred RatEN
predators, especially Canis simensis, and it is
brevicaudus
critical that they remain abundant. Severe grazing
Lophuromys brunneus Thomas's Ethiopian Brush-EN
(by domestic livestock) of their grassland/steppe
furred Rat
habitat is especially harmful (e.g. Figure 45).
Lophuromys
EN
chercherensis
Table 2: Mammalian species of special concern
Lophuromys chrysopus Ethiopian Forest Brush-EN
Common Name
Species
Status
furred Rat
Acinonyx jubatus
Cheetah
VU Lophuromys
Ethiopian
Buff-spottedEN
Brush-furred Rat
Alcelaphus buselaphusSwayne's Hartebeest
EN CR flavopunctatus
Lophuromys melanonyx Black-clawed Brush-furredEN
swaynei
Rat
Alcelaphus buselaphusPale Tawny Hartebeest
R CR
Lophuromys
EN
tora
Ammodorcas clarke
Dibatag or Clarke's Gazelle R VU menageshae
Lophuromys
EN
Arvicanthis abyssinicus Ethiopian Arvicanthis
EN
pseudosikapusi
Arvicanthis blicki
Blick's Grass Rat
EN NT
Loxodonta africana
African elephant
Asellia patrizii
Patrizi's Trident Leaf-nosed
VU
Lycaon
pictus
African Wild Dog
Bat
EN
Canis lupus lupaster “African Wolf” *
T? Mastomys awashensis Awash Mastomys
Megadendromus
Nikolaus's African ClimbingEN
Canis simensis
Ethiopian Wolf
EN T
Mouse
Capra walie
Walia Ibex
EN CR nikolausi
Miniopterus natalensis Natal Long-fingered Bat

T
VU
VU
VU
VU
VU
VU

VU
T
CR
VU
CR

somaliensis

NT
NT

VU
NT

NT

VU

VU
T
VU

NT
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Common Name
Species
Status
Mormopterus
Natal Free-Tailed Bat
VU
acetabulosus
Muriculus imberbis
Striped-back Mouse
EN T
Mylomys rex
Ethiopian Mylomys
EN
Myotis morrisi
Morris's Bat
VU
Myotis scotti
Scott's Mouse-eared Bat
EN VU
Nilopegamys plumbeus Ethiopian Water Mouse
EN CR
Otomops martiensseni Large-eared Free-tailed Bat
NT
Otomys typus
Ethiopian Vlei Rat
EN
Otomys fortiori
(all
O. helleri
6)
O. cheesmani
O. yaldeni,
O. simiensis
Panthera leo
Lion
VU
Pipistrellus aero
Mt. Gargues Pipistrelle
VU
Plecotus balensis
Ethiopian Long-eared Bat EN VU
Rhinolophus blasii
Blasius's Horseshoe Bat
NT
Rhinopoma macinnesi Macinnes's Mouse-tailed Bat
VU
Stenocephalemys
White-footed
EN
albipes
Stenocephalemys
Stenocephalemys
White-tailed
EN NT
albocaudata
Stenocephalemys
Stenocephalemys
Gray-tailed Narrow-headedEN NT
griseicauda
Rat
Stenocephalemys ruppi Rupp's Stenocephalemys
EN
Tachyoryctes
Big-headed Mole Rat
EN VU
macrocephalus
Tadarida ventralis
African Giant Free-tailed Bat
NT
Theropithecus gelada Gelada
EN
Tragelaphus buxtoni
Mountain Nyala
EN T
* Rueness et al. 2011 suggest reassessing Canis lupaster as a
new subspecies in the Grey Wolf complex based on DNA
findings, rather than a Golden Jackal.
EN = Endemic, R = Restricted Range, VU = Vulnerable, NT =
Near threatened, T = Threatened, CR = Critically endangered.
Data generated from the IUCN Redlist website,
http://www.iucnredlist.org, The Animal Diversity website of
the University of Michigan,
http://animaldiversity.ummz.umich.edu,
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Figure 45: Changes in the structures of ecosystem formations:.a) thick impenetrable thickets develop in response to
inappropriate fire regimes and severe shortage of diverse grazers b) grazing severely affects most parks in Ethiopia,
generating bush encroachment simultaneously with grassland degradation in Yabello National Park c) overgrazing at
the hot springs at Awash National Park, one of the prime attractions of the park, d) The small number of elephants in
Babile Elephant Sanctuary are not enough to keep bush encroachment down, which now also is furthered by the
encroachment of non-native invasive Opuntia Cactuses.

Figure 46: Ethiopian endemic wildlife of great importance to the tourism industry: a). Mountain Nyala, Tragelaphus
buxtoni, b) Ethiopian Wolf, Canis simensis, c) Walia, Capra walie.

WICE
63

Gap Analysis of the protected areas system of Ethiopia

2.2.3.2 Birds
The Ethiopian avifauna represents an interesting
mixture of African, Palearctic and some strikingly
unusual endemic components, that in recent years
has caught the interest of the international birding
community, making Ethiopia one of Africa’s
fastest growing destinations for birdwatching. Its
860+ avifauna counts at least 596 resident species
and 224 others are regular seasonal migrants,
including 176 ones from the Palearctic
(Stattersfield et al. 1998). Thirty-one species of
global conservation concern have been recorded.

migratory birds with fund-raising and knowhow.
The European birdwatchers communities are
particularly interested in the wetlands with what
they consider “their” aquatic and wading birds.
Moreover, these wetlands are essential stepping
stones for the survival of the Palearctic wetland
birds, which brings them to the level of global
significance.
43 species are restricted to Ethiopia and
neighbouring states on the Horn of Africa (see
Table 3) of which 18 or 19 (depending on certain
taxonomic criteria) are endemic to the country.
Most of the birds that are endemic to the
highlands are distributed widely, but five species
are restricted to tiny areas about which the
following two are the most threatened:
Prince Ruspoli’s turaco, Tauraco ruspolii
Prince Ruspoli’s turaco, Tauraco ruspolii, needs
to be protected in a newly created area, preferably
in areas where both its natural savannah
ecosystem occurs and the southeastern Juniper
forest.
Sidamo Lark, Heteromirafra sidamoensis
The Sidamo Lark, Heteromirafra sidamoensis, is
one of the most threatened species of birds in the
world. Immediate action is needed if the species is
to be saved.

Figure 47: Birdwatching is among he world' most
broadly
practised
outdoors
activities
(http://www/birdlist.org). Yearly millions of
birdwatchers travel overseas specifically to add
new species to their lifetime list. A long list of
species can only be observed in Ethiopia.

One needs to understand a bit better the hobby of
birdwatchers in order to comprehend the
significance of restricted range birds for the
ecotourism market of birdwatchers. An important
achievement for these aficionados of nature is
their lifetime bird list. The longer the list, the
higher the prestige among fellow birdwatchers.
Travelling to the country with supposedly the
largest number of bird species in Africa, where
one can then also add up to 43 species to one's
lifetime list, that can not be seen almost anywhere
else, is a major travel appetizer for scores of
birdwatchers overseas. From an ecotourism point
of view this is a big deal!

Socially, birds enjoy a worldwide popularity and
birdwatchers (Figure 47) are among the most
active conservationists, which gives them much
political weight. Particularly the European
birdwatchers not only support conservation efforts
in their own countries, but also in Africa on
shared migratory birds. This translates into 2
major advantages for the countries where these
migratory birds pass their winter season:
• A large number of conservation oriented
birdwatchers pressure their governments to
finance biodiversity conservation projects in
the wintering areas of “their” migratory birds;
• Birdwatchers of the Nordic countries travel to
see the wintering areas of “their” migratory
birds thus bringing in highly valued tourism
revenues and foreign currency earnings; and
• They support the conservation efforts of the
countries with wintering areas for “their”

The relative ease of observation of birds and the
abundance of birdwatchers, make birds the most
studied taxon and the knowledge about birds has
allowed much information on ecological and
biogeographical processes to develop. As a result,
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birds can serve as the most suitable taxon for
monitoring and the early detection of changes in
the health of an ecosystem (Navarro and Benítez
1995).

conservation needs in general, the Important Bird
Area (see Figure 48) which is defined on the
following criteria:
• Holds significant numbers of one or more
globally threatened species;
• Is one of a set of sites that together hold a
suite of restricted-range species or biomerestricted species; and / or
• Has exceptionally large numbers of migratory
or congregatory birds.
Important Bird Areas (IBAs) form part of a larger
network of ‘Key Biodiversity Areas’—the most
important sites for biodiversity conservation
worldwide, identified on the basis of the species
they contain. According to Birdlife International
on its website, there are already good data on the
status and distribution of bird species. However,
the information for species from many other
groups is poor or patchy, often making it hard to
identify the critical sites for these. Where
information on other groups is available,
according to Birdlife International, the evidence
suggests that IBAs may be important sites for
these as well. EWNHS (1996 and 2001) has
identified 69 IBAS.

The species of special concern are listed in Table
3 and the table in MICOSYS which are both
based on Ash & Atkins (2009) as well as the
individual field notes of different authors and
contributors of this report.
Besides the endemic and restricted range species,
and species of global conservation concern, there
is a major concern for aquatic and shore birds.
Many wetlands, large and small, are used for
irrigation, while in general, the rural water use has
increased, which has resulted in the drop of water
tables of many lakes throughout the country.
As a result, many Eurasian migratory birds are
losing their wintering wetlands, not only in
Ethiopia, but throughout Africa. Also some
resident aquatic birds are suffering from the
disappearance of some of their native habitat. For
instance, the water tables of Lake Abijatta and
Lake Abe have both fallen and the greatly reduced
stocks of Lesser Flamingos, Phoenicopterus
minor, and no breeding records are known since
2006.

Endemic Bird Area (EBA)
An Endemic Bird Area is defined as an area that
encompasses the overlapping breeding ranges of
two or more restricted-range terrestrial birds, such
that the complete ranges of at least two species
fall entirely within the boundary of the EBA. 3
areas in Ethiopia qualify under those criteria: The
Northern and Southern Ethiopian Highlands with
4 and 5 restricted range species, respectively, are
located completely in Ethiopia. A third EBA, the
Juba and Shebelle Valleys, with two restricted
range species is shared with neighboring Somalia
and Kenya (http://www.birdlife.org/datazone/eba).

Not all birds depend for their survival on natural
habitat. Particularly the Ethiopian Bush Crow,
Zavattariornis stresemanni, and the White Tailed
Swallow, Hirundo megaensis, are found to do
better in agro-pastoral lands.
Important Bird Areas (IBAs)
Birdlife International has developed a concept for
bird conservation, by using birds as indicators for

Table 3: Endemic and restricted range bird species and bird species of global conservation concern of Ethiopia
Country
Species
English name
Area in Population size Status
km2
W
W
W
W
ET, E
W
ET
ET
ET
ET, S
W

Acrocephalus griseldis
Aquila clanga
Aquila heliaca
Aythya nyroca
Agapornis taranta
Balaeniceps rex
Bostrychia carunculata
Calandrella erlangeri
Caprimulgus solala
Cercomela dubia
Circus macrourus

Basra Reed Warbler
Greater Spotted Eagle
Eastern Imperial Eagle
Ferruginous Duck
Black-winged Lovebird
Shoebill
Wattled Ibis
Erlanger's Lark
Nechisar Nightjar
Sombre Rock Chat
Pallid Harrier

VU
VU
VU
VU
347,000
LC
NT
540,000 10,000‐25,000 LC
200
58,700

VU
NT
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Country

Species

English name

ET, E
ET, E
ET, E, Su
W
ET
ET, E
W
ET, S
W
W
ET, S, K
ET
W
W
W
ET

Cisticola lugubris
Columba albitorques
Corvus crassirostris
Crex crex
Cyanochen cyanoptera
Dendropico sabyssinicus
Emberiza cineracea
Eupodotis humilis
Falco naumanni
Falco fasciinucha
Francolinus castaneicollis
Francolinus harwoodi
Gallinago media
Glareola nordmanni
Grus carunculatus
Heteromirafra sidamoensis

Ethiopian Cisticola
White-collared Pigeon
Thick-billed Raven
Corn Crake
Blue-winged Goose
Abyssinian Roller
Cinereous Bunting
Little Brown Bustard
Lesser Kestrel
Falco fasciinucha
Chestnut-naped Francolin
Harwood's Francolin
Great Snipe
Black-winged Pratincole
Wattled Crane
Sidamo or Liben Lark

ET
ET, E
ET
ET, E
W
ET,E
ET, E, S
ET, S
ET, E
ET,E,S,So
ET, E
ET
ET, E
ET

Hirundo megaensis
Lybius undatus
Macronyx flavicollis
Melaenornis chocolatinus
Mirafra pulpa
Myrmecocichla melaena
Oenanthe lugubris
Oenanthe phillipsi
Onychognathus albirostris
Onychognathus blythii
Oriolus monacha
Parophasma galinirie
Parus leuconotus
Petrochelidon sp.

White-tailed Swallow
Banded Barbet
Abyssinian Longclaw
Abyssinian Slaty-flycatcher
Friedmann's Lark
Rüppell's Black Chat
Abyssinian Black Wheatear
Somali Wheatear
White-billed Starling
Somali Starling
Ethiopian Black-headed Oriole
Abyssinian Catbird
White-backed Tit
Ethiopian Cliff Swallow

W
ET, S, K
ET
ET, Su
ET, E
W
ET
ET
ET
ET, E, S
ET
ET, E
ET, S, K
ET, So
ET
ET, E
ET
ET

Phoenicopterus minor
Ploceus dichrocephalus
Poicephalus flavifrons
Pytilia lineata
Rougetius rougeti
Sarothrura ayresii
Serinus ankoberensis
Serinus flavigula
Serinus nigriceps
Serinus tristriatus
Serinus xantholaemus
Serinus xanthopygius
Streptopelia reichenowi
Sylvietta philippae
Tauraco ruspoli
Thamnolaea semirufa
Vanellus melanocephalus
Zavattariornis stresemanni

Lesser Flamingo
Juba Weaver
Yellow-fronted Parrot
Ethiopian Pytilia
Rouget's Rail
White-winged Flufftail
Ankober Serin
Yellow-Throated Seedeater
Ethiopian Siskin
Brown-rumped Seedeater
Salvadori's Serin
Abyssinian Yellow-rumped Seedeater
White-winged Collared Dove
Philippa's Crombec
Prince Ruspoli's Turaco
White-winged Cliff-chat
Spot-breasted Lapwing
Ethiopian Bush Crow

Area in
km2

Population size Status

295,000
466,000

LC
LC
VU
361,000 5,000‐15,000 VU
464,000
LC
NT
362,000
NT
VU
VU
224,000
LC
17,000 10,000‐20,000 VU
NT
NT
VU
30
250
CR
14,900 2,500‐10,000
556,000
371,000
280,000
164,000
46,800
99,000

VU
LC
NT
LC
NT
LC

478,000
262,000
141,000

LC
LC
LC
LC
LC
LC

126,000

NT
LC
LC

335,000 2,500‐10,000 NT
EN
16,400 10,000‐20,000 VU
4,600 250‐1,000 EN
46,000
LC
186,000
LC
280 2,500‐10,000 VU
102,000
LC
110,000
NT
175,000
NT
12,000 2,500‐10,000 VU
193,000
LC
80,000 1,000‐10,000 LC
4,600 2,500‐10,000 EN

Information on range size and population size, mainly follows BirdLife International 2011
(www.birdlife.org, April 2011). IUCN categories according to IUCN Red List of Threatened Species
(www.iucnredlist.org).
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ET – Ethiopia, E – Eritrea, S – Somalia, So – Socotra, K – Kenya, Su – Sudan, W wide range, CR –
critically endangered, EN – endangered, NT – near threatened, VU – vulnerable, LC – least concern
A. nyroca, A., clanga, A. heliaca, F. naumanni, C. crex, C. macrourus, G. media, G. nordmanni and A.
griseldis are non-breeding migrants from the Palearctic while Phoenicopterus minor is a non-breeding
visitor from elsewhere in the Afrotropics (only few breeding records are known in Ethiopia, Ash & Atkins
2009); the remainder are resident.

Figure 48: Important Birds Areas of Ethiopia (Birdlife
International 2009).
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Figure 49: a) The highest flying bird in the world, the Rüppell's Griffon, Gyps rueppellii is common in the Ethiopian

highlands. b) Weaver Birds, are popular among birdwatchers.

Figure 50: a) Immensely popular with birdwatchers, the vulnerable Shoe-billed Stork occurs in Gambella National Park,
Balaeniceps rex. b) Thick-billed Raven, Corvus crassirostris, is a common species in the Horn of Africa. Being large and
conspicuous, it is a popular bird among birdwatchers.

Figure 51: a) The Von der Decken's Hornbill, Tockus deckeni, like other Hornbills is pupular among birdwatchers for its
conspicuous bill. b) The Somali Ostrich, Struthio molybdophanes, has a range restricted to the Horn of Africa.
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2.2.3.3 Herpetofauna
This group consists of Reptiles and Amphibians.
Ecologically, the herpetofauna plays a role in the
control of insects and rodent pests, such as
mosquitoes, rats and mice. From a nutritional
point of view, some species of amphibians and
reptiles are eaton, but the consumption and
preferences vary greatly by ethnicity. Snakes and
amphibians are being studies by the
pharmaceutical industry on the characteristics of
their venoms that potentially have medicinal uses.
For tourism, the large tortoises and the crocodiles
are important species, but some of the smaller
jewels, like the chameleons should not be
forgotten. Much of the lowland herpetofauna
extends into Kenya and Somalia, and some of the
animals in the lowland west extend westwards.
Although poorly known, many of the species
there are widespread, and the arid lands they live
in is not under too great a threat for their
ecological requirements. On the other hand, the
species depending on forested mid-altitude to
afro-alpine conditions, are under great threat, and
a systematic exploration of the herpetofauna of
the remaining mountainous forests is
necessary.

Whether or not climate change can be linked to
the worldwide decline of amphibians is subject to
debate (McDonald & Sayre 2008 on
http://amphibiaweb.org/declines/ClimateChange.h
tml). Lips et al. (2008) challenge the idea that
there is a link between climate change and
chytridiomycosis, suggesting that there is no
evidence of a climate – chytridiomycosis
epidemic link, but rather that the epidemics can be
explained by introduction events and subsequent
rapid spread. Handwerk (2008) cites different
opposing opinions, while Rohr & Raffel (2010)
suggest that changes to temperature variability
associated with climate change might be as
significant to biodiversity losses and disease
emergence as changes to mean temperature.
Whatever the cause or combination of causes,
the amphibians need special attention through
both in situ and ex situ conservation
programmes.
No information is available on the disease in
Ethiopia. For the endemic and restricted range
species, an ex situ conservation facility needs to
be established for at least the endemic
amphibians, but preferably for all endemic
herpetofauna, either in Ethiopia or overseas,
preferably both.

Of the approximately 240 reptile species (e.g.
Figure 52) recorded from Ethiopia, 15 ( see Table
4) are endemic (http://www.reptile-database.org/,
Largen & Spawls 2010). Most of the endemic
species have been recorded in protected areas.

Bale Mountains national park includes 17
amphibian species, including 48% of the country’s
endemic species. However, much amphibian
habitat is being destroyed including of
Ericabatrachus baleensis, of which no specimens
could be found recently (David Gower, pers.
com.).

With a total of 71 amphibians for the country, the
amphibian herpetofauna of Ethiopia is rather poor
and probably insufficiently studied. Nevertheless,
with 30 (Table 6) endemic species (e.g. Figure 53)
it has a high degree of endemism. (American
Museum of Natural History amphibian database
on
line,
http://research.amnh.org/vz/herpetology/amphibia
/, Largen & Spawls 2010).

The other area of great significance comprise the
western forests, where among other things, the
endemic caecilian Aleku Caecilian, Sylvacaecilia
grandisonae, lives, as well as at least three species
of endemic snakes and three frogs. A professional
hunter, mentioned the presence of a green bush
viper, Atheris; if this is correct it would be a new
species for the country, as no snakes of this genus
are yet known from Ethiopia. When investigating
available groves for the Western Mountains,
the presence of endemic frogs and reptiles
needs to be taken into consideration.

From a global conservation perspective, the
amphibians are considered the most endangered
taxon in the animal kingdom, as it is globally
infected by chytridiomycosis, an infectious fungal
disease with worldwide distribution (Pessi 2010).
Approximately 30% (1.895) of the world's 6.285
amphibian species are threatened. Especially
highly specialized species with restricted
distributions in mountainous areas of Australia
and Central America are in danger (Daszak et al.
1999).

Some groves on Mt. Guga, west of Nechsar
National Park, are known to have several
species of endemic frogs and it is recommended
to include a grove of this forest.
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Figure 52: Some Ethiopian reptiles: a) Nile crocodile. Crocodylus niloticus. Lake Chamo, b) Bale
Mountains Heather Chameleon, Chamaeleo harennae, c) African Spurred Tortoise, Geochelone sulcata.

Table 4: Endemic reptiles of Ethiopia
Species
Lamprophis abyssinicus
Acanthocercus
guentherpetersi
Bitis parviocula
Chamaeleo affinis

Species
Balebreviceps hillmani
Bufo langanoensis
Ericabatrachus
baleensis
Hemisus microscaphus
Leptopelis gramineus
Leptopelis ragazzii
Leptopelis susanae
Leptopelis vannutellii
Leptopelis yaldeni
Paracassina
kounhiensis
Paracassina obscura
Phrynobatrachus
inexpectatus
Ptychadena cooperi
Ptychadena erlangeri
Ptychadena filwoha
Ptychadena harenna
Ptychadena nana
Ptychadena neumanni
Ptychadena wadei
Spinophrynoides
osgoodi
Sylvacaecilia
grandisonae
Xenopus largeni

Common name
Abyssinian House Snake

Ethiopian Mountain Adder
Ethiopian Mountain
Chameleon
Chamaeleo balebicornatus Bale Mountains Twohorned Chameleon
Chamaeleo harennae
Bale Mountains Heather
Chameleon
Cordylus rivae
Ethiopian Girdled Lizard
Lamprophis erlangeri
Ethiopian House Snake
Leptotyphlops aethiopicus Ethiopian Worm Snake
Leptotyphlops parkeri
Parker's Worm Snake
Letheobia largeni
Largen's Gracile
Blindsnake
Mabuya wingati
Pseudoboodon boehmei
Böhme's Ethiopian
Mountain Snake
Pseudoboodon
Sandford's Ethiopian
sandfordorum
Mountain Snake
Rhinotyphlops somalicus
Highland Beaked Snake
Table 5: Endemic Amphibians of Ethiopia
Species
Altiphrynoides
malcolmi
Afrixalus clarkeorum
Afrixalus enseticola

Common name
Malcolm's Ethiopia Toad

Common name
Bale Mountains Tree Frog
Lake Langano Toad
Bale Mountains Frog
Ethiopian Snout-burrower
Badditu Forest Treefrog
Shoa Forest Tree Frog
Susana's Forest Tree Frog
Dime Forest Tree Frog
Grassland Forest Treefrog
Kouni Valley Striped Frog
Ethiopia Striped Frog
Bore River Frog
Cooper's Grassland Frog
Erlanger's Grassland Frog
Filwoha Grassland Frog
Bale Grassland Frog
Arrussi Grassland Frog
Neumann's Grassland Frog
Tisisat Grassland Frog
Osgood's Ethiopian Toad
Aleku Caecilian
Largen's Clawed Frog

Clark's Banana Frog
Ethiopian Banana Frog

WICE
70

Gap Analysis of the protected areas system of Ethiopia

Figure 53: Some endemic amphibians of Ethiopia: a) Ethiopian Banana Frog, Afrixalus enseticola, b) Bale
Mountains Moss Frog, Balebreviceps hillmani, c) Ptychadena neumanni from Bore Ethiopia.

2.2.3.4 Ichthyofauna
With 150 species generated from Fishbase
(http://www.fishbase.com), the ichthyofauna of
Ethiopia does not seem all that numerous,
considering the size of the country, but with about
40 (see Table 6) endemic species (e.g. Figure 54),
endemism is proportionately high. No endemic
species are known from the lowland waters, but
endemism in the waters of the Ethiopian plateau is
high (Getahun 2008).

rest of the Nile basin by the Blue Nile falls. The
total area of the Lake Tana basin is 1,650,000 ha
and the lake itself covers about 315,000 ha.
Numerous seasonal streams and four perennial
rivers feed the lake, while only one, the Blue Nile,
leaves it (Nagelkerke 1997).
The lake is situated at about 1,830 m, and
experiences a tropical highland climate. Water
temperatures stay relatively mild, normally
between 18oC and 26oC (Nagelkerke 1997). The
dry season lasts from October/November to
May/June with maximum monthly rainfall (up to
500 mm/month) in July. Annual rainfall in the
vicinity of the lake averages 1315 mm/year, but
evaporation is higher at about 1,800 mm/year
(Burgis & Symoens 1987).

The fishes of the high mountain torrential streams
are largely cyprinids (Harrison 1995; Getahun &
Stiassny 1998) adapted to the swiftly flowing
flood-waters that occur seasonally. Two genera of
fishes (Barbus and Garra) dominate the fish
ichthyofauna of these streams. Clarias
gariepinus, Varicorhinus beso and Labeo spp. are
also found in high numbers.

Apparently, the fish diversity is highest in the
Baro-Akobo basin (Golubtsov et al. 1995). Its
ichthyo-fauna is dominated by Alestes, Bagrus,
Barilius, Citharinus, Hydrocynus, Hyperopisus,
Labeo, Malapterurus, and Mormyrus genera.
Nemacheilus abyssinicus is an endemic species
found in the Baro-Akobo drainage basin, the
Omo-Gibe drainage basin, and Lake Tana.

Because evaporation exceeds rainfall, the
hydrology of this shallow lake depends largely on
the local climate (Burgis & Symoens 1987). The
lake level varies depending on seasonal rains. The
average difference between the lowest lake level
(May-June) and the highest (September-October)
is 1.5 m (Nagelkerke 1997). The lake has a mean
depth of 8 m, and is well mixed due to relatively
strong winds in the evenings (Nagelkerke 1997).
The water of the lake is relatively clear, but as
urbanization increases, bacteriological and
chemical pollution and eutrophication increase
near population centres, and a gradual increase of
algae bloom seems to occur during the dry season.
Cyperus papyrus and other Cyperus spp. line the
shores of the lake (Beadle 1981).

The greatest endemic fish diversity is found in
Lake Tana and its watershed. The lake was formed
by a volcanic blockage that reversed the
previously north-flowing river system (Beadle
1981) and its fish fauna became isolated from the

The endemic fish species of Lake Tana, include a
loach and 15 large cyprinids barbs. Barbus
megastoma (see Figure 54 f) is one of the largest
of a number of species of consumption fishes and
it can grow to more than 80cm, which is

A peculiar endemic fish of the Ethiopian plateau
is Nemacheilus abyssinicus. It mainly lives in
rivers although few specimens have been found in
Lake Tana and belongs to a family with and
exclusive Eurasian range (Getahun 2008).
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unusually large for this genus (Nagelkerke &
Sibbing, 2000). In addition, it has 4 small endemic
Barb species. The only river loach (family
Balitoridae) known from Africa, Nemacheilus
abyssinicus, was described from Lake Tana in
1902 and rediscovered in 1992 in the lake and in
the upper Omo River (Dgebuadze et al. 1994).
One of the hypothesis on de development of the
high level of endemism in the lake is attributed to
isolation of populations during the latest glacial
period when the lake was dry, thus isolating
populations to the different tributaries, where
speciation in isolation could occur.

effort restrictions during the Barbus breeding
season as well as the gazetting of some
protected zones to secure permanent natural
restocking of the populations.
In the endorheic (closed) basins the aquatic fauna
is poorly known, however it is suspected that
these basins hosts a depauperate freshwater fauna
able to live in an environment with highly
variable water chemistry and flows. Eight species
of freshwater fish are currently known to inhabit
the Horn (Getahun 2008). Many of the fish
species are adapted to life in challenging
conditions. The lungfish (Protopterus amphibius)
is capable of aerial breathing and aestivation
(burrowing in the mud) for survival during anoxic
or dry periods, respectively (Fishbase).

The invertebrate fauna is relatively poor. Fifteen
species of molluscs, dominated by the fresh water
snails of the Planorbidae family, have been
described, including one endemic species, as well
as an endemic freshwater sponge, Makedia
tanensis, (Manconi et al. 1999). The family's
common name is Ram's Horn Snails, and
comprises air-breathing aquatic pulmonate
gastropod coiled snails.

The lakes and streams of the Northern Rift Valley
only have eight species of fish, with few endemic
species (Getahun 2008). The fish fauna of Lake
Awassa consists of two species of Barbus (B.
intermedius and B. cf. amphigramma), the North
African catfish (Clarias gariepinus), and
Oreochromis niloticus. The latter is abundant in
the lakes and rivers of this ecoregion. Three
endemic
fish,
Barbus
ethiopicus,
B.
microterolepis, and Garra makiensis, inhabit Lake
Ziwai and its adjacent rivers. No fish species are
recorded from Lake Shala. Lake Hayq is believed
to have no indigenous fish species, although the
presence of Clarias gariepinus has been reported
(Kebede et al. 1992).

A monthly experimental trawl programme was
conducted in 1991–1993 and 1999–2001,
sampling 12 stations distributed over three
habitats differing in depth and distance to shore
(de Graaf 2003, de Graaf et al. 2003). The aim
was to compare the total abundance, spatial
distribution and proportion of juveniles of the
most common Barbus species in the Bahir Dar
Gulf between both periods. A sharp reduction
(75%) was found in total abundance, both in
number and biomass of the Barbus species and
even more (90%) in the number of juveniles
between the two periods. However, the spatial
distribution of the different Barbus species over
the three habitats had not changed. Although
strongly pulsed (seasonal), Lake Tana is a
relatively stable system. No major differences
were found in abiotic parameters in 1990s that
could have caused the dramatic changes in
abundance. The most likely explanation is the
negative impact of the motorised, commercial
gillnet
fishery
targeting
the
spawning
aggregations of these barbs. The drastic decline in
juveniles points especially towards serious
recruitment over-fishing. The abundance of
endemic species makes Lake Tana of global
sginificance for fish species conservation. As
many endemic fish species are suitable for
consumption, there is an imminent need for the
development of a sound fishing management
plan with one of its main elements fishing

The Shebelle - Juba rivers and their tributaries are
believed to host many Nilo-Sudanic fishes similar
to the southern Rift Valley lakes (Lakes Chamo
and Abaya). Fish species, include Bagrus
urostigma,, Labeo bottegi, and Synodontis
geledensis as well as endemic Labeo boulengeri.
Most of the Nilotic species found in Lake Abaya,
with the exception of Hyperopisus bebe, are also
present in the Wabi Shebelle-Juba drainage
(Roberts 1975). However, the fish fauna of the
southern Rift Valley lakes has not been studied
well and it is recommended that they will be
surveyed on the occurrence of new species
(Golubtsov A.S. & Redeat Habteselassie).
Endorheic Lake Turkana is fed by the Omo River.
Fish species are mainly of Sudanian origin,
providing evidence of a previous connection to
the Sobat and the Nile Rivers (Beadle 1981). For
example, the Nilotic species, Nile tilapia,
Oreochromis niloticus, Bagrus domac, and Nile
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perch, Lates niloticus, are abundant and common
in lakes Turkana, Abaya, and Chamo (Hughes &
Hughes 1992). No endemic species are known
from this watershed (Getahun 2008).

Twenty-two families and 118 species of fish are
known to occur within the Upper Nile ecoregion,
including 16 endemics. While fish diversity in the
Ethiopian Upper Nile lowlands is highest in the
country, no endemic species are known from their
waters (Getahun 2008).

The Upper Nile lowlands of Ethiopia drain into
the the vast Sudd swamps of the Sudan, whose
size varies in response to seasonal fluctuations in
water flow draining from the hills of the NileCongo watershed divide, the escarpment of the
Uganda Plateau, the Imatong Mountains, and the
Ethiopian Plateau. In Ethiopia, the wetlands
comprise seasonally river-flooded grasslands.

It is recommended that all endemic fish species
have some protected zones in the lakes of their
occurrence – preferably spawning areas and /
or areas important for aquatic birds and / or
aquatic wildlife (Hippos, Crocodiles).

Table 6: List of endemic fish species of Ethiopia, generated from the Fishlist online database.
Species
Observations
Afronemacheilus abyssinicus Occurs in the Ethiopian Highlands and in the Gojeb River, tributary of the Omo River
(SW Ethiopia) (Ref. 31508). Also found in Baro and Abay basins (Ref. 58460).
Amphilius lampei
Known from Wabi Shebelle basin (Ref. 58460). Also Ref. 3818.
Aphanius stiassnyae
Known from the Rift Lakes drainage basin (Ref. 58460). Lake Afdera (Ref. 39284).
Barbus arambourgi
Known from the Omo basin (Ref. 58460). Also Ref. 2801.
Barbus ethiopicus
Known from the Rift Lakes drainage basin (Ref. 58460). Type locality: Lake Ziwai,
Ethiopia (Ref. 26282).
Barbus microterolepis
Known from Rift Lakes drainage basin (Ref. 58460). Also Ref. 2801.
Barbus pleurogramma
Known from the Abay basin (Ref. 58460). Also Ref. 2801.
Barbus tanapelagius
Known from the Abay basin (Ref. 58460). Type locality of holotype of Barbus
tanapelagius: 'Mehal Zegi, Lake Tana, Ethiopia' (Ref. 47354).
Chiloglanis modjensis
Known from the Webi Shebelle system in southern Ethiopia (Ref. 3202). Recorded from
the Awash basin (Ref. 58460).
Danakilia franchettii
Found in Rift Lakes drainage basin (Ref. 58460). Also Ref. 5626.
Garra aethiopica
Known only from the Awash River basin (Ref. 58532).
Garra duobarbis
Known from the Tekezze basin (Ref. 58460). Type locality of holotype of Garra
duobarbis: 'Koladiba, about 80 km south of Gondar, Dirma River, Ethiopia' (Ref. 58532).
Garra geba
Known from the Tekezze basin (Ref. 58460). Type locality of holotype of Garra geba:
'Geba River, about 2 km south of Hagere Selam town, Tigray, Ethiopia' (Ref. 58532).
Garra ignestii
Known from the Tekezze basin (Ref. 58460). Also Ref. 2801.
Garra makiensis
Known from Awash and Rift Lakes drainage basins (Ref. 58460). Also Ref. 2801.
Garra regressus
Type locality of holotype of Garra regressus: 'Lake Tana, Gerima, c. 30m off shore' (Ref.
58532). Known from the region of Gerima in southern part of Lake Tana (Ref. 58532).
Garra tana
Known only from south of Lake Tana (Ref. 58532). Recorded from the Abay basin (Ref.
58460). Type locality of holotype of Garra tana: 'Kenbefami, Lake Tana, Ethiopia' (Ref.
58532). Only known from south of Lake Tana (Ref. 58532).
Labeo boulengeri
Known from the Wabi Shebelle basin (Ref. 58460).
Labeobarbus acutirostris
Recorded from Lake Tana (Ref. 35835) and Abay drainage basin (Ref. 58460).
Labeobarbus brevicephalus Known from Rift Lakes, Abay and Baro drainage basins (Ref. 58460). Type locality:
Yigashu (locality 10), Lake Tana (Ref. 33021).
Labeobarbus crassibarbis
Known only from Lake Tana (Ref. 35835). Recorded from the Abay basin (Ref. 58460).
Type locality: Angara (locality 14), Lake Tana (Ref. 33021).
Labeobarbus dainellii
Known only from Lake Tana (Ref. 35835). Recorded from the Abay basin (Ref. 58460).
Type locality: south Dek (locality 27), Lake Tana (Ref. 33021).
Labeobarbus gorgorensis
Recorded from Lake Tana (Ref. 31686). Occurs in the Abay basin (Ref. 58460).
Labeobarbus gorguari
Known only from the Lake Tana (Ref. 31686). Found in the Abay basin (Ref. 58460).
Labeobarbus longissimus
Known only from Lake Tana (Ref. 35835). Found in the Abay basin (Ref. 58460). Type
locality: Kentefami (locality 11), Lake Tana (Ref. 33021).
Labeobarbus macrophthalmus Throughout the Lake Tana in 1990 – 1995 (Ref. 35835) and in the Abay basin (Ref.
58460).
Labeobarbus megastoma
Known only from Lake Tana and its tributaries (Ref. 35835). Type locality: Rema (locality
25), Lake Tana (Ref. 33021). Also Ref. 31686, 58460.
Labeobarbus nedgia
Known from the Abay basin (Ref. 58460). Type locality: Goraza, Lake Tana (Ref. 33021).
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Species
Labeobarbus osseensis

Observations
Known only from the southern parts of Lake Tana (Ref. 35836). Reported from the Abay
basin (Ref. 58460). Type locality of holotype of Barbus osseensis: 'Debre Mariam (locality
1), Lake Tana, Ethiopia' (Ref. 35836).
Labeobarbus platydorsus
Found all over the Lake Tana in 1990 – 1995 (Ref. 35835). Reported from the Abay basin
(Ref. 58460). Type locality: Rema (locality 25), Lake Tana (Ref. 33021).
Labeobarbus surkis
Recorded from the Abay basin (Ref. 58460). Type locality: Entos (locality 17), Lake Tana
(Ref. 33021).
Labeobarbus truttiformis
Found over the Lake Tana in 1990 - 1995, but never very abundant (Ref. 35835).
Recorded from the Abay basin (Ref. 58460). Type locality: Wanzaie (locality 30), Gumara
river, tributary of Lake Tana (Ref. 33021).
Labeobarbus tsanensis
Occurs all over Lake Tana (Ref. 35835). Recorded from the Abay basin (Ref. 58460).
Type locality: Blue Nile (locality 13), Lake Tana (Ref. 33021).
Marcusenius annamariae
Known only from Baro and Rift Lakes drainage basins (Ref. 58460).
Nannaethiops bleheri
Type locality of the holotype of Nannaethiops bleheri: 'Tata Lake in einem Abfluss des
Baro River (abfließend in den Sawba River) nahe Gési, westlich von Aganga, Gambela
District, südwestliches Äthiopien, Stromgebiet des oberen Weißen Nil nahe der Grenze
zum Sudan' (Ref. 77044). Known from a small lake in the upper White Nile basin (Ref.
77044).
Oreochromis
niloticus Present in various rift valley lakes, including Ganjule (Ref. 2), Chamo (Ref. 9584, 27554,
cancellatus
42178), Abijata, Langano (Ref. 9584, 27554), Ziwai, Awassa (Ref. 5410, 9584, 27554)
and Beseka (Ref. 27554) excluding Lake Turkana (Ref. 2, 27554). Also in the Awash
system (Ref. 58460) excluding pools fed by hot springs (Ref. 2), possibly in the Omo
River (Ref. 27554) and its tributary the Ergino (Ref. 2). Specimens from Lakes Akaki and
Tana are a different subspecies (Ref. 27554). Reports from the Abay system (=Blue Nile)
possibly refer to O. niloticus tana (see also Ref. 27554). Also Ref. 52307, 58535, 58460.
Oreochromis niloticus filoa Occurs in Awash National Park near Addis Ababa (Ref. 2, 52307), and the Awash system
(Ref. 58460) including Lake Akaki but excluding Lake Beseka, the latter with O. n.
cancellatus (Ref. 27554).
Oreochromis niloticus tana Restricted to Lake Tana; presence in Blue Nile not confirmed (Ref. 27554).
Varicorhinus beso
Known from Rift Lakes, Abay and Awash drainage basins (Ref. 58460). Also Ref. 2801.
Varicorhinus jubae
Only known from the Juba River (Ref. 32347). Type locality of holotype of Varicorhinus
jubae: 'Juba River, close to the Sidam-Bale bridge' (Ref. 32347). Only known from the
Juba River (Ref. 32347).
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Figure 54: Some of the 40 endemic fish species of Ethiopia: a) Garra tana, b) Labeobarbus surkis, c)
Nannaethiops bleheri, d) experimental trawl catch (photo F.A. Sibbing), e) Labeobarbus macrophthalmus, f)
Labeobarbus megastoma at Lake Tana (photo F.A. Sibbing), g) traditional scoop nets at the Gumara River,
h) Gelda River, i) fieldwork on spawning (photo F.A. Sibbing)
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3 GAP ANALYSIS
3.1 MINIMUM SIZES OF ECOSYSTEMS
The minimum size of ecosystems leads us to an
interesting challenge. Many ecologists argue that
an ecosystem or protected area requires that all
species belonging to the ecosystem should be able
to survive at minimum population levels,
including the top predators. Some of the larger
predators, like lions may need up to 1,000,000 ha
(Vreugdenhil et al. 2003) to accommodate a
minimum population and very few protected areas
in Africa can boast such large territories. The
IUCN task force investigated this dilemma very
thoroughly, as it is so crucial for protected areas
systems of all countries in the world. In fact, 95%
of the world's protected areas are less than
1,000,000 ha. It would go beyond the scope of
this document to explain why we need much less
land to conserve most species and natural
ecosystems and invite the reader to consult
Vreugdenhil et al. 2003. The Task Force looked at
studies of the best and most famous scientists in
animal populations, and found that less than 20
terrestrial mammals in the world require one
million ha to maintain a minimum population.

for a process of rational selection of biodiversity
to a space-restricted protected areas system, one
must use some size differentiation among the
different ecosystems of a country. Recognising
this objection, different sizes are elaborated on the
basis of considerations and criteria at the
population level of individual species.
Such criteria are likely to vary regionally as may
appear from the following example. Afro-alpine
grasslands in are typically small ecosystems on
isolated mountains in most of Africa, but they are
typically medium size ecosystems in the
highlands of Ethiopia. The categorisation of the
typical sizes will need to be done on the bases of
expert assessment, considering currently existing
sizes, probable historical occurrence and
ecological characteristics of each ecosystem. The
resulting typical minimum sizes should provide
durable shelter to the majority of the populations
of organisms primarily depending on that
ecosystem, but not always all species.
Minimum populations of ecologically broadspectrum species – all large mammals – requiring
large territories do not need to be able to survive
in the individual ecosystems identified at the level
of finesse that has been applied in this map for
two reasons:
• As much as possible, different ecosystems
should be selected to occur in continuous
clusters, thus providing more space for
ecologically less demanding species;
• A variety of areas will be large enough to host
entire suites of the space demanding mega
fauna populations.

3.1.1 Criteria on species survival
Some ecosystems are usually found in rather
small spaces, such as ecosystems on some
mountain tops or some isolated small water
bodies. Apparently, some ecosystems most of the
time occur in rather small areas, while other ones
– such as some prairies, savannahs and lowland
tropical rain forests – occupy enormous
continuous spaces. If one were to define a
minimum size to fit all ecosystems, it would have
to be rather large; much larger than the sizes in
which those smaller ecosystems are often found.

As there is a principle difference in connectivity
between terrestrial ecosystems and aquatic
ecosystems systems, the typical minimum sizes
are dealt with separately. Most aquatic systems are
so well connected, that even if the different
recognised ecosystems are separated over
significant distances, the populations are still
connected by water, although some caution is
warranted: Limnic systems have almost
unrestricted connectivity from up-stream to downstream, but visa versa, only species with active
swimming ability, that are airborne or have
terrestrial mobility, fully enjoy the benefits of
connectivity.

The minimum size of an ecosystem should be
large enough for the survival of the majority of
the species that belong to that ecosystem without
human intervention (management). That means
that those species must have viable populations,
which requires that all natural ecological
processes must proceed naturally. In naturally
small ecosystems, the species that depend on such
ecosystems must have small minimum area sizes
(MAR) or otherwise they could not persist under
those space-restricted conditions, whereas a
number of species primarily depending on large
ecosystems may have much greater MARs. No
doubt, the distinction is artificial, and each
ecosystem has its own unique set of species, but

For desert areas, the minimum ecosystem sizes
may be greater, as the sparse vegetation can
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only support very low densities of the larger
herbivores, but no data have been found to
reliably develop criteria. It is suggested that for
the desert areas to be added to the EPAS large
areas be selected that easily can protect the
populations of their large herbivores, rather
than to figure out minimum ecosystem size
criteria.

ecosystems to protected areas systems, which only
in their combined composition can maximise
both species diversity and survival durability for a
representative set of species, including the ones
that require large territories.
Embedded ecosystems
Species are usually associated with one specific
ecosystem, while in reality, many species live in
habitats consisting of mosaics of one or more
smaller-sized ecosystems embedded in one or
more different ecosystems. Most mapped
ecosystems are artificially cut up, while in reality,
many species are distributed along gliding scales
of density along gradual changes, which in turn,
lead to development of meta-populations. As a
result,
individual
species
distributions
unavoidably deviate from the mapped ecosystems
and even many ecologically selective species
belonging to small ecosystems, also occur in parts
of neighbouring ecosystems, albeit in different
densities. It is very common that mapped small
ecosystems embedded in larger ecosystems are
complemented by finer-grained mosaics of similar
conditions that could not be mapped, and which
allow species to live in mosaics of much larger
territories than an ecosystems map seems to
suggest. Such small patches of ecosystems
embedded in intact large ecosystems provide
viable conditions for the populations that have
developed under those circumstances.

Typically large ecosystems (TLE)
For estimating the minimum size of a typically
large ecosystem, Vreugdenhil et al (2003) used the
case of Barro Colorado in Panama, a 1500 ha
island in the Panama Canal Lake. The forest of
this island became isolated from the main forest,
when the lake was Panama Canal Lake filled up in
1914. The species of this island have been
intensively studied since it was declared a
biological reserve in 1923 (http://stri.org 2002).
Scientists have documented that 18 species of
birds
out
of
a
total
of
318
(http://www.ctfs.si.edu/index.htm), or 5%, have
been lost since its detailed observation started in
the early nineteen twenties. This suggests a
considerable resilience of many species to size
reduction through physical isolation. The
ecosystem on the island is the same as on the
shores of the lake, which extend more than
200,000 ha in Panama and extends far beyond that
into the Colombian tropical lowlands. What
would be a responsible minimum area
requirement of that ecosystems?

Typically small ecosystems (TSE)
In principle, these ecosystems represent relatively
rare conditions, such as high elevation levels,
permanently isolated fresh water systems 13 as well
as ecological transitions or ecotones. These
ecosystems often occur in areas of 5,000 ha or
less. With less common ecological conditions, one
may expect relatively low species diversity but
high endemism and high occurrence of relative
rare species. It would make sense that the species
dependent on those conditions would occur in
relatively high densities, that would allow for
their continuation required for their populations to
be viable, probably showing densities much
higher than one adult per ha. Obviously, species
requiring large territories cannot fully depend on
typically small ecosystems. The ones that occur in
typically small ecosystems are species that require
large habitats that span different ecosystems
including small ones; some are highly mobile

An area of 10,000 ha of this ecosystem – 6 times
the size of afore-mentioned island Barro Colorado
– would provide population viability to the
majority of its animal populations; only a few
large herbivores and predators need larger
territories. Likewise in Africa, the Hopcraft farm
in Kenya consists of about 10,000 ha of fenced
savannah. It has a considerable number of the
large herbivores surviving at sustainable levels
(David Hopcraft pers. com. 2006). These are
examples that 10,000 hectares seem to be a
defensible minimum size for the survival of
minimum populations of all plant species and
mid-sized or smaller fauna species of typically
large ecosystems.
It should be emphasised, however, that if this
targeted ecosystem size were designed to provide
shelter for the last remaining populations of the
larger mammals, it would be not be adequate.
That, however, is not the purpose. It is meant as a
building block criterion for the selection of

13

Given their isolated permanent character, we have
them placed under the same as the terrestrial group
TSE.
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species – like birds of prey – that may cover very
large areas for foraging and / or search of a mate.
Some mobile species that live in low densities
may require very small ecosystems for a specific
function in their life cycle, like reproduction or for
bridging an unfavourable season in their habitat–
while foraging in a much larger range.

them for at least part of their life-cycle. Limnic
ecosystems are often linear (rivers and near-shore
lacustrine ecosystems) in shape and too small to
be recognised on and delineated from satellite
images. Protected areas rarely encompass
complete water systems, and their viability must
be assessed on a case-by-case basis, taking into
consideration the human activities that take place
in the entire water system. Furthermore,
dimensions of water bodies may vary greatly over
time, depending on seasonal water tables and the
meandering of rivers. This must be given special
attention when designing protected areas. Usually
integral water management of the entire
watershed of such systems is required to warrant
the integrity of flora and fauna of gazetted
wetlands.

For TSE (not belonging to small islands and not
embedded in larger ecosystems), it would be wise
to strive for a minimum area of 1,000 ha if such
ecosystems are isolated in a small protected area
or located along the edges of a larger protected
area. This would allow for MVPs of species
requiring 1 individual per 0.5 ha. Embedded or on
small islands, these ecosystems would not require
a minimum size, as they occur in the size of their
original development, which per definition should
be considered viable. Examples are high elevation
dwarf shrub and grass communities. When
occurring at the outer limit of a natural habitat, an
extra zone of a minimum of 200 m (see edge
effects) should be allowed for an ecosystem to
meet the 1,000 ha criterion.

Transitional water – land ecotones are essential,
but not all shore territory needs to be included in a
protected areas system and special connectivity
between such zones usually is not essential 14, as
non-territorially connected “stepping stones” are
usually sufficient to connect populations over
large distances. Furthermore, unlike terrestrial
ecosystems, open water ecosystems are heavily
dominated by fauna, among which fish species are
very pronounced. There are about as many fresh
water fish species as marine ones, and many live
in rather small areas, making them vulnerable to
habitat destruction and deterioration of water
quality.

Typically medium size terrestrial ecosystems
(TME)
Between typically large and small terrestrial
ecosystems are the typically medium size
ecosystems, ranging from 5,000 to 200,000 ha.
The characterisation of this ecosystem size
category is obviously between the other two.
Given the clearly more restricted size of this
category, migration is likely to be more restrictive
and some endemism is more likely to have
developed than in the TLE. By taking the lower
level of the category as the MAR, this should
allow for a reasonable safety level for minimum
viable populations (MVP) of any organism living
at densities of one reproducing pair per 2.5 ha.
Under stand-alone conditions, this would
probably still allow for the prolonged survival of
most of the medium sized ungulates, but not for
any of the large mammal species. However, the
purpose of these minimum ecosystem sizes is to
capture the greatest species diversity possible on
minimum territories, while population survival of
larger animals is strived for through combined
assemblages of ecosystems in larger protected
areas. This typical ecosystem size is the most
common.

With most limnic fauna being poikilothermic,
species apparently can live at much larger
densities then endoterm fauna species (Dobson
1996) in terrestrial ecosystems. No data have been
found on fresh water non-migratory fish species
that could not live in an isolated water of less than
1,000 ha with a MVP of a few thousand, but this
requires further review. Thirdly, most terrestrial
ecosystems are traversed by rivers, and they
practically always include aquatic ecosystems.
These aquatic elements surrounded by
predominantly terrestrial ecosystems are usually
part of water systems that reach far beyond the
protected area, and consequently, the viability of
the aquatic species in such areas are subject to the
integrity of those entire water systems, or at least
their upstream part. Given these considerations,
no minimum area can be suggested, as this needs
to be assessed on a case by case basis. Neither is

Limnic ecosystems
In limnic water systems, ecosystems may be very
small and specific species may be associated with

14

On the other hand, it is sometimes easier to protect woody
vegetation along rivers, which may than serve the
connectivity of terrestrial species.
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the specific selection of river parts necessary in a
protected areas system, unless they are
conspicuously scarce or absent in the system.

as the species/area relationship (SAR). This is
reflected in the quantitative formula S = cAz, in
which S represents the number of species and A
the size of the area. The constant c is an
empirically determined multiplier that varies
among taxa and areas (USA Commission on Life
Sciences 1995), and which may be ignored when
comparing the percentages of S and A, as done in
this analysis. The exponent z varies according to
the topographic diversity, the isolation of the area
and the mobility of the taxon. It is usually larger
for islands (around 0.3) than for the mainland
(commonly assumed less that 0.2). Dobson (1996)
suggests 0.15. Figure 55 plots the percentages of
species lost against the percentage of ecosystem
lost for (a) an island situation in which z = 0.3 and
(b) for a large land mass in which z = 0.15. The
curve is often referred to as the “species-area
curve”.

Special consideration should be made for the few
species that do require larger ranges, like Hippos
(Hippopotamus amphibius). Those species fall in
the same concern as migratory fish (e.g. catfishes
in the tropics and salmonoids in temperate
climates): species requiring species oriented
attention, wielding protection or use-regulation
and measures, such as fish-ladders, to warrant
connectivity.
3.1.2

Requirements for protected areas
systems
3.1.2.1 Species representation
Every 10 years, the International Union for
Conservation of Nature (IUCN), which unites
more than 1,000 institutions, governments and
conservation NGOs in over 150 countries
(http://IUCN.org), organizes the "World Parks
Congress." The IIIrd World Parks Congress held in
Bali, Indonesia, adopted what is referred to as the
“Bali Declaration”, which called for 'the
establishment, by 1993, of a worldwide network of
national parks and protected areas, exemplifying
all terrestrial ecological regions". It was also
agreed at the Congress that a biogeographical
approach should be used in selecting additional
protected areas, the approach adopted by the
current study. In the underlying Bali Action Plan,
the objective was set to expand the worldwide
network of protected areas to 10% of all terrestrial
ecological regions. The question is “if that target
can meet the expectations of society and durably
conserve a significant representation of the variety
of life on earth”? Vreugdenhil et al. (2003
http://www.birdlist.org/nature_management/natio
nal_parks/national_parks_planning&monitoring.p
df) deepen this issue and the results of this study
is based on that document.

Figure 55: Percentages of species conserved
relative to the percentage of territory conserved.
The x-axis shows how the percentage of species
numbers decreases with the percentage of
remaining of any given ecosystem. Curve “a”
shows the percentile species loss for z = 0.3 and
curve “b” for z = 0.15.

The answer to this question involves one of the
oldest mathematical models and universally
accepted in ecological science, which is valid for
both flora to fauna. In 1921, the Swedish plant
ecologist Arrhenius published a paper titled
"Species and Area", which is considered a
classical work in ecology and has been embraced
by most ecologists in the world. Based on
investigation of species diversity within certain
delimited plots, Arrhenius (1921) concluded that
the number of species increases continuously less
as the area increases. This phenomenon is known
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Vreugdenhil et al. (2003) adjusted the formula for
the percentage growth of the area and the
percentage of species. From Figure 55, we see
that for continental environments it takes about 10
percent of a country, to protect about 70 percent of
the species that originally existed in the country,
provided that all ecosystems are included. The
following paragraphs will elaborate the criteria for
inclusion.

highest biodiversity in a minimum area of land at
minimal cost. However, having only one sample
of each ecosystem will provide a low level of
survival security. Many species suffer from local
extinction either through natural fluctuations in
their population numbers or they may be affected
by natural disasters such as fires, diseases,
predation and poisoning. In addition to being
biologically complete, a protected areas system
should operate under a "safe minimum standard of
conservation" (Vreugdenhil, 1992, Vreugdenhil,
2003). In the following paragraphs we will
proceed to develop the “safe minimum standard of
conservation” criteria for a protected areas
system.

The objective of the Third World Parks Congress
to protect 10% of the territory of each country,
was ecologically sound and politically realistic for
most countries. Trying to protect 80% of the
species, would require that more than 20 percent
of the territory would need to be protected, which
would be difficult to achieve in most countries. It
should be noted however, conserving 70 percent
can only be achieved under ideal conditions and
assuming that ecosystems are intact and no
significant ecological changes take place, which is
rarely the case. For instance, we don't know what
will be the effects of climate change, but it is
certain, that as the ecological conditions change, a
portion of the species belonging the affected
ecosystems, no longer will find the conditions
they require. On the other hand, some other
species may find new favourable conditions,
which will allow them to establish themselves. In
many cases, however, newly established species
will be pioneer species, which not necessarily
may be as appreciated as the disappearing species,
more species are likely to disappear than new
ones to emerge and on the balance, the total
numbers of species in most ecosystems will
decrease.

Spreading of extinction risk
Den Boer (1968a) used the term “spreading of
risks” to refer to the survival strategies of
populations of Carabid Beetles. Based on this
principle, Vreugdenhil (1992) developed a
strategy to help reduce the risk of losing entire
ecosystems and the species belonging to them, on
the bases of advice from Den Boer. In dialogue
with Piet Den Boer (pers. com., 1992), they
reasoned that the ideal level of protection for an
ecosystem would consist of its occurrence of five
different areas in a national protected areas
system. The logic is as follows: statistically,
extreme conditions (which may be a combination
of natural disasters and human-induced mishaps)
tend to occur in random groups of 3 or 4 events at
the most. Therefore, five occurrences of a
protected areas system would provide a
considerably higher level of security against
extinction for each species and ecosystem.
However, in practice, such high a level of
ecosystem representation is only possible for the
most common ecosystems. Some ecosystems may
occur only once or twice in a country and they
would need to have 100% representation in the
protected areas system. At less frequent
representations there are still possibilities of
reducing the extinction risk by assuming good
management practices. Moreover, occurrence in
the protected areas system of a neighbouring
country or as a smaller area embedded within
another ecosystem, would also boost its safe
minimum standard of conservation. However, the
sets of species that occur only in one or two
protected areas, should always be considered
vulnerable. Therefore, these occurrences are

3.1.2.2 Minimum conservation standard
Although the presence / absence of species in a
protected areas system should be the first
selection criterion, it certainly is not the only one.
After all, would not help much if we were to
select a system of protected areas in which many
of the species to be conserved will not survive for
lack of territory of for the occurrence of fatal
events like diseases or extreme fires. The most
efficient way to compose and maintain a protected
areas system is by creating an integrated system
that includes a maximum number of species in a
minimum area of land and water at a minimum
cost, while buffering it against lethal events and
spontaneous extinctions. Having only one sample
of each existing ecosystem would provide the
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considered a reasonably safe minimum standard
of conservation security (Vreugdenhil et al. 2003)

genetically to survive. A typical example is the
Przwalkski Horse, which in the beginning of last
century only had 1 stallion and 17 mares in the
world. However, in 1998, during one of his
missions, Vreugdenhil learned that the Przwalski
Horse, Equus ferus, has been successfully
reintroduced to their ancestral lands, the high
plains of Mongolia, thanks to the zoos that for
more than half a century successfully save the
animal from extinction. In Africa, the Southern
White Rhino was on the brink of extinction by the
end of the 19th century having been reduced to
just one small population of approximately 20-50
animals in KwaZulu-Natal, South Africa. By the
end of 2010, after years of protection and many
translocations, the subspecies has grown to more
than 20,000 animals in the wild and 700 in zoos.

An ecosystem of more than 100,000 hectares is
large enough to be considered equally protected as
smaller three smaller identical ecosystems in
different protected areas. Lessons learned from
large-scale mishaps that have occurred in the past
in protected areas (for example, a wildfire in
Yellowstone National Park and several hurricanes
in the USA) have shown that large tracts of
natural land are rarely affected uniformly by
natural events and usually some parts remain
reasonably intact. Therefore, we consider a
typically large ecosystem is adequately protected
if it occurs more than 100,000 ha in a protected
areas system once.
Species survival potential (viability)
The smaller the area, the more likely it is that a
population disappears from the area. Many
conservationists are concerned about the viability
of an area for the species that belong to them.
Newmark (1986) shows that in the United States,
any area with more than 100,000 hectares tends to
lose species over time, and that this situation
would improve significantly only with complex
areas or areas greater than one million hectares.
However, as in most countries, areas of more than
one million hectares can only occur sporadically,
protected areas systems have to be built on the
bases of less demanding criteria, even if that
means that some species will disappear.

Several species in Ethiopia are surviving in rather
critically low numbers such as the Walia, Capra
walie, and the Ethiopian Wolf, Canis simensis,
even though their numbers remain dangerously
low. Particularly, the Somalian Ass, Equus
africanus somaliensis, must be considered
critically low from a genetic point of view, with
possibly no more that 100 individuals remaining
(Fannuel Kebede pers. com. 2011). We do not
know how much genetic diversity reduction a
species can survive, but it is clear that the
resilience to genetic depletion is much greater
than we used to think in the past. This does not
mean however, we should not worry about it.
Reducing a population to small numbers of
individuals repeatedly or for a long period of time,
will inevitably lead to reduced genetic viability
which among other things may result in a reduced
tolerance to constantly changing environmental
conditions or in genetic defects in the offspring.
Moreover, the financial costs of restoring a
species from a small population to a natural
population are extremely high; thousands of times
more expensive than maintaining viable
population in its natural ecosystems). Yet, the
authors would like to remark that one should not
lose hope as long as some living individuals of a
species survive, but conservation systems should
be designed to prevent conditions in which a
species can decline to extremely low numbers.
Unfortunately that may not always be realistic, as
is the case of the several endemic species, whose
distribution is so limited, that there are risks of
inbreeding or population fluctuations that will
sooner or later lead to extinction.

We think that all ecosystems – Even the very
small ones – are viable, but not all sizes are
suitable for all species associated with them. As
ecosystem gets reduced in size due to habitat
destruction, we expect to see a growing number of
its associated species go extinct, but there will
always be a viable ecosystem for some species.
Therefore, when we refer to the viability of an
ecosystem, we in reality refer to the viability of
the majority of the species belonging to it, not the
ecosystem itself. The question is, how big should
an area be for a species to survive? The answer is
different for each species.
Genetic flow
Another point of consideration is the genetic flow
in small populations of animals living in low
densities. In the past, several species had been
reduced to such a low numbers, that it was
thought that (Mörzer Bruijns, 1972, pers. com.)
their populations were too severely depleted
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If the size of the country allows, it would be
extremely beneficial to set aside an area or
complex of contiguous areas of 1 percent of the
national territory or of at least 1,000,000 hectares,
preferably larger, in which the raptors and
mammalian predators can maintain healthy
populations and where large herbivores can roam
freely. Usually such areas are not determined by
criteria of ecosystem composition but rather by
mere availability.

savannahs will be converted into agricultural
fields, thus reducing the connectivity.

Within a geological time scale, all populations
become extinct, and in nature itself local
populations go extinct (Den Boer, 1977) quite
often. In general, under natural circumstances,
ecosystems that have lost a population will be restocked with individuals that migrate from other
areas. The re-population speed of an ecosystem
from another population depends on many factors
such as mobility of the species, the distance from
the nearest population and ecological connectivity.
In the largest protected areas, many species can
repopulate from within the area, but other areas
need animals to come from other areas.

We must be realistic and accept the fact that we
live in an era in which some species will go
extinct, and there is not always something we can
do about it. So we have to find the best practical
solutions to do as much as we can in the context
of society and try to achieve the maximum
feasible. This means that some ecosystems may
only be preserved as isolated islands surrounded
by production land. In these areas, some species
may survive while others are bound to disappear.

Connectivity is limited between ecosystems of
different composition, especially if the connecting
ecosystem also is distinct or strongly intervened.
For instance, an open wetland is a poor biological
corridor for many terrestrial organisms, in need of
forest cover, while lowland forest does not
provide connectivity for the plains species.

In some instances, management interventions may
resolve genetic isolations by exchanging some
individuals between isolated populations; in South
Africa, this has been common practice (H.H.T.
Prins, 2002, pers. com.) for many years. Where
biological connectivity could not be established
for financial reasons or for the conditions of the
land use between protected areas, animals are
being exchanged by wildlife managers.

The theory of biological corridors is to provide a
structure of vegetation in which species have
protective vegetation cover which allows them to
migrate from one protected area to another. This
would facilitate restocking the areas after a local
population extinction and exchange of genetic
material between populations. In principle, a
biological corridor serves that purpose:
1. For highly mobile species, like birds, large
mammals and flying insects;
2. If connected areas are ecologically
sufficiently identical to provide the
conditions they need at both ends;
3. If the ecosystem of the corridor is sufficiently
similar to the connected ecosystems, or the
species would not enter into the corridor.

As a last note, when one must choose between
funding for the conservation of a protected area or
a biological corridor, protected areas should
prevail most of the time, because it is likely to
protect many more species than a biological
corridor.
3.1.2.3

Requirements for a durable minimal
conservation system
Taking aforementioned issues into account, we
recommend that a broadly representative
conservation system be established to provide a
minimum standard of conservation security in
which a maximum number of species can
survive over time. Such a system would ideally
meet the following criteria:
1. About 10 percent of the country be
protected by strict legislation for the
conservation of biodiversity and be under
strict management controls, without
human occupation or land use, except for
non-consumptive environmental services

However, strong flying species (birds and bats)
generally do not need a biological corridor as they
can fly across unsuitable areas, but weak flying
species would need to be able to land in an area
that provides the habitat they need for their
survival, while flightless species need to migrate
through a corridor with suitable ecological
conditions. So corridors primarily serve mediumsized and large mammals with significant
tolerance to different ecological conditions. In
most cases, the land between protected areas can't
be managed as protected areas and as the
Ethiopian population grows, more and more
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like tourism and water production (Bali
Declaration);
2. Typically small terrestrial ecosystems must
have a minimum of 1,000 hectares;
3. Typically
medium-sized
terrestrial
ecosystems must have a minimum size of
5,000 hectares;
4. Typically large terrestrial ecosystems must
have a minimum of 10,000 hectares;
5. Every ecosystem and every species of
special concern should ideally occur in at
least 3 different areas at or above its
minimum size respectively minimum
population, or as an embedded ecosystem,
or only once if an ecosystem covers more
than 100,000 hectares;
6. The integrity of aquatic ecosystems must
be
preserved
with
appropriate
management measures in the entire
watershed but they may not always need
to be incorporated in the protected areas
system in its entirety;
7. There should be a modest specific fund to
compensate farmers for livestock kill near
protected areas if they commit to not
killing the predators;
8. There should be a modest specific fund for
captive breeding of highly threatened
species, where practical.
For desert areas, the minimum ecosystem sizes
may be greater, as the sparse vegetation can
only support very low densities of the larger
herbivores, but no data have been found to
reliably develop criteria. It is suggested that for
the desert areas to be added to the EPAS, large
areas be selected that easily can protect the
populations of their large herbivores, rather
than to figure out minimum ecosystem size
criteria.

as essential complementary safety net in the
overall species survival strategies to be considered
on a case by case basis. Ex situ conservation effort
of endemic and endangered species can include
the following programmes:
• Species kept in national zoo(s), participating
in a captive breeding programme;
• Specimens kept in foreign zoos participating
in and international captive breeding
programme;
• Enclosed breeding populations at artificially
maintained high densities.
A special note should be made about international
captive breeding programmes in foreign zoos.
While at first glance, allowing foreign zoos to
have some of the most precious species of a
country seems like giving up on a national asset,
the advantages may far outweigh the
disadvantages:
• The first benefit of captive breeding
programmes is that they serve as safety nets
against extinction in the wild.
• By spreading a captive breeding population
over different zoos, the threat of a terminal
infection among all specimens of the species
becomes negligible.
• Captive breeding programmes in foreign zoos
are totally free of costs for the GoE, and
often, zoos are willing to pay for certain
species.
• The rare and / or endemic animals at display
provide free propaganda for nature oriented
tourism to Ethiopia. Zoos are always proud to
collaborate in ex situ conservation
programmes and they strongly advertise their
role for the conservation of the country of
origin of such threatened species. Rare
animals are usually put in nicer-looking
enclosures and specific information signs
inform the public about the uniqueness of the
animal and about the effort the government of
the home country is making to protect the
animal. Thus the rare and / or endemic
animals become “ambassadors” for Ethiopia.
• Many zoos have members, who receive
periodic information about the zoo and its
animals. All great opportunities to promote
nature oriented tourism to Ethiopia.
• Some animals even serve as symbols for a
country as a whole, like the Panda for China.
Animals with great symbol value for Ethiopia
include, the Ethiopian Wolf, the Somali Wild
Ass and the Walia.

It should be born in mind that probably no
country in the world can meet all these
requirements; moreover, it is impossible to
design a system that can protect all species of a
country, so one would have to go for what is
realistically feasible.
The National Biodiversity Strategy and Action
Plan concludes that “...field gene banks, in vitro
storage and captive breeding measures” are
needed.
While in situ conservation is the most important
part of the conservation effort of rare and endemic
species, ex situ conservation should be considered
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Given the delicate state of survival of a variety
of rare and / or endemic species in Ethiopia, it
would be wise if EWCA seeks ex situ
conservation partners to place as many
critically endangered as species in captive
breeding or ex situ conservation programmes
as possible. One can think in terms of a
collaborative programme for a zoo with
critically endangered species in or near Addis
Ababa, where tourists can see the rarest species
either in cages and / or enclosures in
preparation to visits to the places where they
live. A similar programme exists for the
Galapagos Islands where tourists can see the
endangered animals of the park in a captive
breeding facility. If properly established, such
facility may be largely self-financing.
However, the option to spread the extinction
risk by placing rare and endemic species in
foreign zoos should also be seriously
considered.
FAO (2007) stresses the need for a well organized
ex situ conservation system for botanical genetic
resources to be indispensable for Ethiopia because
of the wealth of rare plant genetic resources and
accelerated environmental and biodiversity
degradation. Therefore, there is a need to expand
ex situ conservation both in genebanks and
botanical gardens.It would be most efficient of
course if this could be combined with ex situ
conservation efforts for fauna.
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4

AREA EVALUATION

4.1

COMPARISON
OF
UNEQUAL
PARAMETERS
The study also includes an evaluation of the
existing protected areas. The programme, which is
called "MICOSYS" has been designed by the
WICE, in order to assess the conservation values
of the areas based on biological, socio-economic
and cultural variables.

algorithms is a serious drawback, as they are
difficult to understand for stakeholders with no
experience in digital modelling, and it will be
difficult to take ownership of the generated
results.
WICE is of the philosophy that a planning tool
should be "friendly" and transparent so that any
computer user can work with. So from the
beginning, MICOSYS was designed in a
spreadsheet, which is accessible to most scientists,
planners and managers as opposed to heuristic
programmes.

Its acronym comes from its English name
"Minimum
Conservation
System"
This
programme helps to identify the minimum
requirements of a national protected areas systems
for the lasting conservation of most species in a
country or region. Once identified the minimal
conservation system, the programme can help to
design different models of alternatives with
different levels of conservation security.

4.2 EVALUATION CRITERIA
4.2.1 Socio-economic benefits
Besides biological purposes, protected areas serve
many other purposes as well, and where present
and practical, they too are taken into consideration
in MICOSYS.

The programme was originally developed in 1992,
for the formulation of a World Bank forestry
programme in Costa Rica. It was developed as a
transparent spreadsheet programme for the
analysis of the presence / gaps of species and
ecosystems protected areas systems, using
selection criteria developed by the FAO. (Miller &
Thelen 1971, Miller 1973, Moseley et al. 1974).
The programme MICOSYS has evolved and
matured through different uses in subsequent
World Bank and UNDP projects on several
continents. The programme is very flexible and
lets one add new variables to meet the specific
needs of the country by adding columns and / or
sheets.

In the coming section we briefly review the most
common potential benefits and analyse their
potential for including them in a weighting
system.
4.2.1.1 Environmental or ecosystem services
Many documents have been written about
ecosystem services, most notably the IUCN series
on “Best Practice Protected Areas Guidelines”,
formulated by multi-national teams of the IUCN
World Commission Protected Areas. All
documents of the series can be downloaded from
this link:
http://www.natureworldwide.info/documentation/i
ucn.htm

The system starts out with the areas that have
already been established and then it identifies the
gaps in the conservation coverage needed for a
robust in situ biodiversity conservation system.
Obviously, the modelling programme is a digital
support tool and in the end, one always needs a
professional review.

Moreover, the Millennium Assessment wrote a
number of holistic documents; particularly
relevant are the issues on Biodiversity Analysis
and on Health (2005a y 2005b); they reported that
globally, 60% of the ecosystem services have been
degraded; another source is the Africa
Environment Outlook 2, Biodiversity (UNEP
2006). Particularly the Millennium Assessment
documents have been summarized to elaborate
this section on ecosystem services.

One could also use a programme linked to GIS,
which is called "MARXAN", developed at the
University of Adelaide, Australia (Ball 2000) or
another modelling programme, "Planning Tools v.
protected areas 2.0 " developed by TNC.
MARXAN uses heuristic stochastic optimization
routines (Game and Hedley 2008) to generate
reserve areas that meet certain objectives of
biodiversity and socio-economic needs. However,
for purposes of public planning, working with
programmes that depend on complex heuristic

Categories
"Ecosystem services", are the benefits people
enjoy from ecosystems, which include the
following categories:
1. Provision of raw materials such as foodstuffs,
water, wood fibres and minerals;
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2.

Regulatory services, such as the regulation of
climate (including avoided greenhouse gas
release, GHG and carbon), flooding,
diseases, water quantity and purification;
3. Cultural services, such as recreation,
enjoyment of aesthetic and spiritual values;
and
4. support services, such as soil development,
photosynthesis and nutrient cycling.
(Millennium Ecosystem Assessment 2005a)

(accessibility to schools and shopping areas,
the value of other houses, etc.) Originally,
around protected areas, real estate prices only
reflect the values of rural real estate, but
eventually, they will start to rise and as the
popularity of an area increases, the prices of
land and houses can rise very quickly. That
has happened in the 1970's and 80's in the
USA and the 90's in Costa Rica (Vreugdenhil
1992a).

One way or the other, all protected areas generate
ecosystem services; ÖBF (2009) overwhelmingly
demonstrated the economic importance of
Ethiopia's protected areas for both the people of
Ethiopia and for the economy. Not all of the
benefits in that report can be directly influenced
by EWCA management and this report focusses
on those benefits that are most intimately related
with the EPAS and its management. In the
following section we first review the potential
benefits.

With so many valuable benefits, one can't weigh
each one of them and one must only select those
that are most directly related to sustainable
biodiversity conservation.
Production of raw materials
These are the products that may be produced by
ecosystems:
Food and fibres
These include the wide array of products derived
from plants (e.g. Figure 56), animals and
microbes, such as wood, fodder (e.g. Table 7),
sisal, wool, silk and many other products derived
from ecosystems. All protected areas are grazed
and produce fodder.

Socio-economic benefits of ecosystem services
(see Figure 62) include (Millennium Assessment
2005a, UNEP 2006):
• The sale of products and direct
environmental services. It is a variety of
products and services, such as medicinal
plants, collection of entry fees to protected
areas, concession fees, carbon sequestration,
etc. It consists of the direct payment for
services and products generated by protected
areas (CIFOR 2006);
• The value of avoided costs. Services enable
society to avoid the costs incurred in the
absence of such services. For example, by
providing access to protected areas expatriates
may spend more vacation time in Ethiopia
and less in their country of origin, thus
reducing their spending abroad while
increasing in-country expenditure;
• The value of replacement costs. Ecosystem
services could be replaced by artificial
systems e.g. a water purification plant
replaces a forest for water purification needs;
• Added Location Value. The price of a
product reflects the internal characteristics of
the product being sold and together with the
external factors that affect them. The most
common example of the added location values
is seen in the housing market: the price of a
property is determined by household
characteristics (size, appearance, condition),
and
neighbourhood
characteristics

WICE
86

Gap Analysis of the protected areas system of Ethiopia
Figure 56: a) Traditional ploughing for the
production of food it still the most common
practice in Ethiopia. b) Rope made from sisal.

Productivity of honeybees is low and only an
average of 5 kg of honey can be cropped per hive
per year in Sheko and Yayu. However, according
to the local Department of Agriculture, in areas
where improved technology had been introduced,
up to 15 kg/hive/year had been achieved.

In Ethiopia, fodder is one of the main commodity
harvested from (semi-) natural ecosystems.
Table 7: Annual amount of fodder produced from the
forests of Ethiopia 1995 – 2005 (Sisay et al 2008)

Table 8: Production of honey and beeswax 1994 –
2004) (Sisay et al 2008)
Honey
Beeswax
1995 2005
1995 2005
Estimated beehives in
3.5
3.9
Ethiopia (millions)
Avenge production per
6,5
6,5
1
1
hive (kg/hive)
Total production in
23
25
3.5
3.9
Ethiopia (t)
Assumed share of
70
70
70
70
total
production
derived from forest
resources (%)
Quantity of production
16
18
2.5
2.8
attributed to forests
(kg)

Forest type

1995
2005
Area subject to grazing ha.
Forest
203,056
l72,249
Wood land and shrub
l3,704,056
13,281,331
land
Bamboo
55,337
55,337
Productivity
of
fodder
(t/ha)
Forest
0.35
0.35
Wood land and shrub
0.6
0.6
land
Bamboo
0.94
0.94
Total yield of
fodder (t)
Forest
7l,070
60,287
Wood land and shrub
8,222,434
7,368,399
land
Bamboo
52,0l7
52,017

Fuel
Firewood and charcoal are the main sources of
cooking wood in Ethiopia. Properly regulated, the
collection of firewood, still can be practices in
many parts of Ethiopia and depending on the area,
the collection of fuel wood (Figure 57) can be part
of anti- bush-encroachment and invasive species
programmes In many parts of the country where
fuel-wood is becoming scarce, livestock dung is
becoming increasingly used as cooking fuel.

The total fodder produced from forests in the
country is more than 8 million tons per year.
Another product from natural ecosystems is honey
(Table 8). Deffar (1998) reported (at the time) that
although the production system is still very
traditional, Ethiopia was fourth in beeswax and
tenth in honey production on a world level.

Figure 57: The main cooking fuels of Ethiopia are:.a) fuel wood and b) charcoal.
Genetic resources

The genes of the wild representatives of crop
species and production animals contain extremely
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valuable
genetic
varieties
for
genetic
enhancements. It is of key importance to conserve
these original wild genetic resources, such as wild
coffee and teff and frankincense.

Ornamental products
Many animal products, such as hides, horns and
feathers as well as flowers are used for
ornamental purposes, including in the souvenir
trade.

Biochemicals, natural medicines and pharmaceutics
Many medicines, biocides, food additives and
chemical products are derived from wild species
that still survive in the natural ecosystems.

Figure 58: Ethiopia has many unexplored jewels for the ornamental flower trade, like a) the bizarre shaped Desert
Rose (Adenium obesum), popular as a flowering bonsai tree, b) the giant tuber passionflower (Ardenia globosa) and
c) a euphorbia with almost black flowers could be marketed among collectors of cactuses and succulents and d) many
flowering trees may beautify the fast growing cities of the country.

Fresh water
Fresh water is one of the most valuable products
of ecosystems and includes drinking water, water
for irrigation and for generating electricity.

they generate oxygen, while also serving as air
filters for airborne micro contaminants.
Climate regulation
Ecosystems influence the local climates through
evapotranspiration and heat insulation, while
carbon sequestration reduces climate change. For
example, locally, the changes in land cover can
affect both temperature and precipitation. On a
global scale, ecosystems play an important role in
climate by either carbon sequestration and
reducing the emission of greenhouse gases.

Regulation services
Regulation services are those benefits that are
derived from ecosystem processes, such al:
Purification and regeneration of air
Ecosystems filter and extract atmospheric
contaminants from the air, particularly CO2, and

WICE
88

Gap Analysis of the protected areas system of Ethiopia
Recent research has shown that forests not only
reduce local temperatures but they also slightly
reduce the overall global temperature. (Ban-Weiss
et al. 2011).

tariff, the company charges its consumers and
customers an additional amount to support
watershed management protection, combined with
a tax mechanism for payment for ecosystem
services (Miranda et al. 2003).

Regulation of water flows and storage
An important economic benefit is the production
of sediment-free, relatively constant water flows
for the production of drinking water and
hydroelectricity generation. Generally, for
irrigation applications it is less important that the
water is free of sediments as the latter also may
fertilize the land. The mere availability of
sufficient water to irrigate the crops during the
growing season is paramount. The economic
benefits of well-managed protected areas are
equal to the additional costs it takes to produce
clean silt-free drinking water and for electricity
generation and for irrigated crops to produce
water regularly during the growing season.
Particularly noteworthy is the absence of
sediments in basins fed by a dam, because when
the sediment fill up the reservoirs, turbine wear
increases while the lifetimes of reservoirs
decrease.

Since 2003, Mexico has designed and
implemented a set of national PES, which include
payments for watershed services, biodiversity
conservation, carbon sequestration and agroforestry, in order to protect forest ecosystems and
provide alternatives for forest managers (Corbera
& Gonzalez 2007).
In Colombia, the PES is based on the following
principles (Ministry of Environment 2008):
• Direct regulation ("command and control");
• Legal accountability mechanisms;
• certification;
• Market instruments and payments for
ecosystem services.
Erosion control
Natural vegetation is the most effective durable
measure against erosion control as it reduces runoff velocities and covers and binds the soil.

As the Ethiopian population continues to grow
and the level of economic development increases,
the demand for quality water, both for drinking
and for the purpose of hydro-power will continue
to grow. On the other hand, more (semi-) forested
land outside the protected areas tends to be
converted into non-forest land and the value of
watershed protection in the remaining land will
become increasingly important as time passes.
Thus the environmental service of water
conservation and protection of protected natural
areas is an evaluation criterion of great
importance.

Natural sewage treatment
Aquatic ecosystems may play a role in the
treatment of residual and sewage water.
Ecosystems can filter water and decompose
organic residues by aerating water in rapids (e.g.
Figure 59) and running waste water through
marsh lands.

A great challenge for society is to financially
reward landowners and communities for the
“service of protecting watersheds in order to
regulate run-off. In several countries in Latin
America, governments have been experimenting
with such mechanism, which is referred to as
“payment for environmental services” (PES).
Particularly, Costa Rica, Mexico and Colombia
have well advanced in the process of PES, where
in mountainous regions a certain amount of
money is per hectare of forest is paid to the land
owners or communities.

Figure 59: The Awash Falls not only are a key
attraction for tourism, but by aerating the water,
they also purify the untreated waste water of the
up-stream sugar plantation.

In Costa Rica, the Heredia Public Services
Company (ESPH) supplies drinking water. In its

Biological control
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To some extent, biological diversity may buffer
against the dominance and take over of crops and
livestock by pests and diseases.

Cultural services
Ecosystems provide many services such as
spiritual enrichment, meditation, recreation,
beauty, etc., which are reviewed in the following
paragraphs.

Polinization
Many wild species in natural ecosystems are
natural polinizers and the majority of cultivated
fruits depend on wild polinizers (e.g. Figure 60).

Cultural diversity
Ecosystems are among the factors that influence
and shape cultural diversity. For example, the
mountain cultures have clothes for insulation to
protect people from the cold, clothes of desert
people protect from solar radiation and heat,
tropical cultures have developed clothes that
accentuate corporal beauty while many traditional
customs of all cultures are inspired by
ecosystems, their processes and components. Also
social relationships and structures are deeply
influenced by ecosystems, their composition and
their products. For instance, nomadic herding
societies are very distinct from fishing societies
and agricultural societies (e.g. Figure 61).

Figure 60: Butterflies are among the many wild
polinizers, Harenna Forest.

Figure 61: Cultural differences between the livestock herding semi-nomadic Hamer a) and the fishermen at lake Tana.

Spiritual and religious values
All religions attribute many of their spiritual
values to components and processes of the
ecosystems.

as the research station at Bale Mountains National
Park.
Educational services
Ecosystems and their components and processes
are valuable components for educational purposes
and in many ways they serve as “open air” class
rooms.

Traditional and formal knowledge
All traditional peoples have lived with nature for
thousands of years and have developed great
knowledge, which, properly channelled can
benefit society as a whole. For natural sciences,
ecosystems function as open air laboratories, such

Inspiration
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Ecosystems are sources in inspiration for arts,
folklore, national symbols, architecture and
literature.

However, most of the many tourism initiatives in
protected areas and surrounding communities face
major sustainability challenges. In general,
tourism activities do not produce enough income
yet to finance the management costs of the areas
nor the economic needs of local communities. The
visitation infrastructure in the areas is underdeveloped, often in a poor condition, while the
visitor service still leaves much to be desired.

Aesthetic values
Many people highly value the beauty or aesthetics
of ecosystems, as reflected in their support to
national parks, passing time in nature and buying
recreational homes in the countryside.
Recreation, and ecotourism and safari tourism
Ecotourism and safari tourism involve visits to
undisturbed natural areas relatively, in order to
enjoy and appreciate their natural and cultural
attractions, through a process that promotes
conservation, has low environmental impact and
encourages the active participation of local
communities in the sharing of benefits while
contributing significantly to the overall tourism
industry. According to the World Tourism
Organization, the revenue generated from tourism
in developing countries has reached 42 percent of
total services and exhibit explosive growth
forecast for the coming years, especially in areas
of natural resources or cultural tourism, (ITB
2010). We distinguish between ecotourism and
safari tourism in that ecotourism is a more
involved nature oriented kind of tourism, and
includes birdwatchers and other amateur
naturalists. Safari tourism appeals to a larger
public that may not necessarily consider
themselves amateur naturalists, but, when going
to Africa, likes to see the African megafauna in
the wild. We also distinguish between tourism and
recreation, the latter being the national public
(including expatriates), that goes on a day's
outing, including visits to national parks and
historical monuments.

Support services
Support services are those that are necessary for
the production of all ecosystem services listed
above. They differ from provisioning, regulating
and cultural services in that their impacts are
indirect or occur over long periods of time, while
changes in the other categories have relatively
direct and short-term impacts. Some ecosystem
services, such as erosion control, can be classified
as both a regulator and support service, depending
on the time scale and immediacy of its impact on
people.) For example, humans do not directly use
the services of soil formation, although soil
erosion can immediately affect the incomes of
people through the impact or a decrease in the
provisioning service of food production.
Similarly, the regulation of climate is classified as
a regulatory service, but changes may have both a
local and global impact, while oxygen production
– through photosynthesis – is classified as a
support service. Some examples of support
services include primary production, production
of oxygen in the atmosphere, soil formation and
retention, nutrient cycling, water cycle, and the
provision of habitat.
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Figure 62: The relationships between environmental services and human well-being (Millennium Assessment
2005a)
4.2.1.2 Biodiversity conservation
Biodiversity can generate a variety of specific
benefits that can be assessed directly, such as
• Research;
• Open air “Classrooms” for outdoor
environmental education;
• products resulting from bioprospecting;
• genetic material for the improvement of
agricultural
products,
chemicals
and
medicines;
• external financing conservation projects.

physical, computational and social sciences, and
all benefit from the presence of associated centres
of excellence.
Environmental education
The International Union for Conservation of
Nature (IUCN) proposed in 1970, the following
definition of environmental education: "the
process of recognizing values and clarifying
concepts in order to develop skills and attitudes
necessary to understand and appreciate the
interrelatedness among men [and women],
his[/her] culture and his[/her] biophysical
surroundings”. Environmental education is a
"continuous process in which individuals and the
community become aware of their environment
and acquire the values, skills and willingness to
enable them to act upon solving present and future
environmental problems.”

Research
In some cases, there is a growing demand for
research facilities (field stations) for researchers
in protected areas. Direct benefits consist of the
expenditure in foreign currency of those programs
made through the operation of these facilities, and
thus generating contracts and jobs in areas with
very limited economic opportunities. Indirect
benefits include academic excellence of a
country's Guild, which, as shown in the case of
Costa Rica, goes beyond green science, since
these sciences now go hand in hand with the

Environmental education is impossible without
people being able to get to know and enjoy plants
and animals in their natural environments and
protected area play an essential role as "outdoor
WICE
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classrooms" for all Ethiopian children and
youngsters as well as for adults.
Bioprospecting
Bioprospecting involves the research for
identifying species, varieties, genes, and products
with current or potential use by humanity and
which plays an essential role in the rational use
and protection of biodiversity (Sittenfeld and
Gamez 1993 and Gámez15 et al.1993). It includes
targeted search for (micro) - organisms with
potential economic use, such as the production or
extraction (e.g. Figure 63) of new drugs
(antibiotics), enzymes, nutrients, ornamental
flowers, etc. It is a scientific tool that contributes
to society as it systematically searches for new
sources of chemical compounds, genes, proteins,
micro-organisms and other products with current
or potential economic value, and which form part
of biodiversity.

Figure 63: Extraction and analysis of
biochemical products of wild organisms at INBio,
Costa Rica.
Genetic resources
To reduce the risk of losing the original genetic
material of crop plants and livestock, one can
conserve the original germoplasm in situ in their
original ecosystems, thus conserving the
agricultural industry access to the original wild
genetic resource material for continued
improvements of productive breeds. Particularly
noteworthy in Ethiopia are coffee, teff and
frankincense.
External financing of conservation projects
It is worth mentioning that donor institutions –
public and private, multi- and bilateral donors –
invest considerable amounts of money in
programmes related to biodiversity conservation,
which make valuable contributions to the
economies of the recipient countries both at the
local and at the national level.

For identifying species of interest, bioprospecting
uses trained para-taxonomist, people from local
communities to collect and pre-identify species.
After the preliminary processing, researchers of
different scientific backgrounds analyse the
species and their chemical composition, using a
variety of biotechnological techniques. In this
way, significant employment and income
opportunities can be created. Bioprospecting
however, requires a significant academic and
research infrastructure to attract interested
financiers from the commercial sector.

4.3 COMPARATIVE WEIGHTING
4.3.1 The need for a scoring system
The comparative protected areas evaluation is
carried out on the basis of ecological, taxonomical
and socio-economical factors. Each factor has
been assigned a value or algorithm based on
professional judgement. Thus, each value by its
very nature, is subjective. But once established,
the processing of each factor is carried out the
same for each factor and each area. As the factors
are converted to numbers, the programme carries
out the paradoxal exercise of "adding apples and
oranges", resulting in a score for each area. Such
weighting allows relative comparisons between
different areas. We emphasize though that the
generated numerical values are merely indicative
and should never be used in an absolute sense.
4.3.2 Distinction between the areas
Not all of these benefits we reviewed previously,
apply to the protected areas in Ethiopia, nor can
each one contribute to the distinguishing between
the protected areas. To maximize the distinction
between the areas, one should exclude all
functions that apply relatively equally to each
area, because it would result in very similar values
for each area, which thereby lowers the
distinctiveness. While their numbers would raise
the overall levels, they would reduce the overall
distinction between them for two reasons:

Rodrigo Gámez is the founder of the bioprospecting
institute INBio (http://www.inbio.ac.cr), in Costa Rica
that pioneered the concept of bioprospecting and which
is the world's market leader. Gámez' original idea was
to co-finance the protected areas system of Costa Rica
with funding earned from chemical products
discovered through bioprospecting.
15
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1.

The overall score increases equally to all
areas, which will thus reduce the
proportional differentiation;
2. Unrelated factors tend to “average out”
against each other, thus decreasing their
distinguishing effects.
One example is the precipitation in each area;
important as water collection may be, but under
equal climatic conditions, all areas receive rainfall
proportionate to their total area. So it makes much
more sense to identify the specific micro-basins
that are used for producing drinking water, water
for irrigation and / or the generation for
hydroelectricity, weighting only those parts of
each protected area, that is directly used for that
purpose. In the following paragraphs we assess
the distinctiveness of each benefit. Table 9
summarizes the effectiveness for weighting of
each potential benefit.

To some extent, the use of invasive species – such
as invasive shrubs for fuel wood – can be part of
an eradication programme, but it would become
too complicated to use such benefit for weighting.
A similar use may be permitted in the context of
the reversal and combat of bush-encroachment.
There are some applications that require the
extraction of only very small numbers of
specimens to be later exploited in agricultural or
industrial production processes outside the
ecosystems. To such purpose the collection of
specimens would be permitted for:
• Genetic improvement of agricultural products;
• Bioprospecting;
• The production of ornamental plants in
horticulture.
The collection of some individual specimens for
such purposes can be executed without greatly
affecting ecosystems.

4.3.3

Services with restricted distinction
potential
4.3.3.1 Raw material production services
All Conservation Areas can produce food and
fibre and fuel (particularly firewood and / or
charcoal) and weighting these values does not
contribute to the distinction between the areas.
Moreover, once protected legally for the
conservation of biodiversity, the ecosystems
should not be exploited for the production of these
organic products anyway. In the case that they
would be exploited for these purposes, the values
of their scoring would in fact be negative for
biodiversity conservation, and in such a case, they
would apply equally to each ecosystem. For this
reason it does not make sense to weight them.

From the point of view of weighting, all
ecosystems have the same potential to host
species of commercial value and therefore, there
is no reason to weight any area specifically.
However, there might be specific species – like
wild coffee – whose genetic material is dependent
on natural ecosystems, and such species need to
be weighted, which is done through the weighting
as species of special concern.
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Table 9: Summary of potential benefits and their effectiveness to distinguish between areas.
DISTINGUISHING CHARACTERISTICS
Criterion

Significance

Proportional

Impact

Distinction
potential

Interest

Production services
Fibres and foodstuffs
Fuel wood
Genetic
Biochemicals
pharmaceutics

and

Ornamental plants
Bioprospecting
Wild pets

local + national

yes

direct

no

private

local

yes

direct

no

private

local + national

no

direct

yes

mixed

local + national

yes

direct

no

mixed

local + national

yes

direct

no

mixed

national

no

direct

no

mixed

local

yes

direct

no

private

Regulatory services
Productive watershed
Soil protection
Carbon
storage
sequestration

and

local + national

yes

direct

yes

mixed

local

yes

direct

no

mixed

international

yes

direct

yes

public

Cultural services
Inspirational and religious
values

local + national

no

direct

no

public

Traditional knowledge

local + national

no

direct

no

public

(Eco-)tourism

local + national

no

direct

yes

mixed

Extraordinary landscapes

local + national

no

direct

yes

public

Environmental education

local

no

direct

yes

public

local + national

no

direct

no

public

local

no

indirect

no

private

indirect

no

public

Research
Real estate value

Supporting services
All support services

national

yes

Biodiversity and geological phenomena
Species of special concern
Ecosystems
Extraordinary
phenomena

geological

local, national y/o
international

no

direct

yes

public

local + national

yes

direct

yes

public

local + national

no

direct

yes

public

Also listed are the following characteristics:
Scope: Defines the level at which the benefits primarily occur;
Proportional: Determines if the characteristic is proportionate to the size of the PA;
Impact: Defines if the impact is direct or indirect
Interest: Defines for which sector the benefit is important.
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4.3.4 Scoring parameters
Taking into account the distinction potential of
each potential parameter Table 9, the following
factors will be included in the programme
MICOSYS:
1. Size of the protected area;
2. Ecosystems;
3. Species of special concern;
4. Known genetic resources;
5. Productive watersheds;
6. Ecotourism;
7. Outstanding landscapes;
8. Outstanding cultural, archaeological and
palaeontological sites;
9. Extraordinary geological phenomena;
10. Environmental education and research.

areas should not score at all so that the most
potential areas rise in the scoring.
Connectivity
The connectivity between the protected areas is an
element of great concern. Many protected areas
are separated from the others over great distances.
Many large mammals still migrate by great
distances, which is particularly the case for large
male predators. Relatively less inhabited savannah
areas such as in the south and the west, and
isolated uplands still provide sufficient cover
through which mammals can roam from one area
to another, but as rural populations grow, land use
will be intensified and woody cover is bound to
gradually diminish, thus increasing the state of
isolation of most protected areas. While being
important, particularly for the large mammals, we
have not been able to develop a scoring algorithm
for connectivity. There are too many factors
involved in assessing connectivity between
different areas that can't be easily determined,
even if one can see the connecting range on
Google Earth.

The weighting of the used criteria are described in
the MICOSYS Manual, of the present study. The
following paragraphs summarize the weighting of
each factor.
Surface in ha
The size of an area under protection is important
for the conservation of minimum populations of
species; the greater a protected area, the more
effective the protection of the species belonging to
the area. So one needs to assess the size in
hectares of each area and of the ecosystems
needed to establish a representative system
protected areas system. Thus, the protected areas
accumulate points proportionate to their sizes in
hectares.

Research potential
The benefits of scientific research to society are
so obvious that it is not necessary to even try and
mention them in this short paragraph. However,
research in protected areas can generate
considerable benefits on a variety of fronts.
Protected areas attract foreign researchers (e.g.
Figure 65) interested in tropical biology, as it can
only be carried out in the tropics. Particular
interesting are the biological stations (e.g. Figure
64) that are run in cooperation with foreign
institutions. Such facilities generate local
employment opportunities for national scientists
while benefiting from exposure to external
scientists,
greater
scientific
productivity,
employment for local stakeholders and foreign
spending, etc.

The effectiveness of additional protection per
hectare gradually decreases with the size of a
protected area. For this reason, the scoring is
based on an algorithm that includes a square root
of the area size, so that the scores increase slower
for larger areas.
The weighting of a protected area for its socioeconomic opportunities and appreciation is
somewhat sensitive and delicate. Most of these
values are not measurable proportionately to their
size and they are very subjective to the evaluator's
background. When asking local stakeholders, each
would value "their own" area with the highest
score possible and applying the maximum value
for each area would result in little distinction
between the areas. In order to take advantage of
the differentiation potential between different
protected areas, only a few areas should score
with the maximum value and at least half of the

WICE
96

Gap Analysis of the protected areas system of Ethiopia
Figure 64: The small biological station at Bale
Mountains National park is an example of how
research facilities in protected areas can bring
knowledge benefits to the country while
contributing to local employment.
Fields of research in which Ethiopia can excel are:
• Highland endemism;
• Genetic flow and survival in small
populations of wild predators;
• Afro-alpine ecosystems;
• Wildlife migration.

Figure 65: Ornithologists studying birds in the
tropical forest.

Figure16 66: Sheet A: General data

•

4.3.4.1 Area size in ha
The area size of a protected area is important for it
effectiveness as an in situ conservation instrument
for the following reasons:
• The number of species belonging to an
ecosystem increases with its size;
16

•

The number of ecosystems per protected area
increases with its size;
Many fauna elements migrate and the larger
an area, the better the chance that they may
find permanent refuge in an area;

The figures represent examples of MICOSYS and figures do not reflect real data.
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•

•

•

The greater the area size, the larger the
populations it can harbour and the greater the
genetic diversity and the greater the resilience
to genetic flow as well as to terminal
population fluctuations;
The larger an area, the more favourable the
relationship area – periphery, which reduces
the impacts from external factors as well as
the relative impact of edge effects;
Management costs are rather proportionate to
the length of the periphery than to the area
size, and therefore the management costs per
ha greatly decrease with the size of an area.

EPAS, their distribution should also be taken into
consideration. Therefore the scoring also includes:
1. Charismatic species
2. Globally threatened and vulnerable species of
fauna;
3. Endemic and restricted range fauna and tree
species.
Each SSP contributes 1 point to the known area of
occurrence (see Figure 69 and the MICOSYS
table in the Annex document).
One should realise that the georeferencing of field
records with GPS units is a recent technique, and
that most data are from before the time that field
data were georeferenced. Some data have been
assigned a reference after the observation, merely
indicating a general region where it has been
observed. In general, most data from before 2006
have questionable georeferenced positions, as
prior to that year, global positioning unit (GPS)
were relatively costly and extremely inefficient in
the use of their batteries, rendering the
georeferencing of field data cumbersome and
expensive. So few data prior to 2006 were
recorded with measured coordinates.

4.3.4.2 Ecosystems
As mentioned previously, the Ecosystems Map of
Ethiopia is based on a hierarchical physiognomicecological vegetation classification that takes into
account ecological factors such as climate,
elevation, seasonality and the structure of
vegetation. One of the main advantages of this
system is that one can see many of their attributes
in the field, on satellite images and Google Earth,
which then allows for both the classification,
distribution and spatial quantization of each
ecosystem.

Moreover, in the absence of recorded data, the
presence of species is based on interviews with
park staff. While this method may be unscientific,
in many cases, such sources are much more
current than historical records; the latter can only
tell us that a certain species once was there, but
not if it still is present; the scouts on the other
hand in many cases have the best knowledge of
the current wildlife in an area. As management
improves, monitoring records will either confirm
those data or – in absence of new records coming
in – render those data questionable.

In principle, each ecosystem receives a total of
100 points. Of these, 50 are divided by the
number of the protected areas of occurrence and
the other 50 are divided equally among the areas
as percentages of the total area of each ecosystem
in the EPAS. The sum of these figures are
presented in the programme and then the values of
all ecosystems of each area are combined into a
total score per area.
There are many more river segments than occur in
the map, but due to their narrow sizes most were
not mappable. In order to not unduly favour one
area over another, the score has been reduced to
50%.

4.3.4.4

Economically exploited watersheds in
protected areas
All land is part of a watershed, and for the
distinction between protected areas, it does not
make sense to score the entire surface of each
area. It makes much more sense to only value
those parts of protected areas that feed into a
drinking water facility, like in Nechsar National
Park or that replenish the aquifers used for the
production of drinking water and irrigation or that
feed into a reservoir that produces many benefits
such as electricity, irrigation, fishing, recreational
boating, etc.. The contributing sizes should be
generated from those areas of a protected area that
are actively contributing.

Reservoirs are artificial ecosystems that have
equivalents in the natural lagoons, reason to
reduce their value to 25%.
4.3.4.3 Species of special concern
In previous sections we argued that ecosystems
are essential in assessing the representativeness of
the protected areas and scoring their values. By
including all ecosystems, in theory, the large
majority of the species should be included in the
protected areas system. However, to assure the
presence of species of special concern in the
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4.3.4.5 Tourism value
One of the objectives of national parks is to “set
aside certain areas of outstanding scenic and
scientific value for the enjoyment of present and
future generations”, and thereby, visitation is and
essential condition for the existence of national
parks.

ease of access, unique wildlife and other
biodiversity, scenic beauty and diversity, such as:
• Old growth forests;
• The largest mountain massif of Africa with
dramatic scenery;
• Extraordinary waterfalls;
• Hot sulphur springs of international quality;
• Volcanic features of international quality,
including a permanent lava lake;
• A large number of conspicuous (semi-)
endemic mammals (e.g. Figure 67) and birds
and extremely rare animals;
• Well visible unique wildlife;
• Extraordinary traditional tribes;
• Wetlands;
• Outstanding geological formations;
• Gradually improving road access and an
outstanding in-country flight service.
In order to distinguish between the areas only half
of the areas can score, while there should be a
considerable difference between the scoring areas.
4.3.4.6 Scenic landscapes
Scenic landscapes (e.g. Figure 68) are different
from touristic values in the sense that they apply
to more generic characteristics of nature. An area
with a difficult access may have an exceptionally
beautiful scenery from a distance, but it may be it
is difficult to get into and it may not be visited
very often. In such case, it may score well for
scenery but poorly for tourist value. This
characteristic scores up to 25 points.

Figure 67: The endemic Mountain Nyala
(Tragelaphus buxtoni) is easily visible near the
visitor centre of Bale Mountains National park
and may be considered as one of the top
attractions for safari tourism.
In general, the current tourism value of the
national parks is limited in the sense that most of
the parks don't respond to the expectations of the
ideas that most European and American tourists
have of safari parks, which are savannahs teeming
with African wildlife. In fact, there are two
problems that – though related – are not the same.
One of the problems is that in many parks,
wildlife is shy due to disturbance and poaching.
As a result, the animals tend to avoid people and
keeps visitors at a large distance. The other
problem obviously is, that in many areas, the
populations have been reduced to low numbers for
most species. Therefore, there is a significant
difference between the current tourism value,
which is rather low, and the potential value, once
populations have been allowed to recover due to
adequate protection, and which is considerable.
For this reason, the scoring distinguishes between
current tourism value and future potential.
Between both options, a maximum of 50 points is
possible.
As many national parks potentially may have
abundant wildlife once protected, other
considerations must be taken into account, such as
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Many other geological phenomena exist, but the
afore mentioned ones are among the most famous
ones, and no doubt of federal significance.
4.3.4.8

Cultural,
archaeological
and
palaeontological sites
Most historical and archaeological sites of
Ethiopia are outside of the national parks system
but those that include archaeological or
palaeontological sites may be valued up to 50
points.
4.3.4.9 Special research potential
Joint research programmes between universities
of Ethiopia and abroad contribute to the quality of
higher education and research. Moreover,
biological field stations provide local employment
as well as counterpart research opportunity.
Particularly, endemic mammals enjoy the interest
of foreign universities and protected areas may
score up to 15 points for interest in joint research
programmes.
4.3.4.10 Carbon content and sequestration
potential
Carbon carbon content and the potential for
carbon sequestration can to some degree,
differentiate between the values protected areas
values, but this would require rather detailed data
on the standing wood volumes and the potential of
each ecosystem for carbon sequestration
depending on the degree of intervention in any
given area. It is interesting to note that in the
carbon market, the deforested areas score higher
than well-preserved areas. On another note, high
carbon sequestration potential does provide a
potential for REDD+ financing, which would add
a positive dimension in the weighting. Given the
complexity of the assessment as well as for its
weighting it is not advisable to use carbon content
as a scoring factor for protected area weighing.

Figure 68: Roughed cliff and escarpment
landscape of Simien Mountains National Park.
4.3.4.7

Extraordinary
geomorphological
formations
In the scoring system, geological phenomena are
scored with a value of up to 100 points.
Ethiopia has dramatically beautiful and interesting
geomorphological phenomena, although some of
them are not included in the federal protected
areas system, most notably:
• Blue Nile falls;
• Erte Ale volcano;
• Sulphur springs at Lake Assale;
• Hypersaline Lake Assale;
• Awash Falls;
• Sof Omar Caves.
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5 EPAS REPRESENTATIVENESS
5.1 GAP ANALYSIS CRITERIA
The concept of a gap analysis
A gap/representativeness analysis is a study to
identify which forms of biodiversity are absent in
the protected areas system or in insufficient
quantities to warrant long-term biodiversity
conservation.

very few data of species of special concern.
Moreover, many proposed new areas are relatively
small, particularly the ones that focus on a
particular remnant ecosystem.
It is not the purpose of the scoring to establish an
importance hierarchy of the protected areas. The
scores are merely used to help assess which areas
should be part of the EPAS for being areas of
national significance. As the Biosphere Reserves
consist of a mixture of large areas that are under
intensive land use and core areas, they could not
be compared with the protected areas. Therefore
they have not been included in the scoring
oversize. They are considered as imminent
importance and are treated as such.
Recommendations of expansion of several areas
are in support of the Biosphere Reserves.

The principles
The principles of the Gap Analysis have been
described in Chapter 3 and basically involve the
representation of ecosystems and species of
special concern with sufficient repetitions in
different protected areas that the risk of accidental
extinction is minimized. For ecosystems adequate
representation requires:
1. Typically small Terrestrial ecosystems must
have a minimum of 1,000 hectares;
2. Typically large terrestrial ecosystems must
have a minimum of 10,000 hectares;
3. Typically
medium-sized
Terrestrial
ecosystems must have a minimum size of
5,000 hectares;
4. Every ecosystem should occur in at least 3
different areas at or above its minimum size,
or as an embedded ecosystem, or only once if
it covers more than 100,000 hectares.

It is not the purpose of the scoring to establish an
importance hierarchy of the protected areas. The
scores are merely used to help assess which areas
should be part of the EPAS for being areas of
national significance. In general, areas with more
than 100 points are important, but some have lost
part of their significance due to severe habitat
destruction.
Table 10 lists the areas that are beyond any doubt
of national significance and are essential for the
Ethiopian Protected Areas System.

For species of special concern it would require the
presence in at least 3 – 4 protected areas at
population levels of a minimum of 500
representing individuals.

Table 10: Areas of unquestionable national
significance to be included in the EPAS

Area
Senkele-Hartebeest
Yabello
Murulle C.H.A.
Gewane
Geralle
Yangudi Rassa
Abijatta-Shalla lakes
Chelbi
Nechsar
Alatish
Kafta Shiraro
Gambela
Awash
Mille Serdo
Babile Elephant
Mago
Omo

Sometimes it is can be more advantages that
protected areas consist of a number of close-by
separated areas, than to create a single area which
includes major problems or that contain extended
agro-pastoral areas with settlements.
5.2

THE NATIONAL SIGNIFICANCE OF
THE PROTECTED AREAS
MICOSYS has been set up to develop alternative
scenarios for situations in which more than 10
percent of a country is available for biodiversity
conservation. The currently protected areas –
including the controlled hunting areas, cover
about 6,500,000 ha, which is about 6% of the
territory. As this is not the case for Ethiopia, we
have only used the scoring as an indicator (see
Figure 70) for evaluating the relative importance
of the individual areas. However, this has to be
used with great care, as many areas, and
particularly the proposed new areas, have no or

Score
118
130
151
167
171
178
197
205
218
222
243
260
263
268
301
304
317
WICE

101

Gap Analysis of the protected areas system of Ethiopia
Simien Mountains
Bale Mountains

birds, but in case of strong fluctuations in water
level, the fringes of reeds and woody vegetation
may be absent. Aquatic flora usually is
widespread and is not regionalized.

376
580

Table 11 lists the areas that seem to lack the
qualifications to be of national significance, but
which still may be important at a regional level.

It is difficult to have adequate representation of
each ecosystem that meets the gap analysis
criteria.

Table 11: Areas with relatively low significance
scores.

Area
Gibe Sheleko
Borena Sayent
Loka Abaya
Maze
Kuni Muktar
Dhati Wolel
Shashamane-Munessa C.H.A.
Odo-Bulu C.H.A.
Arba Gugu C.H.A
Chebera Churchura
Wergan Bula C.H.A.
Hanto C.H.A.
DinDin C.H.A.
Demero
Shedem-Berbere C.H.A.
Welshet Sala
Deara
Hurufa Soma

While usually most ecosystems can be protected
in large enough sizes, the repetition of each
ecosystem in 3 or 4 protected areas is not
universally possible. This study targets the
representation of both the important
ecosystems as well as the species of special
concern in the EPAS. Not all ecosystems are
considered important, as part of the identified
ecosystems are considered to be merely
development stages of the same ecological
conditions.

Score
1
2
2
2
3
11
16
19
20
22
30
34
35
37
47
50
51
55

The following ecosystems are not represented
sufficiently and new protected areas or
extensions of existing ones need to be created to
protect them:
1. Tropical
well-drained
lower-montane
forest, western highlands variant;
2. Tropical evergreen well-drained seasonal
bamboo forest, western highlands variant;
3. Tropical deciduous moderately drained
forest, Western variant;
4. Tropical deciduous moderately drained
forest, Eastern variant;
5. Tropical deciduous moderately drained
forest, Rift Valley variant;
6. Tropical deciduous well-drained lowland
forest, Western variant;
7. Tropical deciduous well-drained submontane forest, Western variant;
8. Tropical deciduous well-drained woodland,
Northwestern variant;
9. Reedland;
10. Freshwater bodies;
11. Alkaline water bodies.

Table 12 lists the areas that raise questions about
their national significance and briefly elaborates
their recommended inclusion or exclusion in the
EPAS.
5.3 ECOSYSTEM GAPS
The Ecosystems Map of Ethiopia identifies a total
of 125 natural or semi-natural terrestrial
ecosystems covering about 55,000,000 hectares 50% of Ethiopia - and 8 aquatic ecosystems. Most
identified and polygonized ecosystems however,
are intervened and usually there is human land use
within the boundaries of the polygons. There are
hardly any areas in Ethiopia where no
consumptive land use takes place, with grazing
being practised almost everywhere, including in
the EPAS.
There are 8 aquatic ecosystems, some of which
are reservoirs, which ecologically can be
considered to be artificial lakes freshwater lakes.
Generally, within the same region, they have the
same species of fish fauna and shore and water

In the context of this study it is not possible to
precisely demarcate them, nor assess the social
implications of their gazetting. Each area would
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require a gazetting and demarcation study. Figure
71 indicates the areas to be added; most of which
as the ecosystem polygons and in some cased a
general zone or water body.

For endemic and restricted range bird species:
• Prince Ruspoli's Turaco, (Tauraco ruspoli),
• Sidamo Lark, Heteromirafra sidamoensis;
• Yellow-Throated
Seedeater,
Serinus
flavigula;
• Salvadori's Serin, Serinus xantholaemus;
• Beira, Dorcatragus megalotis;
• Dibatag, Ammodorcas clarkei;
each need a new specific area.

The protected areas system of Ethiopia faces
immense challenges. The 10 percent criterion
assumes fully protected ecosystems without
consumptive use. Even with additional areas
added, Ethiopia would barely protect 8 percent of
its territory, while many of these areas have
people living within them and all of them
experience various degrees of consumptive use
practices. As these areas are partially used for
productive purposes, the expanded EPAS in
reality should be considered smaller than the
calculated 8 percent, although it is difficult to
assess how extensive it is in reality. With 10% of
the national territory being fully protected, 70% of
the species of the country would ideally survive,
provided that no changes occur in the ecosystems.
It is not known to what extend climate change will
effect the ecosystems, but as temperature and
precipitation patterns change, the suitability of
ecosystems for the different sets of species will
change and an unknown percentage of species
will no longer find the conditions that they need
for their survival. Therefore, the 70% survival rate
would need to be discounted for species losses to
a) climate change, b) less than 10% of the national
territory being protected and c) for human land
use and occupation within the protected areas.

The forest around Mt Guga, or Gughe, west of
Lakes Chao and Abaya are needed for the
protection of several endemic frogs, as well as
parts of the Western forests.
Obviously the endemic fish species of Lake
Tana can only occur in the lake and its
tributaries. The same applies for some of the
other endemic fish species of lakes.
Germoplasm species of national and international
significance are:
• Coffee, Coffea arabica;
• Frankincense, 7 species of the genus
Boswellia.
A natural coffee grove without any exploitation
is needed in the western forest complex to serve
as a genetic resource reserve. This would
ideally be combined with the western highlands
forest ecosystems in the Kaffa-Bonga and/or
Yayu Biosphere Reserve as a core area
protected under Proclamation 541.

Most species that are resilient to survive in
moderately used human landscapes can be
expected to survive in the extended EPAS, under
moderate
consumptive
use
management.
However, many species that need natural habitats
are likely to quietly disappear if they can't be
provided the appropriate conditions.

There are 7 species of Frankincense trees native to
Ethiopia and groves are intensively exploited
throughout the distributions of each species. For
each of the species not yet present in the
existing or proposed protected areas, a
germoplasm reserve or genetic resource grove
is needed in which the species will not be
exploited or grazed to secure the survival of the
native gene pool. Good locations of a minimum
of 1,000 ha must be identified.

5.4

SPECIES OF SPECIAL CONCERN
GAPS
Most terrestrial species of special concern are
already represented in the existing protected areas,
but some species need territorial expansion or
explicit inclusion in a new protected area. In
general, the concept of presence of viable
populations of each species of special concern
would be the same as for ecosystems, a minimum
of 3 times. However, that is not feasible for all
species, given their respective restricted range
distributions.

While Teff, Eragrostis tef, is also an endemic crop
species to the highlands of Ethiopia, it is not
known to live in the wild, so there is no point in
taking it up in the EPAS.
5.5

GEOMORPHOLOGICAL
PHENOMENA GAPS
Geomorphological phenomena of international
significance are:
• Blue Nile falls;
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•
•
•
•

Awash Falls;
Erte Ale volcano;
Hypersaline Lake Assale;
Lake Abe hot vents;

•
•
•

Mount Kundudo Cave;
Sof Omar Caves;
Sulphur springs.

Table 12: Areas of unclear national significance based of their scores.
Area
AbijattaShala
Lakes
National
Park

Alideghi
Wildlife
Reserve
Dati Wolel
National
Park
Tama
Communit
y
Conservati
on Area

Score
Observations
191 Abijatta – Shala Lakes National Park has lost all its valuable vegetation with the
exception of a small fenced out terrain around the headquarters. Its lakes are still
important for a variety of water birds. Lake Abijatta has a colony of Lesser Flamingos,
Phoenicopterus minor, and Lake Salle is important for Great White Pelican (Pelecanus
onocrotalus. Moreover, the lakes saline contents are rising as the water tables keep falling
due to heavy use of water for agriculture in the watershed. It is not clear what should be
done with this area. Under its current absence of management, this area among the most
threatened protected areas of the EPAS. There still is potential, but that would require
very severe measures, including enlargement of the non-grazed area, including at least
parts of the lake shores and a general effective water management programme in the
watershed.
75 Alledeghi Wildlife Reserve has a relatively high score, but insufficient were available to
determine the overall significance of the area as a wildlife reserve.
11

98

Dati Wolel National Park is undervalued for the lack of data. It is also one of the two
areas with considerable Papyrus Reedland, which could not be distinguished from the
available data sets, and which should in fact be a distinct ecosystem. It should be included
in the EPAS.
With 98 points, Tama Wildlife Reserve appears to be on the verge of inclusion in the
EPAS. With eminent threats of parts of Omo National Park and Mago National Park
being transformed into sugar plantations, this area becomes even more important. A
special recommendation is made for the Lower Omo River protected areas in Chapter 6.
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Figure 6917 : Partial presentation of Sheet G, MICOSYS: Species of special concern

17

For the full list consult Error: Reference source not found in Appendix 2.
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Figure 70: Scoring page MICOSYS
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6

presents a map of Etiopia with the locations. Precise
demarkation would be pending further studies of the
proposed areas.

PROPOSED NEW AREAS

This chapter briefly lists the gaps of the protected areas
based on the criteria reviewed in chapter 5. Figure 71

Figure 71: Proposed extension of the protected areas system
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6.1 AFAR DEPRESSION NATIONAL PARK
The Danakil or Afar Depression lies in the Afar
Triangle. It extends into the north-east of Ethiopia,
the south of Eritrea and into much of Djibouti
(Wikipedia). It is the homeland of the Afar people
who are known for their ability to withstand the
extremes and survive extraordinary harsh
conditions. It is known for its extreme heat and
inhospitality. The deepest point in the desert is
Lake Assale, which lies at less than 100 m below
sea level18 in the Afar Depression. Most of Lake
Assale is covered with an enormous salt deposit,
which was formed as in the past the Red Sea had
periodically flooded the area and then retracted,
after which the marine salts had deposited at the
bottom of the former sea. The current Afar
Depression's main industry is traditional salt
mining (see Figure 73); the salt is still cut by hand
and loaded onto camels for transportation to the
highlands. Caravans pass daily through Hamed Ela
near the mining camp where most tourists pass the
night. Recently, however, new industrial potash
mining concessions have been granted to Allana
Potash. http://www.allanapotash.com.

by thin layers of gypsum-like material. The pillars
are capped by gypsum anhydrite and clay beds
which protect them from rainfall-induced erosion
(http://www.photovolcanica.com/VolcanoInfo/Dall
ol/Dallol.html).
Many volcanoes exist in the region, several of
which being very active, including Erta Ale and the
Dabbahu Volcanoes. It was named by National
Geographic as the "Cruellest Place on Earth"
(Morell 2005). Erta Ale has one of the five
permanent lava lakes in the world, and is
increasingly visited by foreign tourists.
Being one of the hottest deserts on earth 19,
temperatures can run up to 50o C during the hottest
months from April to September and in reality, the
area is only somewhat bearable from December to
February, when temperatures are considerably
lower, but still high. Those conditions seriously
limit the tourism season to a rather short period.
And yet, the geological highlights and the
traditional salt winning and transportation on
Camel caravans make it more than worth the
discomfort for a journey through this desert.

Besides with salt fields – 120,000 ha (Wikipedia),
the floor of the Afar Depression is composed of
enormous lava fields, as well as rather flat covered
with sediment and sand dunes.

It is also home to wildlife, and according to Afar
elder Blea Asoba (pers. com. 2011), including
African Wild Asses, Equus africanus somaliensis,
Ostriches, Struthio camelus, Cheetah, Acinonyx
jubatus, and Oryx, Oryx gazella.

Due to volcanic activity, the Afar Depression has
some of the most colourful geiser-like activity in
the world, at Assale Lake. The hot sulphur springs
are in exuberance comparable to Mammoth Springs
in Yellowstone National Park in the USA. The
characteristic white, yellow and red colours are the
result of sulphur and potassium salts coloured by
various ions (http://www.photovolcanica.com).

The Somali Wild Ass, Equus africanus, is on the
IUCN's Red List as Critically Endangered. It is one
of the wild ancestors of the domestic donkey. The
main herd is located on the Afar Plains of Ethiopia

19

There is a big discussion about the hottest spot on
Earth. Many believe it is in Al Azizyah, Libya, with a
recorded temperature of 57.8o C and the second hottest
place being in Death Valley, California, USA, where it
got up to 56,5° C in 1913, which were probably taken in
the shade. A NASA satellite recorded surface
temperatures as high as 71° C for the Lut desert of Iran,
supposedly the hottest temperature ever recorded on the
surface of Earth, but that was measured differently. Then
again, the temperature can be taken as a yearly average,
a daily average, etc. So, we won't suggest that the Afar
Depression is the hottest place on earth. Maybe it is,
maybe it is not. But one thing is for sure: IT IS A HOT
PLACE.

Not far from there, one finds dramatically shaped
salt hoodoo formations. With Salt pillars up to 40 m
high these salt formations at the southwest flank of
Dallol mountain are some of the most impressive
geological features in the area. The pillars consist
of hundreds of layers of slightly pinkish (due to low
levels of KCl) halite (NaCl) salt deposits separated
We found several levels, all quite deeper than 100 m,
but we don't know which is the accurate level. Morell
(2012) mentions – 116 in National Geographic. Our own
GPS measured – 138 at Lake Assale, but none of the
figures we found seem to be based on the original
source.
18
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and according to Blea Asoba, small herds of up to
25 individuals pass through the Afar Depression.

Along Lake Afrera, a commercial salt winning
industry is emerging and will without doubt
compete against the traditional salt winning at Lake
Assale. This local industrial salt winning could very
well out-compete the traditional salt mining
industry. A mechanism may need to be
developed, so that the traditional Afar salt
miners and transporters would get some kind of
subsidy for carrying out their traditional
practices. This could be paid from the entrance
fees into the region.

As is equals Yellowstone National Park – the
worlds' most famous national park - in many
aspects, the Afar Depression is an absolute must
as a national park in the EPAS. It combines
dramatic geological phenomena (see Figure 72)
with the exceptional desert biodiversity, while
the cultural elements of the traditional salt
mining, the camel caravans and the culture of
the Afar desert people put the icing on the cake
from a tourism point of view.

As geomorphological highlights and cultural
traditions would be the primary focus of the
proposed national park, inhabitation and
traditional grazing would be part of the
management objectives. Moreover, this proposed
park would require a marriage between modern
mining activities and conservation.

The proposed national park coincides with the
Ethiopian xeric grasslands and shrublands
ecoregion.

Figure 72: Proposed Afar National Park. a) Traditional salt mining still practice at Lake Assale b) The salt hoodoos in
the Afar Depression c) The hot sulphur springs are some of the brightest volcanic phenomena in the world d) Visionary
Afar elder, Blea Asoba, in the heart of his Afar home land.
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•

Shortly after we had written this chapter, 5 tourists
foreign tourists had been killed in the Afar
Depression and through this report we send our
condolences to the families and friends of the
victims. Nevertheless, we hope that this most tragic
event does not become an obstacle in the
development of tourism and the creation of a
national park in the region. Even though we have
not been able to find hard data, tourism to the
highlights in the Afar Depression appear to be
catching on rapidly. A recent article in National
Geographic has by Morell (2012) had kindled
interest in seeing this wild beautiful desert.

•
•
•

Every group has to take 2 or more military
when visiting Lake Arar and the sulphur
springs;
Every group has to take 2 or more additional
Afar guides to travel to the Erte Ale Volcano;
Every group must have a minimum of 2
vehicles;
Every group should have a permission from a
regional control post for which a considerable
fee is charged.

Well intended as these measures are, they tend to
considerably increase the travel costs, which has a
rather negatively impact on the visitation potential
of the area, while little of the elevated costs benefit
the Afar people.

But – besides safety from terrorism – tourism is
facing many challenges, some of which can be
solved, while others will need to be solved over
time.

First of all, with so much cross-country travel, the
tour operators must charge a considerably higher
fee than to other destination in the country to
compensate for the additional wear of their
vehicles. For all practical purposes, a four-wheeldrive (FWD) vehicle can't take more than 4
passengers besides the driver. With as many as 5 –
many more for larger groups - seats taken with
police officers, soldiers and Afar guides (grouped
together in this document as “protectors”), any
group will have to spend a considerable amount
extra on hiring extra vehicles to take these people
along into the area. Moreover, there is an additional
fee for every accompanying protectors well as the
need to bring along more water, food and shelter.
As a result, the costs for a typical 5 day's extension
become inhibitive for many tourists.

Visiting the area is so expensive and complicated,
that only wealthy tourists can actually travel there.
In practice, it requires a previously arranged
booking, as last minute local bookings are very
difficult to arrange. Most tourists to Ethiopia, book
a visit to the Afar Depression as and extension to
their main Ethiopia package, for which they are
charged 3,000 to 3500 Euros extra; very few
tourists can effort such costly extension. Moreover,
it is very difficult to organize an extension at a
short notice.
The area still has no asphalt roads, and access from
Mekele to Hamed Ela, near the Allana Potash
mining camp is by a dirt road, which is in fair but
passable conditions. From there on, all the local
attractions have to be reached cross-country
without any dirt roads or tracks, passing across
saline deposits, seasonally flooded slippery mudcovered lake beds, loose sand dunes and lava beds.
Anywhere along these routes, a vehicle can get
stuck or break down and without sufficient drinking
water, tourists can dehydrate and die in a matter of
hours.

A permit has to be bought to enter the area, which
is issued in a village called Berahile on the border
of the depression. Issuing the permit usually takes a
day, sometimes longer, thus increasing the travel
costs by 20-25%, simply for what appears to be a
procedure that should not take much time at all.
According to Afar elder Blea Asoba, the money of
the permit does not go to his people, but this would
need further investigation, as he may not be aware
of its use. In general, the Afar people benefit very
little from tourism. Few of the soldiers and
policemen who receive a daily allowance are from
the region and most tour operators are from Addis
Abeba.
In general it would be good to analyse how the
benefits of tourism for the Afar People could
increase without increasing the costs. The overnight
facilities within the area are minimal and bring in

The Government is obviously still very concerned
about the safety of the tourists. Therefore, a number
of measures have been taken for the safety of
tourists in the region:
• Every group has to take a minimum of 2-3
police officers on board of the tourist vehicles;
• Every group has to take on board one or more
Afar guides;
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very little income, while all food is brought in from
elsewhere by the tour operators. The only income
that does stay in the area are the fees for the Afar
guides.

poor as they are, because as it is now, they see
hardly any of the economic benefits.
It would be recommendable if in a joint effort,
the GoE, together with the Embassies
representing the majority of the tourists, would
work together to find ways in which the tourists
can travel safely to the Afar Depression, while
reducing the number of protectors on board the
tourism vehicles and increasing the benefits for
the Afar people.

The Afar Depression can become one of the prime
destinations of the country, but with expenses as
they are, and safety being a major issue, very few
people can effort booking the additional package
while the people of the land, the Afar, will stay as

Figure 73: a) Salt being loaded on a Camel back b) One of the few places on earth where tourists are guaranteed to
view real Camel caravans is Lake Assale c) The permanently molten lava lake in the crater of Erte Ale Volcano d) A
medical centre in a mobile hut of the Afar People.
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6.2

ALATISH
NATIONAL
PARK
EXTENSION
North of Alatish National Park is a less well
drained savannah type with more rivers that is
not present in the EPAS and which should be
added to the park (see Figure 74). It is hoped
that this more moist area would allow some

more wildlife to be present during the dry
season as well. Lowland woodland may even be
present.
An extension along the border towards the south
could also significantly strengthen the
importance of the park.

Figure 74: Alatish National Park extension along the border from its northern limits.

6.3

BALE MOUNTAINS NATIONAL PARK
EXTENSION
From Google Earth, a closed forest is visible at an
elevation of about 800 masl (6°26'17.39"N,
40°20'36.05"E). This forest (see Figure 75) would
be the only “Tropical deciduous or semi-

deciduous forest submontane in the Ogaden
Region" and must be considered unique. The
team had not discovered the area until after the
field work had come to a close. The area appears
to lack a passable road.
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Figure 75: Deciduous or semi-deciduous submontane forest south-east of Bale Mountains National Park.
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6.4

BORENA
PLAIN
WILDLIFE
SANCTUARY
The Borena or Liben Plain (see Figure 76) 5° 15' N,
39° 30'E is a steppe which is the home of the
Sidamo
Lark,
Heteromirafra
sidamoensis.
Traditionally, the Guji Oromo People are
pastoralists living off the grassland of the
communal plain, which reportedly used to be much
taller (EWNHS 2010).
By 2007-2008 the distribution of the birds appeared
to be restricted to a single grassland patch 30-36
km2 in area, and the global population was
estimated at just 90-256 mature individuals.
Compared with a survey in June 2007, fieldwork in
May 2009 recorded a decline of 40% in the number
of birds present along repeated transects and a
contraction of 38% in the area of the Liben Plain
occupied by the species. Without urgent and
concerted intervention global extinction is likely
within the next few years.

It has been found to avoid woody vegetation, very
short grass and bare ground (all symptomatic of the
degraded rangelands found almost everywhere on
the plain), and to favour a grass sward of
intermediate height (5-15 cm). It has never been
recorded from croplands, while ultimately large
portions of the plain are being ploughed and
converted to agricultural lands, dooming the
Sidamo Lark to rapid extinction (Birdlife
International online factsheet).
The Sidamo Lark is probably the most
endangered species of Ethiopia and one of the
most endangered species of birds in the world. If
it is to be conserved, the immediate
establishment a bird sanctuary is imminent,
together with a land-use management
programme. Particularly the regulation of
ploughing and agricultural practices as well as
sustainable grazing routines would be required
if the species is to survive.

Figure 76: Borana Plain a) Immense overgrazed prairies now dominate the home of the Sidamo Lark, b) a family living
in the local dwellings on the plain, c) a woman in a typical local dress, d) a small village on the plain.
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6.5

BLUE NILE AND LAKE TANA SHORES
NATIONAL PARK
Lake Tana Biosphere Reserve has been gazetted
under Proclamation by the Amhara National
Regional State. Some of the elements of the BR are
of such significance as core areas, that they should
be mentioned in this context. Most likely, the sites
that are mentioned here are already or will be
included as core areas in the context of the
Biosphere Reserve. Probably it would be opportune
to also protect them under Federal Proclamation
541.

Visitation of the Falls is poorly organized: there is
no constructed trail down to the falls, the entire
area is heavily overgrazed and the surrounding
landscape could be much more scenic if properly
protected.
We recommend to protect an area that includes
the surrounding hills, to prevent the future
construction of hotels to be visible from the falls,
such as has occurred along the Niagara Falls.
The area would need proper trails, a stairway
trail down to the falls and observation plat
forms. The ferry across the river should be
properly organized – probably through a
cooperative – with prices to be included in the
visitation fee, from which the ferry could be
paid. Moreover, there is a small riverine wetland
(see Figure 78) upstream from the Blue Nile
Falls, that would benefit from protection.

The sites suggested all fall within the parameters of
the Bahir Dar Blue Nile river Millennium Park,
which is a Biosphere reserve. Most likely, the sites
that are mentioned here are or will be included as
core areas in the context of the Biosphere Reserve.
Our recommendations are merely in support of the
studies and activities that are carried out in that
context.

Ecologically, the Blue Nile Falls can't be seen
separately from Lake Tana, which they isolated
from the rest of the Nile drainage system. The lake
was formed by a volcanic blockage that reversed
the previously north-flowing river system (Beadle
1981) and the isolation played an important role in
the evolution of the endemic ichtyofauna of the
upper watershed.

The Blue Nile Falls are a world-class waterfall on
the Blue Nile River, about 30 km downstream from
Bahir Dar and Lake Tana. The falls are considered
one of Ethiopia's best known tourist attractions,
even though they no longer are in their full glory.
Between 37 and 45 metres high (Figure 77) they
consist of four streams that vary from a trickle in
the dry season to over 400 metres wide in the rainy
season. (Bang 2004).

Lake Tana is situated at an altitude of 1830m. It is a
mesotrophic shallow lake (average depth 8m,
maximum 14m) and is well mixed due to relatively
strong winds in the evenings (Nagelkerke 1997).
The total area of the Lake Tana basin is 16,500 km2
and the lake itself covers about 3,150 km2.
Numerous seasonal streams and four perennial
rivers feed the lake, while only one — the Blue
Nile - leaves it (Nagelkerke 1997).

Much of the water flow of the Blue Nile Falls
passes through a hydro-electrical power
installation and tourists only get to see fraction
of the splendour of the falls as compared to its
original flow (comparable to Figure 77 e). The
Niagara falls in the United States have a similar
hydro-electrical installation, which is turned on
during night time, while in day time the
majority of the water runs over the falls for the
tourists to enjoy. Other rivers in the USA have
similar dual water-use regimes.

Because evaporation exceeds rainfall, the
hydrology of the lake depends largely on the local
climate (Burgis & Symoens 1987). Air
temperatures range widely, between 7 o C to 31o C,
whereas water temperatures stay relatively mild,
normally between 18o C and 26o C (Nagelkerke
1997).
The
dry
season
lasts
from
October/November to May/June with maximum
monthly rainfall (up to 500 mm/month) in July.
Annual rainfall in the vicinity of the lake averages
1315 mm/year, but evaporation is higher at about
1,800 mm/year (Burgis & Symoens 1987). The lake
level varies depending on seasonal rains. The

It is recommended that during the mornings,
from 9 – 12, when the sun is nicest on the Blue
Nile Falls, the entire water flow runs through the
falls, while during the remaining 21 hours of the
day, the water passes through the hydroelectrical power installation to generate energy.
That way the falls would remain their reputation
as a top touristic highlight, while most of its
energy potential could still be utilized.
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average difference between the lowest level (MayJune) and the highest (September-October) is 1.5 m
(Nagelkerke 1997). The water of the lake is clear,
and in places at the lake bottom, volcanic peaks
form reefs (Sibbing et al. 1998). Cyperus papyrus
and other Cyperus spp. line part of the shores of the
lake.

(2007) conclude that Lake Tana is the most
important wintering area in Ethiopia for the Black
Crowned Crane, Balearica pavonina, while
Common Crane, Grus Grus, and Wattled Crane,
Bugeranus carunculatus, are also present.
Less commonly known is that the lake still hosts a
population of Hippopotamus, Hippopotamus
amphibius (see Figure 79 with Hippos near the
mouth of the Blue Nile River).

The isolation of the lake from all but inflowing
rivers has led to a highly endemic freshwater biota.
Fish species in the lake are most closely related to
those of the Nilo-Soudanian biogeographic region.
Lake Tana hosts the only extended cyprinid species
flock in Africa. Fifteen species of large barbs have
been described from Lake Tana (Nagelkerke 1997;
Nagelkerke & Sibbing 1998; Nagelkerke & Sibbing
2,000). The radiation of cyprinid species in Lake
Tana is globally recognized as an evolutionary
show-case (Thieme et al. 2005) comparable to the
Galapagos Islands. Other noteworthy fishes include
the large catfish, Clarias gariepinus, highly
appreciated as a consumption fish.

Lake Tana and the Blue Nile falls form a single
ecological and geomorphological unit. However, It
would not be feasible, nor desirable to protect
the entire Lake Tana. It would suffice to gazette
some of the best papyrus fields and nearby
water zones and some of the shallow zones
where waders abound (see Figure 79 and Figure
80). These zones, in combination with
aforementioned protected area of the Blue Nile
Falls would ideally form one management unit.
These protected zones of the lake would be
difficult to visit and it would not be possible to
charge a visitation fee at the lake, but that could
easily be compensated with a visitation fee for
the Blue Nile Falls. As most visitors first leave on
a boat trip to the monasteries at the lake's
islands, ideally, there should be a visitor centre
at the shore where the tourist boats leave. This
visitor centre should not only highlight the
biology and the geomorphology of the Lake and
the Falls, but also the religious and cultural
history of the lake.

The invertebrate fauna is relatively depauperate.
Fifteen species of molluscs, dominated by the
Planorbidae family, have been described, including
one endemic. An endemic freshwater sponge,
Makedia tanensis, has recently been discovered in
the lake. The sponge is small (specimens found
were up to about 2 cm), white, and of an encrusting
form belonging to a monotypic genus (Manconi et
al. 1999).
A high diversity of wetland birds also lives on and
by the lake, including the Little Grebe
(Tachybaptus ruficollis), Great White Pelican
(Pelecanus onocrotalus), Great and African
Cormorants (Phalacrocorax carbo and P.
africanus), and Darter (Anhinga rufa). Many
Paleartic migrant waterbirds depend on the lake as
feeding and resting grounds. Francis & Aynalem
(2007) estimate the number of water birds in the
Lake Tana area in January/ February to exceed
100.000 birds of 83 wetland species. Nowald et al.

Given the extraordinary beauty of the waterfalls
as well as the lake, the presence of a large
number of endemic fish species, the importance
of the lake for Palearctic migratory birds and
the endemic Wattled Crane, the combined
protected zones are of global significance for
conservation and it might be opportune to also
protect the core areas of the Biosphere Reserve
as national park under Proclamation 541/2007.
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Figure 77: Blue Nile Falls. a) Spray at the bottom of the falls b) water rushing to its decent from the top c) The falls
from a distance d) Picturesque view of the falls from the top e) The falls during the wet season when receiving abundant
water f) Community operated ferry to the falls needs improvement.
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Figure 78: Blue Nile Falls with upstream riparian marsh.
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Figure 79: Different views of shore ecosystems of Lake Tana. a) The papyrus plant, Cyperus papyrus, has a triangular
stem from which originally paper was made. It is still used for canoe-shaped rafts. b) A papyrus ferry for crossing the
Blue Nile where it leaves the lake. c) Waterfowl along the seasonally inundated eastern shore. d) Emerged graminoid
vegetation before the Papyrus vegetation near the lake exit into the Blue Nile. e) Great White Pelicans, Pelecanus
onocrotalus . f) Hippos, Hippopotamus amphibius, in Lake Tana near the Blue Nile River mouth.
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Figure 80: Important papyrus and reed lands and shores of Lake Tana.
A remarkable landmark east of Lake Tana at a short
distance past the town Addis Zemen, (12°
8'54.07"N12° 8'54.07"N, 37°45'59.08"E), is a
monolith (see Figure 81 and Figure 82) right along
the highway of what appears to be of basaltic rock.
Locally it has been referred to us as the “Devils
Nose”. The location is at Tara Gedam (Tara
Monastery). The rock is situated in a small local
forest and its high vertical shape attracts Rüppell's
Griffons, Gyps rueppellii, that according to the
same locals not only use the rock year around as
their roost, but also as a nesting site. Along the
same location are several groves that appear to be
in rather good shape.

would be a parking lot, a few hundreds meters of
interpretative trail and a scout post. The sales of
snacks, drinks as well as souvenirs would create
modest local job opportunities. Ideally, a public
toilet should be constructed by the management
authority so that they look nice and organized. The
vendor rights could be granted to a cooperative so
that more people in the community could benefit
from the opportunity. The up-keeping of the toilets
could be commissioned to the cooperative under
supervision of the management authority. The site
could form part of the cluster of areas related to
Lake Tana and Blue Nile falls. The area would be
too small to charge an entrance fee.

The landmark should be preserved, but it is not
sure clear whether it should be a federal
national or a state regional monument. It could
make part of the Lake Tana – Blue Nile national
park complex. The only infrastructure needed

If grazing and fuel wood collection would be
phased out, the forest groves would grow into
good mature uppermontane broadleaf forest,
which is rare in the central part of the western
Highlands.
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Figure 81: Devil's rock: roost and nesting site for Rüppell's Griffon, Gyps rueppellii. a) Devil's Nose b)
Surrounding uppermontane broad-leafed forest c) Roosting and nesting sites on top of the rock form an
outstanding protected site for vultures.
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Figure 82: “Devils Nose” past Addis Zemen.

WICE
122

Gap Analysis of the Ethiopian Protected Areas System
6.6 DESSA FOREST NATIONAL PARK
Dessa National Forest (see Figure 83) with a total
area of 118, 635 ha, is shared by the Regional
States Tigray and Afar with the larger proportion in
the former state. The topography vary from hilly in
the highlands to steep slopes along the escarpment.
Altitude ranges from 1500 to 2500 masl. The dry
evergreen forest zone of the forest is covered by
dominant Juniperus procera, Erica arborea,
Ekebergia sp. and Olea europea. Frequently burned
areas are covered by a secondary growth of
Dodonea viscosa. According to EWNHS (2010),
the forest is highly degraded. During the reign of
Emperor Yohannes (1872-1889), this forest was
protected as a state forest following a decision by
the state. It was largely used as a wood exploitation
zone during and after the Italian invasion; good
sized stumps can still be found as testimony to a
mature forest not too long ago. It was demarcated
and given the status of National Forest by the
Regional Government in 1989. It conserves a
number of wildlife species including Leopard,
Greater Kudu, Warthog, Ratel, Grey Duiker, Serval
Cat, and Spotted Hyena. Historical evidence
provides information on the presence of Elephants
and Lions in this forest.(EWNHS 2010).

Located at an hour's ride from Mekele, this forest
would have great potential for wildlife and game
viewing in a highland forested environment, a
rather unique safari experience in Africa. The
proposed national park should range from the
highest elevation possible down to an elevation
of about 1,600 masl, so that it would include the
much dryer uppermontane savannah (1,600 –
2,000 masl), or if feasible reaching down to even
lower elevations thus creating an altitudinal
gradient, which is rare in the country.
As the area is presently a relatively young
secondary forest with strong grazing impact, as a
federal protected area, it would need to recover
from forest harvesting in order to regrow to its
biodiversity potential over a period of at least 100
years, but wildlife stocks would recover much
faster. Continued grazing would prevent the
development of a natural forest floor vegetation
and humus accumulation and thereby it would
hamper the biodiversity as well as the scenic
potential that the forest could have as a nonconsumptive-use-only protected area. Recovered
to its full potential, this area would provide a
unique opportunity for highland game safaris
and forest biodiversity. The recommended
management status would be national park.

There are forest guards at the site met by our team,
but the area appears to be general accessible to the
public and people are allowed to enter the forest for
grazing and the collection of firewood.

Figure 83: Dessa National Forests. a) Montane Forest at the escarpment b) Dry forest at about 1600 masl.
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6.7 EAST AMHARA ESCARPMENT AREAS
The Eastern escarpment of the Amhara
Regional State where it borders Afar Regional
State has a number of important ecosystems that
would merit being combined into a composed
national park (see Figure 84):
• Lakes Hayk 11°20'17.80"N, 39°43'4.38"E
and Hardibo;

Extensive wetland (no name);
Extremely steep descents into the Afar
Lowlands where the only sensible land use
would be forest conservation;
• Some uppermontane forests (see Figure 85).
It is recommended that a specific study be
carried out to determine which sites and areas
can be united into a national park.
•
•

Figure 84: Impressions of the Eastern escarpment ecosystems. a) The fresh water Lakes Hayk and Hardibo
are important lakes for migratory water birds b) An extensive wetland attracts migratory birds and provides
habitat to many resident aquatic birds c) An 800 m drop seen from the edge of the eastern escarpment.
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Figure 85: “Forests along the Eastern Escarpment between Amhara and Afar Regional States.
6.8 FRANKINCENSE GROVES
Frankincense - that aromatic staple of the original
Christmas story could soon be “doomed” to nearextinction, according to research published
December 21 in the Journal of Applied Ecology
(Groenendijk et al. 2011). Resins are highly valued
non-timber forest products; one of the most widely
traded resins in Ethiopia is frankincense, which is
tapped from several Boswellia tree species
(Burseraceae). Exploited Boswellia groves (e.g.
Figure 86) often show poor regeneration, but the
demographic consequences of these bottlenecks are
unknown.

their eggs, often killing them in the process. In a
shorter time frame, the researchers say that
frankincense production could be halved in the next
15 years ( Rijkers et al. 2006 and Groenendijk et al.
2011).
Frankincense “current management of Boswellia
populations is clearly unsustainable,” according to
lead author Prof. Dr. Frans Bongers of Wageningen
University (Netherlands). “Our models show that
within 50 years populations of Boswellia will be
decimated and the declining populations mean
frankincense production is doomed (Weise 2012
and Frans Bongers, pers. com. 2012). This is a
rather alarming message for the incense industry
and conservation organizations.”

Frankincense is an aromatic resin used in perfumes
and incense. It comes from trees of the Boswellia
genus, which grow mostly in the Horn of Africa
and Arabian Peninsula. The IUCN lists 10
Boswellia species on the Red List of Threatened
Species, eight of which are listed as vulnerable to
extinction.

Bongers and his team studied 12 populations of
Boswellia papyrifera trees in Ethiopia, six of which
were routinely tapped for their resin. The two-year
study tracked 4,370 trees and an additional 2,228
seedlings, studying their growth rates, fecundity
and reproduction rates. One of the most troubling
observations of the study was the virtual lack of
saplings and young trees, indicating that almost all
seedlings perish from fire or grazing by farm
animals. The adult trees also had a 6 to 7 percent
mortality rate, caused both by fire and beetles.

But vulnerable may just be the beginning. The
researchers found that Boswellia trees could decline
by 90 percent in the next 50 years due to high
mortality rates for seedlings, mostly driven by
cattle grazing and increased fire frequency, which is
likely a side effect of greater cattle populations.
Fires also appear to have made the adult trees more
vulnerable to attacks by long-horn beetles (Idactus
spinipennis), which burrow into the trees to lay

The paper’s authors recommend protecting some
Boswellia populations from fire and grazing, along
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with increasing regeneration by growing saplings in
nurseries and then transferring them into natural
populations.

cultural importance of frankincense as a biblical
product and as a widespread household
ingredient in Ethiopia, it is recommended to
identify groves of a minimum of 1,000 ha of each
species and include them in EPAS. Possibly,
some species are already adequately included in
the current protected areas system.

While Boswellia exploitation is not within the
realm of the EWCA mandate, protecting a wild
gene pool under natural conditions most certainly
is. Given the national economical as well as
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Figure 86: a) Boswelia papyrifera groves near Kafta Shiraro National Park, b) flowering tree medio March, c) different
kinds of Frankincense resins, d) frankincense burning at a coffee ceremony, e) resin tapping.
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6.9 LAKE ABE NATIONAL PARK
Shared with Djibouti, Lake Abe is the last of
several lakes in a chain of endorheic saline lakes
into which the Awash River drains in the northeast
corner of the country. At an elevation of 240 masl,
the total area of the lake can fluctuate considerably
depending on the rainfall in the upper watershed.
Estimates of its present extent are not well
documented but clearly show that the original
surface has diminished extensively (EWNHS
2010); previous records show a maximum depth of
37 m, but the level of the lake has decreased
considerably due to irrigation programmes along
the Awash River, the water source of the lake.
Surrounded by extensive salt flats which can cover
an area of more than 10,000 ha (Wikipedia), the
lake is connected to Lake Afambo via internal
flows and wetlands that carry surface water from
one lake to another. Lake Abe (see Figure 88) is
known for its hot springs and limestone chimneys
(see Figure 89), which reach heights of 50 meters

and from which steam vents. The area is inhabited
by the nomadic Afar people.
Lake Abe is significant for several migrant species
from the north. The lake is also important as it
holds more than 20,000 water birds at one time in
certain months of the year. Wetland congregatory
birds include Lesser Flamingo, Phoenicopterus
minor, White Pelican, Pelecanus oncrotalus, and
Yellow-billed Stork, Mycteria ibis. It also forms a
staging point and migration route for a number of
northern migrants (EWNHS 2010). Rare and
threatened species of mammals around the lake
include the Beira Antelope, Dorcatragus megalotis,
Dorcas Gazelle, Gazella dorcas, and Speke’s
Gazelle, Gazella spekei. Other wildlife of special
concern includes Hippopotamus, Hippotragus
equinus, Hamadryas Baboon, Papio hamadryas. It
is recommended to gazette the area as a national
park.

Figure 87: Limestone chimneys at Lake Abe.
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Figure 88: Lake Abe surrounded by salt flats.

WICE
129

Gap Analysis of the Ethiopian Protected Areas System
6.10 LAKES
ADELE
&
LANGE
WATERFOWL SANCTUARY
The most eastern lakes in the country, Lake Adele
and Lake Lange are wintering areas for aquatic
Palearctic wintering birds.

The watering of cattle would not necessarily be
incompatible with the conservation function for
wintering birds, but it would need to be zoned, so
that some zones in and around the lake would not
be trampled.

Originally three lakes were located at a short
distance from Harrar, but the largest one, Lake
Haramaya, has completely dried up, as it
supposedly supplies the drinking water for the town
and as it is used for irrigation by local farmers.

The recommended management status would be
national waterfowl sanctuary.
From an infrastructure point of view, particularly
Lake Adele would be suitable for birdwatching as it
is the larger one of the two, it is located right along
the main road, and it has the greatest variety of
wintering birds, including the Godwit, Limosa
limosa, which is in great decline and highly
appreciated by European birders.

The other two lakes will face the same fate in the
next few years (see Figure 89), unless a solid
water management plan be agreed with the local
community and implemented.
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Figure 89: Lake Adele is essential for wintering migratory Palearctic birds. a) Farmers are draining the lake with
motorized pumps during the dry season b) A variety of wintering birds in the shallow waters of the lake c) Women will
be the first to suffer from the drying up of the lake as they will lose their source of water for domestic use.
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6.11 LOWER OMO RIVER PROTECTED
AREAS REPROGRAMMING
Along the lower Omo River, large new sugar cane
plantations are being planned (Figure 92 and Figure
93) and upstream in the river the Gilgel Gibe III
Dam is under construction. While recognizing the
employment opportunities of these developments,
in the context of this report we need to mention that
Omo and Mago National Parks, Tama Community
Conservation Area and Murulle CHA are about to
undergo major changes of their boundaries, while
their natural water regimes will be greatly affected.

Site, which in that case could become a bi-national
World Heritage Site.
The bagasse – the fibrous matter that remains after
sugar cane stalks are crushed to extract their juice –
of the projected sugar plantations could be fed as
fodder to cattle, which could – if properly
organized – be fed to cattle, thus providing a full
compensation for phasing out grazing in the
remaining protected areas territories. Perhaps
inhabitants in the protected areas could be provided
jobs in the projects while being provided housing
near the investments.

Not only would each of the areas be severely
reduced in size, but the most humid ecosystems
would be lost for conservation, while water
volumes would probably decrease. Additionally, the
grazing and settlement pressure on these areas
would increase considerably, unless the investments
would be carried out in an orderly and orchestrated
fashion. In the latter case, a situation could even be
created with a win-win situation for all parties
involved. In this context, we have looked to what
extent compensation of both loss of protected area
territory could be provided and if moist ecosystems
could be provided in the region.

While our report does not venture into an opinion
on whether or not these investments would be
beneficial, it stresses the importance of approaching
them in a holistic way in which all elements are
being dealt with in an integral fashion. In this
context, the four protected areas should be
redefined together, so that new boundaries be
properly defined, socio-economic and biodiversity
conflicts be resolved and management, staffing and
financing issues be durably secured as a part of an
adequate compensation for the changes to be
undertaken. Durable tourism infrastructure (roads,
visitor centre, etc.) within the areas would need to
be put in place. With such major irrigation
development, a thorough water supply/demand
seems most important. Execution of the
investments would also lead to the release of
considerable amounts of carbondioxide, and in the
context of the overall projects, additional REDD+
projects could be developed and executed.

As the Omo River pours into alkaline Lake Turkana
it forms a prime inland estuarine ecosystem with its
own reed communities and palustrine fauna. The
salinity of this endorheic lake is about 2,500 mg/l
(Johnson & Malala 2009), which allows for the
presence of a rich fish fauna, although no endemic
species are known. All major water bound mega
fauna is present, as well as a large variety of
wetland birds. Without the Omo Delta protected,
the WWF-TNC Lake Turkana Aquatic Ecoregion
would not be represented in Ethiopia and
ecologically, the Ethiopia part of the lake would not
be adequately protected. The Omo River Delta
(Figure 90) is located outside the projected
agricultural investments, thus providing an
opportunity for at least partially compensating for
the loss of moist ecosystem loss, even though the
ecosystems concerned are not exactly the same.

Ecosystems in surrounding areas would also need
to be taken into consideration. For instance, he hills
between Mago National Park and Jinka, 5°44'N,
36°27'E, comprise nice forest (see Figure 91) at
relatively low elevations, which is a rarity in the
region. The areas were too small to map, but were
noticed in the fields. These forests are exploited
and grazed, but if they could be included in the
national park, they would provide an outstanding
opportunity for protecting a gradient from
submontane forest to lowland savannah. It is
recommended to extend the park into the hills up to
as high an elevation is feasible.

Across the border, Kenya has three national parks
that together form a world heritage site. In order to
protect all major ecosystems of Lake Turkana, the
Omo River Delta would need to be protected as
well. As such, the protection of the Omo River
Delta could complete an important World Heritage

For each of the remaining and new to be defined
protected areas, the status would need to be reevaluated. Questions should be asked if Murulle
CHA - already scoring highly for its biodiversity
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values – should be upgraded to national park. The
entire area would ideally be managed as one single
protected area and ideally collaboration would be

sought with protected areas management in
neighbouring Kenya.

Figure 90: The Omo estuary and Ethiopian part of Lake Turkana.

Figure 91: Forest gradient along the mountains from Jinka to Mago National Park. a) and c) forest covered hill b) and
c) forest structure along the road at different locations.
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Figure 92: Projected sugar plantations along the lower OMO River and their overlap Omo and Mago National Parks.
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Figure 93: Projected irrigated plantations along the lower OMO River would reshape the boundaries of 4 protected
areas: Omo and Mago National Parks, Tama Community Conservation Area and Murulle CHA. Source: MoA.
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6.12 MEGADO PODOCARPUS NATIONAL
MONUMENT
The Megado Forest (5°31'18.35"N, 38°15'34.02"E),
a few km south of Hagare Mariam has some of the
best stands of Podocarpus, Podocarpus falcatus, we
have seen in the country, with trees of more than 1
m dbh.

able to see some first-class old highland forest
(see Figure 94) without spending significant time
travelling. One or 2 hours' visit would be enough
for the area, while allowing visitors to get an
impression of what old growth forests in Ethiopia
look like.
With the highway running through it, the area
would only need an interpreted trail, but no
access road. Some Juniper trees have been
planted among the forest. Such interventions
would be less desirable in a natural forest, which
should preferably develop under a regimen of
natural processes.

The road Hagare Mariam – Yabello runs through
the middle of the forest ( Figure 95), where it
passes through a very scenic forest clearing, which
during the wet season is a waterlogged meadow,
often visited by wildlife and birds.
Rather small in size, this area would provide an
ideal addition to the EPAS, as tourists would be
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Figure 94: Megado forest: a) Scenic forest clearing traversed by the highway Hagere Mariam - Yabello b)
the leaves of Podocarpus c) Open crowns of Metacarpus clad with lichens d) 1 m dbh + tree trunks of old
growth Podocarpus may be as old as 4 centuries.

Figure 95: Megado Podocarpus Forest.
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6.13 MOUNT
KUNDUDO
NATIONAL
MONUMENT
Mount Kundudo, 9°26'18.40"N, 42°20'19.64"E,
northeast of Harrar, is the home of one of Africa's
three best marvel caves with numerous stalagmites
and stalactites (see Figure 96). The first
speleologists to explore the caves, consider them
amongst the best they visited in the world
http://etio.webs.com). (Gursum Community News
2009).

•
•
•

Five sets of freshly found Rock paintings and a
few more;
a seasonal waterfall and the Kundudo North
Face.
a natural spa has just been uncovered near
Ejersa Goro.

The cave site itself would be of international
significance given its exceptional beauty as one of
the best marvel caves in Africa, while the other
elements would probably be more suitable for
regional conservation efforts.

The region includes several interesting elements,
but most of those would not qualify under a
criterion of national significance, unless they are
very near the mountain and could be included in
one comprehensive national park:
• Remnants of Erica forests, that might be
restored;
• A number of archaeological sites under first
investigations;

Making it accessible would be a high priority in the
context of national tourism, probably requiring
some investments in an access trail and the
construction of safe paths and stairways down to
the scenic caves.
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Figure 96: Splendid calcareous formations at the “Gursum Pearl” in Mount Kundudo. Photographs by Emily Tailor
and Prof. Marco Viganó.

6.14 NECHSAR
NATIONAL
PARK
EXTENSION
Some Tropical deciduous moderately drained
forest, Rift Valley variant is a rare ecosystem
lacking in the EPAS and should be added to
Nechsar National Park Extension.

(village)

West of the park lies Mount Guga, 6° 6'53.68"N,
37°13'47.10"E. Several of species of amphibians
are known only from some remaining forest
groves on the escarpments of this mountain and
we recommend to protect these groves as an
addition to the estate of Nechsar National Park
as a “satellite territory”
6.15 OGADEN DESERT NATIONAL PARK
For safety reasons, the Ogaden desert could not be
visited during the gap analysis. Nevertheless, the
region is notoriously different from all other
regions of Ethiopia, and a major protected area
is paramount for the representativeness of the
Ethiopian biodiversity in the national protected
areas system.

Table 13: Demarcation points proposed Ogaden
Desert National Park
Latitude

Longitude

Prot001

6 45 45.7

44 48 40.7

Prot002

6 44 31.69

44 45 13.38

Dhuure 6 40 54.20

44 40 23.10

Prot

6 38 6.35

44 33 58.02

Prot004

6 36 57

44 28 29.00

ProtC2-1

6 36 4.60

44 33 21.67

ProtC1-2

6 17 26.98

44 31 59.2

Prot005

6 17 35.16

44 38 9.42

Prot006

6 17 46.38

44 43 20.82

Prot007

6 17 56.42

44 49 7.96

Prot008

6 18 1.9

44 52 9.74

Prot009

6 21 55.79

44 54 48.12

ProtXodaale
(village)

6 23 20.30

44 56 43.5

Prot010

6 25 43.03

44 59 53.35

Prot011

6 29 26.54 44

56 48.23

Prot012

6 32 30.68

44 54 14.07

Prot013

6 38 51.29

44 48 48.01

The area would focus on the conservation of
Dibatag, but other wildlife populations are still
well-represented and it would protect a very
representative suite of the Ogaden wildlife:
including Dibatag, Oryx, Philip’s Dik-dik,
Gunther’s Dik-dik, Silver’s Dik-dik, Lesser Kudu,
Gerenuk, Desert Warthog, Cheetah, Caracal,
Leopard, Spotted Hyena, Black-backed Jackal,
Golden Jackal, Aardvark, Aardwolf, Honey Badger,
Porcupine, Ostrich, about 200 other bird species
and almost the whole set of small mammals. No
primates except of Galago are known from this
area.

The selection of a suitable area is based on both the
ecosystems map and on a study carried out by Dr.
Friedrich Wilhelmi on behalf of the Al Wabra
Wildlife Preservation Foundation.

Demarcation
point

Prot003
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The study has plotted out the boundaries of the area
that are listed (see Figure 97 and Table 13. The area
would encompasses 1 758 817 ha, which according
to Dr. Wilhelmi would be sufficient for a viable
population of Dibatag, as well as for all other
mammals and birds currently living in the area.

To include the remaining small and isolated
populations of Soemmering Gazelles appears not
easy. One population occurs on Banka (=open
plain) Qorahey, the next known group at Banka
Thuur, 80 km to the south-east. Both plains are
important grazing areas used by thousands of
livestock every year. Moreover, the Banka Qorahey
south of Kebri Dehar is the main access to the
farmland around Mara Ato along the Fafen seasonal
river. To include the Soemmering population at
Banka Qorahey can be option for the future if the
general acceptance of a conservation area develops
well. For the time being another solution to protect
these animals on the open plains must be
considered.

The proposed demarcation follows clear
topographic features, particularly those seismic
lines or cut-lines which originate from oil
explorations. They are still in use and well known
by everybody – even by local herdsmen coming
just irregularly to the area. Hence, demarcation
work on the ground is not necessary at all - except
of placing explanation signs. The circumference of
the area can be explained to everybody. Since these
seismic lines are quite wide and clearly to see, there
would be no discussion about the boundaries of the
proposed national park. The perimeter is quite easy
to survey with a vehicle.

Pastoralism – The whole Ogaden region is a
grazing and browsing area for pastoralists. There is
virtually not a square kilometre not being visited by
nomads and their livestock in the course of a year.
Due to the more or less equal distribution of
grazing in the region, browsing pressure and
degradation is still moderate and wildlife can
obviously still cope with it. Restrictions by a
conservation area must be tailored in such a way
that the livelihood of the people is not affected
significantly.

Shifting the perimeter either to the west or east to
avoid the dissecting road has a disadvantage:
Shifting to the west would mostly exclude the deep
sand areas – the main habitat for Dibatag. Shifting
to the east would exclude the known Oryx
population and a lot of small mammals depending
on the hilly habitats.
Access – the selected area would have some more
advantages: There are still more seismic lines
within the area which would allow surveillance and
monitoring. Construction of access and service
roads which are elsewhere a considerable expense
factor could be kept to a minimum. For
administration duties and with regard to future
wildlife tourism the area is easy to reach in the dry
season via the main road from the airfields in Kebri
Dehar and in Shilabo.

The study advises that whatever approach will
be decided, several facts should be investigated
during a base line survey:
• Land ownership, traditional land use
systems and land use rights;
• Clan relations;
• Main migration routes of livestock;
• Preferred sites for nomadic settlements;
• Scale and mode of traditional resource
utilization (fuel wood, construction wood,
char coal production, incense collection,
honey and so forth);
• Distribution of water places for livestock and
the possibility of relocating them.
This area would coincide with the WWF Somali
Acacia-Commiphora bushlands and thickets
ecoregion and is considered a representative
ecosystem with a variety of mammals of
restricted distribution, some of which are
globally threatened. This would categorize the
area as an area of global significance.

On the other hand, the area does not seem to
include de endemic bird area, which is located
along the Ganale river. This may not necessarily
mean that the endemic bird species are not present
in this proposed national park and targeted study
would need to be carried out to determine the
distribution of endemic birds in the Ogaden. Also
excluded are the Soemmering’s gazelle but habitats
towards the east are suitable for the species – it
occurred there in the past.
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Figure 97: The proposed demarcation points for the proposed Ogaden National Park.
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6.16 RAASO NATIONAL PARK
At 1,700 masl, the Raaso Mountains, 6°49'13.27"N,
41°33'34.58"E, (see Figure 98) rise high above the
Ogaden desert, where it obviously catches a
considerable amount of humidity, compared to the
desert conditions of the region. For safety reasons,
we could not enter the area, but from Google Earth,
the area appears very interesting with steep
escarpments clad with woody vegetation, possibly,
occasionally truly forested. An isolated mountain
chain like this, is likely to have a certain degree of

Massenerhebung effect, making it more moist and
cooler than similar elevations would have in a large
mountain massive. Given its elevational isolation,
the area may have some unrecorded endemic
species. This area would coincide with the WWF
Somali Acacia-Commiphora bushlands and thickets
ecoregion. The recommended conservation status
would be national park.

Figure 98: The Raaso Mountain Range.
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6.17 RIFT
VALLEY
LAKE
SHORE
RESERVES
Of the lakes and streams of the Northern Rift
Valley only eight fish species are known, with few
endemic species. The fish fauna of Lake Awassa
consists of two species of Barbus (B. intermedius
and B. cf. amphigramma), the North African catfish
(Clarias gariepinus) and Oreochromis niloticus are
abundant in the lakes and rivers of this ecoregion.
Three endemic fish, Barbus ethiopicus, B.
microterolepis, and Garra makiensis, inhabit Lake
Ziwai and its adjacent rivers. Particularly Lake
Ziway has extended semi-submerged reed and
Scirpus zones important habitat for both fish and
aquatic birds.

sites in Ethiopia to see African Fish Eagles,
Haliaeetus vocifer, and Black Egret, Egretta
ardesiaca. Two species of Jacana, the African,
Actophilornis africana, and Lesser, Microparra
capensis, are found here. It has a potential both
with the presence of biological and cultural
attributes, to become a centre for ecotourism
activities in the future.
Lake Awassa's avifauna is one of the richest in the
country. Out of the almost 80 wetland birds, 24 are
Palearctic migrants. At least four species of
endemic birds, Yellow-fronted Parrot, Poicephalus
flavifrons, Black-winged Lovebird, Agapornis
taranta, Banded Barbet, Lybius undatus, and Forest
Oriole, Oriolus monacha, have been recorded from
the woodlands nearby. Some wetland birds
including Egyptian Goose, Alopochen aegyptiacus,
Cotton Pygmy Goose, Nettapus coromandelianus,
White-faced Wistling Duck, Dendrocygna viduata,
Spur-winged Goose, Dendrocygna viduata, Knobbilled Duck, Red-knobbed Coot, Sarkidiornis
melanotos, and African Fish Eagle, Haliaeetus
vocifer, have had high counts in earlier annual
counts. A growing opportunity is an increase in
both domestic and international tourism.

A number of Rift Valley lakes are important water
bodies for endemic fish species and for aquatic
birds, particularly Lakes Awassa and Ziway, as well
as the Koka Reservoir.
The fish landing site in Ziway town attracts a
number of fish eating birds including Great White
Pelicans, Pelecanus onocrotalus, White-breasted
Cormorants, Phalacrocorax lucidus, Long-tailed
Cormorants, Phalacrocorax africanus, African
Darter,
Anhinga
rufa,
Black-headed,
Chroicocephalus ridibundus, and Grey-headed
Gulls, Chroicocephalus cirrocephalus, Whitewinged Black Tern, Chlidonias leucopterus, and
Whiskered Terns, Chlidonias hybridus, and
Marabou Storks, Leptoptilos crumeniferus. It holds
in excess of 20,000 birds. This is one of the best

It is recommended that all Rift Valley lakes be
studied for zones, such as shallow areas and reed
lands(e.g. Figure 99) for the protection of
spawning areas of endemic fish and migratory
birds, that need to be included as lake shore
biodiversity reserves.
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Figure 99: The Northern Rift Valley Lakes are important for fisheries and aquatic birds. a) Bordered by
extensive reed fields, the fringes are essential habitat for spawning and juvenile fish, as well as for b) reed
dwelling birds like the White heron; c) bare mud banks are roosts for water birds, and d) emerged shrub
groves are ideal nesting sites for aquatic birds.
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6.18 SOF OMAR NATIONAL MONUMENT
Another geomorphological highlight is located in
Bale State, the Sof Omar cave system,
6°12'49.84"N, 39°46'6.60"E, an extraordinary
natural phenomenon of breathtaking beauty. The
caverns are formed by the Web River, which
vanishes into this giant underground world with its
arched portals, high, eroded ceilings, and deep,
vaulted echoing chambers (Wikipedia on Sof Omar
for much of the description).

The other dominant feature is the large shakehole
100 metres wide and 60 metres deep. This is found
on the basalt plateau directly above the cave.
The cave is formed along a network of joints: one
set runs approximately north to south and the other
east to west. This zigzag of passages runs in an
approximate south-eastern direction. Sof Omar has
42 entrances (Catlin 1973), but generally only four
are useful for gaining entrance:
• Two upstream Village Entrances (one to the
east and one to the west of the village);
• The Tourist Entrance downstream from the
Holuca Resurgence – at a point where the
abandoned meander forming the dry valley
rejoins the Web river;
• A right bank entrance downstream of Holuca
accessing the Deep south part of the Clapham's
Climb Series.

The site has a religious history of thousands of
years. The caves also constitute an important
Islamic shrine named after the saintly Sheikh Sof
Omar, who is said to have taken refuge here many
centuries ago.
At 15.1 kilometres long, Sof Omar Cave (see
Figure 100) is the longest cave in Ethiopia (Catlin
1973) possibly of Africa. It is situated in the Bale
Regional State in south-eastern Ethiopia (6°55′N
40°45′E) through which the Weyib River (Gestro
River) flows. It sinks at the Ayiew Maco entrance
and reappears at the Holuca resurgence 1 kilometre
away. Long a religious centre, it is sacred both to
local traditional religions and to Islam.

Particularly know is the Chamber of Columns, a
unique feature in the world of caves. It looks like a
wide passage leaving the Web before sweeping
back to the river about a 100 m downstream. The
passage circumnavigates a cluster of thick columns
densely packed in the centre of chamber. The
Railway Tunnel and Molossadie Passage enter the
chamber from the north.

The explorer Arthur Donaldson Smith recorded his
visit to the cave in 1894 (Donaldson-Smith 1897).
An Italian expedition also visited in 1913 (Citerni
et al. (1913). In 1934, Henri Breuil (1934)
conducted some archaeological investigations in
the area. The Italians almost certainly visited the
cave during the occupation years, but no known
records exist. Between 1967 and 1972 3 major
explorations took place, each adding new passages
to the previously known ones.

The river passage continues from the Chamber of
Columns meandering for about 200m to the Big
Rapids. This striking feature is formed from a
jumble of huge boulders, well worn by the actions
of the river. The river passage continues around a
curve for about 250m before flowing around a
massive boulder into the sunlight at the Holuca
Resurgence. The Web River continues running
through a canyon.

When you reach Sof Omar from Goro the scrubby
bush steeply drops 90 m into a canyon. The river
Web makes its way from the 4,300 metres high
Bale Mountains and through a 150 kilometres wide
outcrop of Anatole Limestone to the cave. In earlier
times the river made a sharp left meander. At some
point the cave dissolved a series of phreatic
passages, which became big enough to capture the
whole flow of the river Web. Eventually the river
abandoned the meander creating a dry valley
running from the cave sink at Ayiew Maco to the
resurgence at Holuca. Sof Omar village is situated
close to Ayiew Maco in the dry valley.

Hidden at the end of the Great Hall behind boulders
is the hard-to-find Chameleon Passage. This runs
along the east–west joint pattern. Some small
passages lead from Chameleon to Blank Passage
and back to the Big Rapids.
The area surrounded by the river, Great Hall,
Chameleon and Blank Passage contains a crisscross labyrinth of passages. Two of the most
significant, Bill's Passage and Tautology Passage,
run between the river and the Great Hall. These are
high rift passages. By climbing them it is possible
WICE
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to access the 35m long Balcony that overlooks the
Big Rapids 7m below.

collapse forms the Big Rapids and is responsible
for the boulder chokes seen near Blank Passage.

Running parallel to the Great Hall, and
interconnected to it via several passages is the Flint
stone Passage. This splits into lots of different
passages that break into the left bank of the canyon
downstream of Holuca. Away from the Flint stone,
the river runs into another of the caves' unique
passages – the Mudwall Passage. The Rimstone
Passage contains the large rimstone (gour) pools —
the only calcite formations in the cave.

The caves are known for their many pillars,
particularly in the "Chamber of Columns".
Given the size and splendour of the caves, this
area
has
extraordinarily
valuable
geomorphological features which should be part
of the nation's natural wonders that belong in
the national system of protected areas.
The cave requires investments in the
construction of conveniently passable trails with
adequate lighting, stairways and railings
protecting the public from danger and
preventing trampling of sensitive areas.

After 200 m, the Mudwall Passage enters into the
small Mudwall Chamber. This has been formed by
water coming from Link Passage on the west
cutting across the line of the Mudwall Passage
disappearing into Rimstone Passage to the east. It is
this flow of water that formed the chamber.
Climbing out of Mudwall Chamber leads to Batshit
Passage whose floor is knee deep in guano. This
leads to the large chamber, the Astrodome, which
houses a large colony of bats.

Scout stations would be needed at the main
entrances and guides need to be trained to
provide interesting interpretation and safe
passage.
Even though the area would primarily target the
conservation of the caves, the area should be big
enough to conserve them in a scenic natural
setting while some bush savannah and the
conservation of some natural canyon with
riparian forest would be highly desirable.

The link Passage is a narrow rift passage that links
back to the Chamber of Columns. A series of small
passages at two levels leave Link Passage and
heads towards the river passage. One of these leads
into the wide Blind Passage, which also emerges
into the Chamber of Columns. The upper passage is
a tight crawl into the pretentiously named Wembley
Stadium. This passage is formed in a fault. The
survey of the British expedition in 1972 showed
that the Wembley Fault extended from a right bank
passage on the river, to Wembley Stadium,
Mudwall and Rimstone Passages.

While the soil composition is not known to us,
the caves appear to indicate that the rocks are
calcareous and that as a result, the species
composition in this region could be distinct from
savannahs elsewhere. If that is the case, it would
be desirable to try to include a larger area, so
that a sample of this ecosystem be preserved.
The region is also home to the endemic bird
Salvador's Serin, Serinus xantholaema, which
would be another reason to gazette a larger area.

The Shakehole on the plateau centred on the
Wembley Fault line. Obviously the fault played a
significant role in the major collapse that created
the Shakehole. The underground debris from the
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Figure 100: The Sof Omar Caves are the largest caves in Ethiopia and possibly in all of Africa. a) Entrance
to the caves at Sof Omar village (b and c) Chamber of the columns d) A view of the Maco entrance.
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6.19 TURACO-JUNIPER
WILDLIFE
RESERVE
Prince Ruspoli’s Turaco, Tauraco ruspoli, is
endemic to southern Ethiopia, where its range may
be smaller than 8,000 km2. Although the species
was reported to be common in 1995, field work
carried out in 2001 suggested that its conservation
status might be worsening. (Borghesio & Massa

2003). The bird overlaps with the main Juniper
forests in the south (see Figure 101): the Negele,
Genale, Kibre Mengist and Arero forests each
within the species' range. Although Prince
Ruspoli’s Turaco was still present at all localities
during an assessment in 2003, a dramatic habitat
degradation had taken place since 1995 and
conservation measures are urgently needed.

Figure 101: Southern Juniper forest. a) older section of the forest b) Most of the forest consists of young
regeneration with an occasional older tree (c & d) Prince Ruspoli's Turaco.
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Agricultural expansion was the main problem in the
north of the area, while overgrazing and
uncontrolled bush fires were more intense in the
south. Illegal felling of trees was widespread,
especially near the largest human settlements.
White-cheeked Turaco T. leucotis seemed to have
expanded its range, encroaching upon that of Prince
Ruspoli’s Turaco, and hybrids of the two species
appeared to be widespread in the edge areas.
Conservation measures are urgently needed.
(Borghesio et al. 2004, Tolera Cuma et al. 2009).

Transitional rain forest
Scattered examples of these forests are known from
the western escarpment of the Ethiopian highlands,
in Welega, Ilubabor and Kefa. The forests occur
between 500 and 1,500 m. The rainfall is close to
2,000 mm per year, with rain all year round 20.
Chaffey (1979) provided some information, but
most information is based on recent observations.
The transitional rain forests are most similar in
physiognomy and composition to the humid broadleaved Promontane rain forests of south-western
Ethiopia and some species only known from humid
forests of other countries, probably because the true
lowland forests in Ethiopia are too dry for them.
The canopy includes Pouteria (Aningeria,)
altissima,
species
of
Anthocleista,
Gampylospermum, Celtis, Elaeodendron, Ficus,
Garcinia, Manilkara, Morus, Phoenix, Trichilia and
Trilepisium.

The Prince Ruspoli's Turaco lives in the region of
the south-eastern Juniper forests, even though its
preferred habitat is not the Juniper forests, but the
surrounding woodlands. As they exist in
neighbouring areas, it is probably possible to find
areas that combine both Prince Ruspoli's Turaco
habitat and Juniper forests, and / or some areas with
optimal conditions for Prince Ruspoli's Turaco,
such as some woodlands at lower altitudes (around
Negele)

These western forests (see Figure 102 and Figure
104) are among the most important ecosystems
missing from the EPAS. Most forests are already
severely altered for coffee production, and it does
not make sense to include such areas in the EPAS.
As certified coffee plantations, such forests may
still provide shelter to some biodiversity,
particularly birds, but some groves that still are in a
rather natural state or where the forest can grow
back to its natural conditions should be added to the
EPAS to ascertain the conservation of the genetic
resource. The identification and demarcation of
such groves would require intensive field work.

The co-occurrence of the Prince Ruspoli's
Turaco and some of the best Juniper forests in
south-eastern Ethiopia, make it desirable to
conserve these forests within the EPAS. The
selection of the required forest as well as
surrounding woodlands where Prince Ruspoli's
Turaco lives and their delimitation should be
subject to further study to identify optimal
areas.
6.20 WESTERN FORESTS BIODIVERSITY
RESERVES
A large part of the forests of the Western Highlands
fall in the Kaffa-Bonga Biosphere Reserve. The
western forests are among the most important
ecosystems of Ethiopia. Most sites suggested fall
within the perimeters of the Kaffa-Bonga Biosphere
Reserve and Yayu Biosphere Reserve. Some of the
elements of the BR are of such significance as core
areas, that they should be mentioned in this context.
Most forests are already severely altered for
production, and have lost part of their value for
biodiversity conservation. Some groves that are still
in a rather natural state can grow back to their
natural conditions if they are protected as core
areas of the Biosphere Reserve. Probably, the sites
that are mentioned here are already or will be
included as core areas in the context of the
Biosphere Reserve. Probably it would be opportune
to also protect them under Federal Proclamation
541.

In 2006, Rojahn estimates that coffee accounts for
60% of the country’s exports and the government
estimates that there are 15 million households
either directly or indirectly dependent on coffee for
their livelihoods. 94 % of Ethiopia’s coffee is
produced by 700,000 smallholders, who grow it
either in their garden or in the forest as so-called
semi-forest coffee. She considers it essential for the
coffee industry that some groves of untouched
natural coffee remains as genetically unaffected
natural coffee.

The precipitation data that we have acquired don't
corroborate the occurrence of year around rain fall and
we expect the occurrence of a dry season in these forests
like everywhere else.
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It is hoped that at least one natural grove can be
found with un-exploited coffee to serve as a
germoplasm genepool or genetic resource.

Below the closed canopy is a more or less
continuous stratum of small trees and shrubs The
ground is mostly covered by thick litter, and there
are apparently very few species on the forest floor.

Part of these forests is a relatively small forest
recognized by Friss & Sebsebe (2001) that they
consider very distinct from anything else in
Ethiopia, respectively classifying it as “Dry
peripheral
semi-deciduous
Guineo-Congolian
forest” and “Transitional rain forest”, each with
their own suites of species, and which are referred
to as the “Bahia” forest. Specific attention should
be given that – if available - this forest be
included.

There is not much known about the bamboo forests.
We have only been able to locate one forest in the
west (see Figure 103) in the Western forests
complex. There is not much known about the
bamboo forests. We have only been able to locate
one forest in the west. In Bale Mountains National
Park we found bamboo vegetation that could not be
considered well developed bamboo forests, but
rather bamboo outcrops possibly as a response to
deforestation. It is also not clear to which extent
bamboo forests are the natural forest cover, or that
they form a pioneer stage in response to partial
deforestation. It is probable that good bamboo
groves can be found within the Kaffa-Bonga and
Yayu Biosphere Reserve, in which case it would
be preferable to protect them in that context.

Dry peripheral semi-deciduous Guineo-Congolian
forest are restricted to the Baro Lowlands of
western Ilubabor, and have only become known in
fairly recent years. Chaffey (1979) made the first
inventory of a forest of this type. The name of this
vegetation, adopted from White (1983), who used it
for forest in the Sudanian Region, may sound
almost nonsensical in an Ethiopian context, but
comparison of the floristic composition of these
Ethiopian forests with lowland forest types in the
woodland regions of Ghana, as presented by Hall &
Swaine (1981), shows that the Ethiopian forest
would fall within the West African type referred to
by Hall & Swaine as Dry semi-deciduous forest.
These Ethiopian forests occur on sandy soils, and
are semi-deciduous, with 15-20 m tall trees and a
more or less continuous canopy of Baphia
abyssinica (endemic to south-western Ethiopia and
adjacent areas of the Sudan), mixed with less
common
species
of
Celtis,
Diospyros,
Lecaniodiscus, Malacantha, Tiichilia, Zanha, and
Zanthoxylunm. Above the main canopy emerge
species of Alstonia, Antiaris, Celtis, and Milicia).

We have not been able to collect direct data on
these forests, but literature it is clear that these
forests
comprise
unique
ecosystems,
representative of the forests that used to cover
large parts of Ethiopia in the past. Given their
climatic conditions of high rainfall and
intermediate elevation levels, their biological
diversity (both flora and fauna) is likely to be
different from anywhere else in Africa and must
be considered of global significance. Further
data collecting and delimitation can be
undertaken to further define some core areas in
the context of the Kaffa-Bonga and Yayu
Biosphere Reserves.
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Figure 102: The western highland forests no doubt are the species richest ecosystems in the country, but
most of them have been a) logged and / or b) turned into coffee groves. a) Among other things these forests
can be rich in tree ferns. In coffee groves, usually more than half of the trees have been trees have been felled
and the entire shrub layer has been turned into coffee, while the herbaceous layer is effectively weeded.

Figure 103: Bamboo forest: a) Bamboo vegetation at Mash Forest b) Well developed Bamboo tussock () (c and d)
Bamboo culms.

Figure 104: The western highland forest, where still in tact, are the densest and species richest forests in the country.
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7

travel and tourism has grown to become the
country’s largest foreign exchange earner,
accounting for 17% of the national gross domestic
product (GDP). Unlike Ethiopia, these latter
countries have very little to show for as far as
cultural monuments is concerned. The Tourism
Working Group (2003) in Tanzania reported that
“The Tourism Division estimates that over 525,000
tourists visited Tanzania in 2001, compared with
295,000 in 1995, indicating a growth of 70%
during the last five years”. The Euromonitor
(http://www.euromonitor.com/) reports on its
website that travel and tourism to Tanzania has
grown over the years to become the country’s
largest foreign exchange earner, accounting for
17% of national GDP.

MAINSTREAMING THE EPAS

7.1

LAND OF HISTORY, DRAMATIC
LANDSCAPES
EXTRASENSORY
GEOMORPHOLOGICAL
HIGHLIGHTS

7.1.1

Why should Ethiopia worry about wild
animals?
7.1.1.1 Tourism and wildlife conservation
With more that 90 million inhabitants (CIA
Factbook https://www.cia.gov/), Ethiopia is the
second most populated country in Africa. 46% of
the population is younger than 15 years old, 83% of
the population lives in the countryside. About 16%
of the population in Ethiopia live on less than 1
dollar per day (2008) and 2005 estimates were that
38% was living below the poverty line. Only 65%
of rural households in Ethiopia consume the World
Health Organization's minimum standard of food
per day (2,200 kilocalories), with 42% of children
under 5 years old being underweight. (The
International Development Research Center
(http://idl-bnc.idrc.ca/dspace/). Most poor families
(75%) share their sleeping quarters with livestock,
and 40% of children sleep on the floor. The average
family size is six or seven, living in a 30-squaremeter mud and thatch hut, with less than two
hectares of land to cultivate.

Unlike Ethiopia, those countries can't boast
significant ancient history that in the course of the
centuries has sown the landscapes with
extraordinarily interesting splendid historical
monuments. The primary product offered by those
two countries, consist of wildlife and dramatic
natural landscapes, enriched with beaches and
living culture. If it could restore the wildlife stocks
in its national parks, Ethiopia can offer much more
in terms of tourism attractions than the majority of
the African countries, because then it could offer
both historical architecture and nature at the same
time. Given the importance of wildlife-based
tourism to the national economies of some of the
African safari countries, one may wonder if
Ethiopia can effort to “not protect its wildlife
resources”.

Why in the world, would one ask, should the
Government of Ethiopia even consider spending
land and money on protecting wild animals? Aren't,
health services, education, infrastructure, electricity
distribution, the services the people of Ethiopia,
need most? Why wildlife? Ethiopia can't effort
wildlife! Or can it? Let's take a look at the tourism
economies of some other East African countries
that effectively protect their wildlife.

Let's look at the tourism figures of Ethiopia (see
Figure 105). International arrivals have been rising
significantly in this century and is expected to
continue to grow dramatically.

The
Kenyan
Ministry
of
Tourism
(http://www.tourism.go.ke/) reports on its website:
“Kenya recorded the highest number of tourists’
arrivals ever at 1,095,945 tourists as at 31st
December, 2010. This was a 15% growth compared
to the 952,481 experienced in 2009. This figure
excludes the cross border tourists’ arrivals which
could add up to another approximately 700,000
tourists once the results are fully tallied by the
Kenya National Bureau of Statistics.”.
“Since gaining independence from Britain in 1961,
Tanzania has made significant progress in
improving its travel and tourism. Over the years,
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Figure 105: International arrivals in Ethiopia,
(Source Ministry of Culture and Tourism, 2008)

“extension”destination will help bring Ethiopia on
the “radar screen” of tourists that would otherwise
never think about Ethiopia as a destination, and
initial brief visits may lead to more in depth visits
in the future.

From Figure 105 it is clear that there has been a
strong and sustained growth of international
arrivals. The government is looking for ways to
double tourism earnings during the 2010-2015
period and to targeting about one million foreign
arrivals by 2020 (http://www.euromonitor.com).
This would require a considerable effort, in which
all opportunities be optimized, including nature
oriented tourism.

Birding tourists only travel to a country if their
highlights – interesting birds - are still there. If
Ethiopia would lose its endemic bird species and
migratory birds, these clients would readily lose
interest in Ethiopia as a tourism destination.
Therefore, wildlife conservation is essential to the
tourism sector, as it offers the main attractions for
additional customers, while for culture oriented
tourists, it would be appealing to spend at least a
few days in some of the national parks for wildlife
viewing. Thus parks with wildlife would:
• Add nature oriented tourists;
• Bring tourism to regions without cultural
monuments;
• Add to the number of days visited by culture
oriented tourists; and
• Increase return visits, as many people don't
have enough vacation time to see everything in
one trip.
Taking this in consideration, we hope that the
reader captures the significance of wildlife
conservation for Ethiopia as a whole (national
economy), as well as for the regions where tourism
actually takes place (local economies). Wildlife
conservation is about economics, employment and
the development of the country.

It is estimated that vacationers, - who are potential
visitors to protected areas - represent only 25% of
the total arrivals. (ÖBF 2009). According to Mr.
Yoseph Getnet (pers. com. 2011), Ethiopian Tour
Operators Association, ETOA, the main focus of
international tourists is currently oriented at the
cultural destinations, with ecotourism so far only
fulfilling a niche market while safari and
ecotourism has merely been riding on the tide of
cultural tourism. This being the case, we thought it
necessary to provide the reader a brief glimpse of
the nation's rich historic background as this is
essential to understand the importance of its
cultural attractions as the motor for an emerging
safari and ecotourism market.
One would be inclined to say, why would we need
to worry about wildlife, if we get the tourists to
come anyway to see our cultural assets? Lets take a
look at what drives foreign tourists to select their
vacation destination. Theme oriented tourists, like
safari, birding, cultural and adventure tourists,
primarily chose their destinations based on their
interest of focus, while enjoying complementary
attractions, like culture, geological highlights and
the like as added attractions.

Just imagine, if Ethiopia would have parks teeming
with wildlife, that could offer a similar safari and
ecotourism package as the two countries to its
south, all within its own borders! Ethiopia could tap
into each of these thematic markets and become
one of the main players in thematic tourism in
Africa. In fact, Ethiopia can become one of the
world's prime destinations for thematic tourism!
However, in order to become that, it needs national
parks with abundant and well-visible wildlife.

The tourism industry based on cultural highlights is
concentrated on specific locations in the highlands
north of Addis Ababa. On the other hand, many
national parks are found in regions without cultural
monuments, particularly in the lowlands; in those
regions protected national parks could become the
motor of non-agriculture based employment.

7.1.1.2

Ancient monuments, fascinating history
and multiethnitism
Ethiopia is the oldest independent country in Africa
and one of the oldest in the world. Herodotus, the
Greek historian of the fifth century B.C. describes
ancient Ethiopia in his writings (USA State
Department website http://www.state.gov). The Old
Testament of the Bible records the Queen of
Sheba's visit to Jerusalem. According to legend,

Currently, many people interested in safaris in East
Africa fly to Kenya and Tanzania. Some clients,
travelling on Ethiopian Airlines, would like to
make a “cultural stop-over” of a week in Ethiopia
(representative of Ethiopian Airlines in the USA,
pers. com. 2012). Initially functioning as an
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Menelik I, the son of King Solomon and the Queen
of Sheba, founded the Ethiopian Empire.
It is theorized that originally, both sides of the Red
Sea were a single cultural unit and that the rise of
civilization in the Ethiopian highlands was not a
product of diffusion and colonization from southern
Arabia but a cultural exchange in which the people
of Ethiopia played a vital and active role with
advanced civilizations dating back 3 to 4 millennia.

league of splendour of the Egyptian obelisks or the
Mayan stelae in Central America.
In 333, Emperor Ezana and his court adopted
Christianity (Mohr 2001); this was about the same
period the Roman Emperor Constantine converted.
The Axumites and the Romans became economic
partners who controlled the Red Sea and
Mediterranean Sea trades, respectively.

Figure 106: The Temple of the Moon at Yeha
testifies to the advanced level of the people of those
times.
The oldest major archaeological monument is the
Temple of the Moon at Yeha (Figure 106) which
may have been built about 2800 years ago (MunroHay 1991, Asfawossen Asrat 2009).

Figure 107: With amazingly “modern” motifs and
designs, the stelae at Axum are among the greatest
ancient obelisks in the world.

For thousand of years, the Red Sea functioned as
the principle highway, connecting the Middle East
with Africa as well as people on both coasts.
Originally, a single cultural unit emerged, that
united the people of what today are Ethiopia and
Yemen. Over time, they diverged into different
cultures. It is only in Ethiopia that proto-Ethiopian
script developed and survives today in Ge'ez,
Tigrean, and Amharic (Mohr 2001). In the first
century A.D., the ancient city of Axum became a
political, economic, and cultural centre in the
region. By the third century, the Axumites
dominated
the
Red
Sea
trade
(http://www.everyculture.com). By the fourth
century they were one of only four nations in the
world, along with Rome, Persia, and the Kushan
Kingdom in northern India, to issue gold coinage.
Nowadays, their stelae (Figure 107) are in the
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(http://www.history.com/topics/ethiopia). However,
the Axumite Empire eventually declined, resulting
in a loss of control over the Red Sea and the
political centre shifted southward to the mountains
of Lasta (now Lalibela) (Mohr 2001), where King
Lalibela brought the art of building rock hewn
monolithic churches (Figure 109 ) to a new level.
While being visited by tourist from across the
globe, the Ethiopians continue to use all of their
churches as their places of worship (Figure 110).
Following the rise of Islam in the seventh century,
Ethiopia was gradually cut off from European
Christendom. The Portuguese re-established
contact with Ethiopia in 1493, primarily to
strengthen their hegemony over the Indian Ocean
and to convert Ethiopia to Roman Catholicism
(http://countrystudies.us/ethiopia/). By that time the
political power had shifted to the city of Gondar,
where a succession of kings started building
magnificent castles (Figure 111) with strong
European and Indian influence.
Figure 108: Rock hewn cave churches are literally
the hidden treasures of Tigray, where they are
found at some of the most unlikely places on
vertical cliffs and in hidden crevices in the
Gheralta mountains.

Thatched and circularly shaped, they were built
with thick adobe-like walls, plastered with straw
fortified mud.

Figure 110: While tourists crowd the churches,
churchgoers at Lalibela attend a funeral.

Figure 109: Carved out of rocks, the churches in
Lalibela are among the most dramatic monolith
historical monuments in the world and a must for
every traveller to Ethiopia.

All Ethiopian churches are designed to have a
sanctuary surrounded by internal and external
galleries accessible to the public. Usually the
sanctuary is decorated with fascinating ancient
murals.

This set rise to the construction of hundreds of rock
hewn cave churches of which only in Tigray more
than 125 are known (e.g. Figure 108). Axum
flourished through the sixth century, when Emperor
Caleb conquered much of the Arabian peninsula
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Many churches hold treasures of incalculable
historical value of crown jewels and possessions of
royalty as well as some of their remains.

Figure 112: The brightly coloured murals on the
walls of the sanctuaries tell a remarkable story of
religious devotion and artistic splendour.
A century of conflict emerged between pro- and
anti-Catholic factions after the Euro-Ethiopian
contacts had been re-established, resulting in the
expulsion of all foreign missionaries in the 1630s.

Figure 111: King Fasiledes castle is among the few
monumental historical buildings south of the
Sahara, most of which are found in Ethiopia.
The religious centre too, shifted and many churches
and monasteries were erected on earlier religious
sites, islands and shores of Lake Tana, All churches
are
divided
into
three
areas
(http://www.ethiopianorthodoxchurch.info/Church
History.html): a sanctuary only accessible by the
clergy, surrounded by an internal and external
gallery, both accessible to the public (see Figure
112). Many churches hold both religious and royal
treasure rooms (Figure 113).

Under the Emperors Theodore II (1855-68),
Johannes IV (1872-89), and Menelik II (18891913), the kingdom began to emerge from its
medieval isolation. When Menelik II died, his
grandson, Lij Iyassu, succeeded to the throne but
soon lost support because of his Muslim ties. He
was deposed in 1916 by the Christian nobility, and
Menelik's daughter, Zewditu, was made empress.
Her cousin, Ras Tafari Makonnen (1892-1975), was
made regent and successor to the throne. In 1930,
after the empress died, the regent, adopting the
throne name Haile Selassie, was crowned emperor.
His reign was interrupted in 1936 when Italian
Fascist forces invaded and occupied Ethiopia. The
emperor was forced into exile in England despite
his plea to the League of Nations for intervention.

Lake Tana and the nearby Blue Nile Falls now have
become some of Ethiopia's prime visitation
destinations for foreign visitors, not in the least
because it is among one of the few destinations in
Ethiopia where visitors can also enjoy something
that is similar to a beach environment.
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(EPRDF). In May 1991, EPRDF forces advanced
on Addis Ababa and Mengistu fled the country.
After a brief period of an interim government,
Ethiopians choose their first popularly chosen
national parliament and the Federal Democratic
Republic of Ethiopia was installed in August 1995.
The EPRDF-led government of Prime Minister
Meles has promoted a policy of ethnic federalism,
devolving significant powers to ethnically based
regional authorities. Ethiopia today has 10 semiautonomous administrative regions which have the
power to raise and spend their own revenues.
Ethiopia has a diverse mix of ethnic and linguistic
backgrounds which form the basis of the great
diversity
of
the
living
culture
(http://www.fao.org/ag/AGP/AGPC/doc/counprof/e
thiopia/ethiopia.htm) of this enormously diverse
and fascinating nation. The vast majority of the 82
living languages spoken in the country can be
classified within three families of the Afro-Asiatic
super language family: Cushitic-language speakers
live in the highlands (Ofkanski & Berry 1991) and
lowlands of the south-central region as well as in
the north-central area. Omotic speakers live
predominantly in the south. The Nilo-Saharan super
language family accounts for about 2 percent of the
population, and these languages are spoken near the
South Sudanese border. Each linguistic group is
associated with its own traditions, many have their
own dresses and artefacts.

Figure 113: Many churches hold both religious and
royal treasures, like ancient bibles and crown
jewels.
Five years later, the Italians were defeated by
British and Ethiopian forces, and the emperor
returned to the throne. It was emperor Haile
Selassie who gazetted the first system of protected
areas, the majority of which still makes up the core
of the Ethiopian Protected Areas System.
After a period of civil unrest which began in
February 1974, the ageing Haile Selassie I was
deposed on September 12, 1974, and a provisional
administrative council of soldiers, known as the
Derg ("committee") seized power from the emperor
and installed a government which was socialist in
name and military in style.

Ge'ez is one of the most ancient languages in the
world and is still used today by the Ethiopian
Orthodox Tewahedo Church (Ethiopian Orthodox
Church 1959) and is the language of most antique
bibles still found in many of the churches
throughout the country.

Lt. Col. Mengistu Haile Mariam assumed power as
head of state and Derg chairman, after having his
two predecessors killed. Mengistu's years in office
were marked by a totalitarian-style government and
the country's massive militarization, financed by
the Soviet Union and the Eastern Bloc, and assisted
by Cuba. Under his reign, last plantations of
Eucalyptus were established, which today are the
main providers of construction wood for the
country while forest thinnings provide local
communities with firewood and charcoal.

Particularly in the highlands, the Ethiopian
traditional costume is made of woven cotton.
Ethiopian men and women wear this traditional
costume
called
gabbi
or
netella.
(http://www.ethiopiantreasures.co.uk/pages/culture.
htm) Women often wear dresses - kemis and netella
- with borders of coloured embroidered woven
crosses, but other designs are also used.

The Derg's regime collapsed after severe several
years of droughts and famine, as well as by
insurrections, particularly in the northern regions of
Tigray and Eritrea. In 1989, the Tigrayan People's
Liberation Front (TPLF) merged with other
ethnically based opposition movements to form the
Ethiopian Peoples' Revolutionary Democratic Front

Other ethnic groups and tribes in the north-western
Afar region and in the southern and western
lowlands wear very different costumes that reflect
their own traditions. Some tribes partially cover
WICE
157

Gap Analysis of the Ethiopian Protected Areas System
their body with leather, like the Hamer
(http://www.learnethiopia.com), while many tribes
decorate their faces and bodies with distinctive
paintings and ornaments.

of thatch, and the centre pole has sacred
significance in many ethnic groups. Around
Lalibela, the houses or tukuls consist of 2 storied
round stone structures. In Tigray houses are square
and often constructed from stone, while the Afar
and Somali have various shapes of round tent-like
huts of woven mats that are fit for nomadic life.
Examples of different houses are shown in Figure
114.

In many parts of the highlands, traditional houses
are round dwellings with cylindrical walls made of
“wattle and daub” (adobe), often built in fenced or
walled groups of extended families. Depending on
the region, the roofs are conical or square and made

Figure 114: As one travels through the countryside many different houses catch the attention. The Konso house a) has a
double roof, the square piled rocks houses in Tigray look like fortified farms, the extended family house complexes on
the way to Ankobar appear to be mini-villages and the mat covered houses of the Afar are remarkably wind-proof while
being fully detachable to fit their semi-nomadic lifestyle.

Christian music is believed to have been
established by Saint Yared in the sixth century and
is sung in Ge'ez, the liturgical language (Ethiopian
Orthodox Church 1959), which can be heard
anywhere near the churches. Often choirs can be
seen along the roadside on their way to church
(Figure 115). The traditional dance, eskesta,
consists of rhythmic shoulder movements
(http://www.newworldencyclopedia.org/entry/Ethio

pia). The dance is usually accompanied by the
kabaro, a drum made from wood and animal skin,
and the masinqo, a single-stringed violin with an Ashaped bridge that is played with a small bow.
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creates situations in which one finds very old trees
without sufficiently varied intermediate age classes.
It is difficult for organic matter to accumulate with
the continuous foraging and collection of firewood,
while the trampling of the cattle reduces the organic
content in the soil. It also has a major impact the
biodiversity value as cattle browses away most
forbes related to the forests and with that all the
organisms that depend on the presence of a welldeveloped undergrowth and a rich organic soil.
Also the water retention and soil stabilization
benefits are severely reduced by these activities, as
particularly the organic content in the soil retain the
water and a well-developed herb-layer reduces
erosion. It is therefore recommended that a
selection of forest be managed as nonconsumptive use forests under EWCA
management.

Figure 115: A church choir chanting along the
road.
Most of the 35,000 churches in Ethiopia are
surrounded by little forests ranging in size from a
few acres to 300 hectares. Some churches and their
forests may date back to the fourth century, and all
are remnants of Ethiopia’s historic Afromontane
forests. To their followers, they are a sacred symbol
of the garden of Eden — to be loved and cared for,
but not worshipped. These churches may one day
provide great opportunities as refuges for wildlife
and native trees in otherwise purely agricultural
landscapes.

7.2

Internationally, among the different categories
of protected areas, the term national park is best
known, and with the worldwide reputation of
the National Park Service of the USA, renaming
the Ethiopian Wildlife Conservation Authority
to the “Ethiopian National Parks and Wildlife
Authority” would enhance its reputation at no
costs at all. It would further strengthen
Ethiopia's conservation reputation if all sites of
extraordinary quality would be united in a
system of federal national parks, as it gives of
the signal to foreign visitors to the parks that
Ethiopia takes it task of nature conservation
very seriously. Such system however would need
to be very inclusive and in its functioning it
should ideally unite the management agencies of
the regional states as well.

NON-EXTRACTIVE USE FOCUS

7.2.1 Nature oriented tourism is big business
Forests have the most biodiverse ecosystems in the
tropics. EWCA and some of the protected areas
agencies of the regional states, primarily focus on
wildlife. Without including some forests with
representative ecosystems in the national system of
protected areas, no selection of biodiversity
elements could be representative and no
compliance with the Convention on Biological
Diversity (CBD) could be achieved. Moreover,
geological phenomena are essential for the tourism
industry. Therefore, EWCA and its counterparts
in the Regional States would need to consider
protecting all biodiversity as well as the beauty
of outstanding geomorphological phenomena.

To enhance transparency and governance, it
would be a wise practice to use the term
“regional parks” for the parks administered by
the regional park management authorities and
national park for those administered by the
federal EWCA. After all, it does not make sense to
call a park of non-national significance a national
park.
As we can see from the scoring of potential
ecosystem services in the protected areas, the game
viewing safari and ecological tourism have the
greatest and most direct potential for generating
income and employment, both at the local level and
at the national level. Yet, with a little over 90,000
visitors a year, the benefits of the national parks in

Generally, the management of natural forests has a
strong focus on the conservation of mature trees,
with community grazing and firewood collection
from young growth. While this management would
allow the further maturing of the standing trees, the
grazing and firewood collection impedes the
continuous process of natural forest regeneration. It
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Ethiopia are still limited, both for the local
communities as service providers, as well as for the
tourism industry. While visitation is still very weak,
it is encouraging to see that particularly the growth
of non-resident foreign visitors has been very
vigorous over the last 10 years, with an average
growth of almost 18%. It is to expected that
visitation to the protected areas will continue to
increase with double digit numbers over the coming
decade. No doubt, the recent enormous investments
in good asphalt roads throughout the country (e.g.
Figure 116) are contributing to this growth, as
travel times to many national parks have been cut

in half, while over the last few years, road
improvements to and within some of the parks have
also made some parks more accessible. Table 14
and Figure 118 present the numbers of registered
visitors to the protected areas.
Another factor that is contributing considerably to
the increased visitation, is that in many regions the
hotel infrastructure is improving (e.g. Figure 117)
and it may be expected that many areas where the
overnight facilities are still rather rustic, new and
better hotels will be constructed soon.

Figure 116: Throughout the country, Ethiopia has been investing heavily in the improvement of roads. a) The
construction of the asphalt road to Gambella; b) the upgrading of the road from Jinka to Mago national park, while
within the park b) a better connection from the administrative centre to the Mursi villages has been graded. At times
though, the road crews have little idea about environmentally sound techniques and landscaping, which particularly in
the national parks may lead to unfinished looking road shoulders and scars at gravel quarry sites. Within national
parks, the road construction crews should be supervised by specialized national parks staff. d) Excellent brand new
roads, often through extremely difficult terrain, now make some of the most remote regions of Ethiopia accessible for
tourism.
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While the improved access is a tremendous
advantage for park visitation, at the same time it is
also reason for serious concern. Currently, none of
the areas is prepared for providing an adequate
visitor experience as many areas lack up-to-date
visitor infrastructure and interpretation, wildlife is
at sub-optimal level for wildlife viewing and many
areas visibly suffer from serious overgrazing with
livestock. And yet, assuming an average annual
growth of 15%, the number of foreign visitors to
the parks would grow from about 50,000 (see
Figure 118) in 2010 to an annual level of 200,000
tourists in little more than 10 years (see Table 15),
while a sustained growth for 20 years would lead to
approximately 750,000 visitors per year. This
sounds rather high, but it actually is very realistic,
given the highly improved access to many parts of

the country and the awakening international interest
in Ethiopia as an international tourism destination.
In fact, this level of visitation may be reached even
sooner and investment in key infrastructure in the
most visited national parks is essential.
Therefore, as tourism to Ethiopia is becoming an
increasingly important source of income and
foreign revenue earner, the EPAS would need to
be prepared to play an ever increasing role as a
complementary attraction to the already existing
market
of
cultural
tourism.
Visitor
infrastructure would need to be put in place,
staff levels need to increase, staff needs to be
trained, wildlife needs to become fully protected
and grazing would need to be phased out.

Figure 117: Over the past few years Ethiopia has seen the construction of tasteful quality hotels and lodges: a) Bahir
Dar, b) Konso, c) Awash National Park, d) Arba Minch. It is expected that the number of hotels and lodges will increase
considerably over the next few years, which will be essential for further national parks visitation growth.
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Table 14: Number of registered visitors to Ethiopian protected areas (Data: EWCA).
Year

Students
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

2773
3387
1977
909
4499
2226
4011
5153
2588
1735
4460
4165
6024
5640
6981
11745
12615
15527
17640
10840
9660
11264
12556

Adult
Ethiopians
3370
3619
2714
908
2606
3004
2601
2896
6918
5175
4560
6301
6197
7184
7177
11626
12389
13492
19547
30508
25803
27124
24254

Residents
3989
3808
2816
497
1474
2194
2427
1934
2997
2285
2672
2437
2525
5606
1341
1668
2169
6903
2339
2884
2646
3704
4172

Foreign
Total visitors
tourist
1178
11310
983
11797
684
8191
104
2393
571
9150
1399
8823
2496
11535
3721
13704
5750
18253
6499
15694
7106
18798
5956
18859
5361
20107
7308
25738
11567
27066
10678
35717
13606
40779
18771
54693
21579
61105
30752
74984
33337
71446
33505
75597
51626
92608

Table 15: Visitation growth of Ethiopian protected areas extrapolation at an assumed average annual growth rate of 15%.

2012
51,626
2022
208,856

2013
59,370
2023
240,184

2014
68,275
2024
276,212

2015
78,517
2025
317,644

2016
90,294
2026
365,290

2017
103,838
2027
420,084

2018
119,414
2028
483,097

2019
137,326
2029
555,561

2020
157,925
2030
638,895

2021
181,614
2031
734,729

Figure 118: The numbers of registered visitors per category between 1988 – 2010 for all Ethiopian protected areas.
Particularly the number of foreign visitors has grown strongly over the past decade. Data: EWCA.

7.2.2

National parks as production areas
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Ethiopia has been promoting all sorts of
investments, such as for mining, the production of
rice plantations and for sugar plantations.
Particularly the one near Awash National Park
comes to mind. In that plantation, no person is
allowed to enter that does not work there and no
grazing is allowed, because the large scale
production of sugar reed can't be combined with the
traditional forms of grazing and settlement.
Households had to be removed for the creation of
the sugar plantation, but as a whole, the benefits
outweighed the disadvantages, as, the plantation
creates employment and income to the area and the
region, both directly and indirectly.

increased while the natural megafauna has
decreased, and it is necessary to at least briefly
reflect on possible ecological impacts of livestock
grazing:
The most eminent effects of cattle grazing are (see
Figure 119):
• Deterioration of the grass layer;
• Compacting of the soil and decrease of belowground carbon content;
• Bush encroachment;
• Continuous human presence in the parks makes
wildlife shy;
• It promotes poaching, at times herdsmen hunt
and in the presence of herders poachers can
easily hide among them;
• Conflict people – wildlife, both for food and
for predators;
• Increasing pressure over time as local
communities grow;
• Durable damage to humus layers in forests (see
Figure 119) and afroalpine areas;
• Suppression of regeneration of trees in forests;
• Replacement of forbs21 by grasses in forests;
• Scenic deterioration;
• Increase of forest fires in forests and
unregulated fires in savannahs;
• Much
more
difficult
and
expensive
management as peoples' issues increase and
higher staffing densities are required.

National parks are no different in the sense that
they “produce” a product for the tourism sector.
The product is not a physical resource however, but
a service: the service of wildlife visibility and
nature. From a macroeconomic point of view, it is
an export product of services. The value of their
establishment and up-keeping far outweighs their
costs both at a local level and at the national level,
as the tourism industry start creating jobs and
income at all levels of the Ethiopian society.
Like a plantation, the productivity of the land will
seriously depreciate if combined with traditional
forms of land use, particularly grazing. Grazing
deteriorates the scenery and the wildlife visibility
diminishes greatly and over time wildlife will
disappear altogether and with it, its value for
tourism.

As with any generalization there are exceptions.
Probably the proposed Ogaden Desert National
Park could not be established without arrangements
for low intensity grazing.

The tension between grazing and national parks
conservation clearly becomes visible from a study
by Demeke Datiko & Afework Bekele (2011)
carried out in Nechsar National Park based on data
collected since 1967. The increase in the livestock
population in Nechsar National Park from 1985 to
1996 was 47.8%. It also increased by 49.9% and
56.5% during 2006 and 2010, respectively. In 2010
there were 12,531 heads of livestock that depended
on the grass plains illegally. Overstocking rate of
livestock, illegal resource exploitation lead to loss
of wildlife habitat and the gradual disappearance of
the Swayne's Hartebeest. Overgrazing with
livestock herds are even more severe in Awash
National Park and Abijata Shala Lakes National
Park. The growth figures of livestock populations
over the decades clearly show that grazing and
national parks conservation are de facto
incompatible. In many PAs the livestock has

The IBC concludes in National Biodiversity
Strategy and Action Plan of 2005, that “the problem
of grazing is still aggravated by the fact that “many
of the protected areas are too small and too isolated
to be effective”. Since then, the situation has not
improved and many areas have decreased in size,
while in some, the grazing pressure has increased.
The relatively good grazing conditions in the
protected areas function as magnets to herdsmen,
while the numbers of inhabitants in rural areas tend
to grow rapidly, including in the protected areas.
Over the years, Ethiopia has dealt with occupancy
and consumptive land use by reducing the sizes of
protected areas to exclude the most densely
21

Broadleaved (non-graminoid, non-woody) herbs
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populated parts of the area in question, a
management model that obviously can't be
continued. Illegal occupancy and consumptive land
use (like grazing, hunting, the gathering of fodder
and firewood) need to be dealt with. There is no
simple solution to this problem. For durable
biodiversity conservation and a thriving nature
oriented tourism industry, consumptive land use
and inhabitation would need to be phased out.
However, illegal occupancy and consumptive use
activities can't be discontinued overnight. It
would involve years of collaboration between the
management authorities and the local
communities. As a first step, grazing would need
to be consolidated at current levels and new
arrivals would need to be discouraged. Most
protected areas would need a bufferzone
management outside of the areas in which local
communities would need to be helped with more
sustainable management of the natural
resources as well as with programmes to benefit
from the new opportunities the parks can
provide. Only through such holistic sustainable
development programmes can consumptive land
use gradually be phased out. The observation that
consumptive land use and biodiversity conservation
are difficult to unite, may seem conflicting in the
short run, but they may not necessarily be in the
long run. In many parts of the world, local
communities are abandoning natural areas where
conditions are often harsh and isolated, thus setting
new conditions for creating new opportunities for
biodiversity conservation. It should be borne in
mind that the needs of local communities are likely
to vary over time.

Wild Ass. On the other hand, the conservation of
biodiversity in small additional forested areas
would be difficult if consumptive land use could
not be discontinued. For each park or reserve,
the required relationship between the area to be
protected and the local population would need to
be determined on the basis of the ecological
needs of the biodiversity in question and the
needs of the local communities.
The market for national park visitation
It is important to have some idea of the most
important potential visitors of the national parks.
Main categories of visitors to national parks
• Vacationers;
• Foreign residents and expatriate officials and
technical staff;
• Middle class Ethiopians
7.2.3

Vacationers
Without going into quantitative details, the
following nationalities are valuable distinct
vacationers (in alphabetical order):
• Europeans;
• Japanese; and
• North-Americans.
Grosso modo, one can divide the vacationers in the
following categories:
• Culture oriented tourists who like to
compliment their visit with a brief safari
experience;
• Adventure and tracking tourists who like to
compliment their visit with a brief safari
experience;
• General safari tourists (pending improved
wildlife visibility);
• Birdwatchers;
• Ecotourists.

Some protected areas face additional challenges.
While the sugar cane plantation near Merti
creates jobs, pastoralists have lost good grazing
territory, thus increasing grazing pressure on
Awash National Park.

Foreign residents and expatriate officials and
technical staff
Foreign residents and expatriate officials and
technical staff and their families form a market
specific that needs careful attention, for several
reasons.

For new areas to be created, the situation would
need to be assessed on a case by case basis. For
instance, for the proposed Afar National Park,
geomorphological highlights and cultural events
are the prime focus for conservation and
inhabitation and grazing pose no real threats for
their conservation. Co-management agreements
with the inhabitants of such new park could
adequately deal with rangeland conservation
and the conservation of the few threatened
species living in the area, such as the Somali

First of all, they are in the country and need
destinations where they can spend weekend time
with their families. Visits to national parks can
become an important and highly appreciated passtime. Moreover, these families are visited by
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friends from overseas, and they like to “show off”
their host country, thus developing into promoters
of the national parks. As their happy friends go
back to their home countries, the latter will share
their exclusive experience with their circles of
friends and family, thus wetting the appetites of
more foreigners.

Equally important are the expatriates of the private
sector. While not so much related to the donor
community, their numbers are growing and they
need to be targeted as a specific market group.
Their secondary effect may even be more
important, than that the expatriate officials, as their
private contacts include other business contacts and
potential new investors. The state of conservation
of national parks may be among the indicators to an
investor if a country is sufficiently organized for
him/her to venture into an investment. In general,
well-cared national parks are important elements
for building a positive image of the progress of a
country, both for business and for diplomatic public
relations. If an investor plans to actually live in
Ethiopia, it is also an indicator whether he/she will
find attractive enough places to pass the weekends
with the family.

In addition, the expatriates move about in their own
expatriate sub-communities and positive or
negative experiences have an important impact on
the view of development of Ethiopia as a hole, thus
positively or negatively impacting the overall
impression of the donors about development in
Ethiopia and their degree of interest in Ethiopia as
recipient country. Minor as this may seem, the state
of conservation of national parks and biodiversity
are seen as a direct or indirect progress indicator of
a country, and the best way of influencing that
indicator is by getting the expatriates visit the
national parks with their families and make sure
they have a wonderful time.

Finally, the more free time expatriates spend in
their host country Ethiopia, the more of their
salaries stay in the country, thus reducing the flight
of capital.
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Figure 119: Grazing downgrades the sceneries in national parks: a) The mysterious moss-clad Giant Erica forest in
Bale Mountains National Park are a highlight for tourists. With modest grazing, these forest still have a layer of forest
herbs and the typical dry peat layer is still present b) The same type of forests in the Simien mountains have lost the
epiphyte mosses, the entire herbs layer has been converted into grassland while the peat layer has been lost to
prolonged trampling. c) With still relatively moderate but increasing grazing pressure, Nechsar National park still has a
rich grassland savannah. d) A fenced off savannah at Abijata Shala Lakes National park with only wildlife at the right
of the fence has nicely shaped trees and an excellent grass layer, while the grazed savannah at the left shows trampled
soils and deteriorated trees with not attraction for tourists. Obviously habitation and agricultural fields even have an
even stronger impact on the scenery.
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Additionally, the EPAS should focus on top
geomorphological highlights, particularly the
Afar Depression, the Blue Nile Falls, the
(existing) Awash Falls, Mount Kundudo Cave
and the Sof Omar Caves, once they have been
established as national parks. As the parks
improve, Ethiopia can then gradually profile the
safari destinations.

7.3 BRANDING
7.3.1 Highlights
In the sector of tourism, it is all about reputation; in
fact, some countries have been successful at raising
their image as an ecotourism destination, even
though their protected areas are not all that
exceptional. However, nowadays, with so many
theme-destinations available to the tourists from
Europe and North America, it becomes more
difficult to draw the attention from these wellcatered markets. Therefore, branding is strategic
part of rising in the tourism market and productrecognition is important in promoting a new
destination.

7.3.2

Visitor centres

The visitor experience to national parks can
improve significantly with an introduction to the
park in a modern visitor centre with well-made
information materials, a small auditorium with
videos and an information desk with professional
rangers. Nowadays, the travelling public is
becoming ever more critical and it is not impressed
with glass cases with a poorly conserved animal
bones and skins (e.g. Figure 120).

With wildlife being scarce and / or shy in many
of the national parks, it would be a good initial
strategy to focus on ecotourism specialized in
endemic and migratory birds as well as on the
famous endemic mammals in the areas where
many occur, the Simien Mountains and Bale
Mountains National Parks, rather than on
general safari tourism. As Awash, Nechsar and
Omo National Parks currently are the parks
with the best mega fauna visibility, those parks
should be first in line for improving access and
dealing with grazing and inhabitation issues. A
problem with Nechsar is that the road to the
highland plains is not accessible for minibuses which reduces the visitation numbers-, while
Omo National Park needs access across the Omo
river before it can be considered adequately
accessible for visitation. Each of these national
parks need a good-looking visitor centre and
interpretation boards.

Figure 120: Exposition of stuffed animals, skins
and horns don't appeal to modern visitors.

The impressive migration of the White-eared
Kob, Kobus kob, in Gambella National Park is a
major biological event and needs special
measures to accommodate access when the
animals are present in the park. As the animals
are present during the dry season from
approximately January until early June, for the
time being, we recommend the construction of
seasonal roads. When over time, all-weather
roads are constructed, they need to be designed
with the aid of water flow models by specialized
engineers to prevent roads to irreversibly alter
the natural water-flows in the park.

This does not mean there is no place for wellpreserved samples of animal parts, but they need to
be placed in a certain context. They serve
particularly well for scout talks for children, as can
be seen in Figure 121. However, the majority of
exposition materials in visitor centres nowadays
consist of printed backlit photograph posters with
captive texts and modern exposition materials like
in Mexico (e.g. Figure 122) .
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image in the international tourism market.
Depending on climate conditions, visitor centres
can be partly or totally outside (e.g. Figure 123)

Figure 121: a) Park rangers (scouts) in the USA teach
children about wildlife in the park, using antlers, horns
and skins. b) A park ranger giving a “ranger talk” to the
visitors.

Figure 123: An modern open-air visitor centre, like this
one in Zion National Park is very cost-effective. The
climatic conditions in a variety of national parks would
make such structure feasible.

Interpretative signs can be made locally on 36
inch wide ink-jet printers, using UV-resistant
ink on vinyl. Also outdoors interpretative boards
can be produced in-house at very reasonable
costs like the ones shown in (Figure 124) in
Mexico. We recommend the acquisition of a
plotter capable of printing on vinyl with UVresistant ink.
Figure 122: Modern visitor centre in a national park in
Mexico.

7.3.3

Eye sores and visitation essentials in
visitation sites
In the National Parks, many travellers
appreciate a modern-looking visitor centre with
well-formulated short texts that can be easily
digested, in combination with information on
service facilities, clean toilets and quality
souvenir shops. In fact, modern visitor centres
are not only the “business card” of the national
park but of the country as a whole. Souvenir
shops should ideally be combined with the sales
of indigenous art as well as books on the
national parks, culture, the country in general,
maps and modern souvenirs, like mugs, etc.

Figure 124: Interpretation signs on vinyl in Shian
Ka'an National Park in Mexico.
With regard to the construction and updating of
visitor centres, it is better to start with a limited
number of well-designed visitor centres in high
profile easy-to-reach national parks which are
already enjoying some international reputation.
An often overlooked, rather basic element in
tourism is the presence of properly functioning
clean toilets at the attraction sites. In Ethiopia, this

Good-looking, well presented visitor centres
function as business-cards for a national park,
while they enhance the visitation experience of the
visitors. As any market growth starts out with
mouth to mouth propaganda, a positive visitation
experience is crucial for building up a visitation
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is a rather weak point. Some cultural sites have no
toilets at all, while other sites have rather primitive
facilities or they are not clean. Trivial as this may
seem, this is one of the essential issues in modern
tourism, and all administrative centres and
future visitor centres or museums should be
equipped with modern, easily accessible and well
indicated toilets that are cleaned at least twice a
day. Moreover, it is recommended that the
Ministry of Tourism and Culture initiates a
campaign to improve the toilets and works
towards the placement of properly looking
toilets and other facilitation constructions on all
cultural as well as natural sites.

On prime visitation sites, the landscaping needs
to be implacable. Lawns need to be
professionally mowed and watered during the
dry season, or, alternatively the sites need
draught resistant landscaping, such as rocks and
high quality gravel and draught-tolerant plants
like Euphorbia and ornamental grasses.
Towards this goal, the Ministry would have to
work with regional governments as well as with
Church authorities. Figure 125 gives some
examples of “eye sores” that could be improved or
removed at hardly any costs at all.

Figure 125: Many prime tourism destinations are marred by cheap looking facilitation structures (a & b) The
entry booth and a maintenance shag at the Axum stelae site, c) a maintenance shag at Fasiledes
Swimmingpool d) a zinc covered turret at one of the prime churches at Lake Tana. On all sites, the lawns look
poorly maintained and in general, the sites look poorly maintained and unprofessionally managed. As harsh
and painful as these observations may sound, most foreign tourists will not have any consideration for the
managerial difficulties of a country and these are strong impressions that these prime sites leave with many
foreign visitors.
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7.4

Web pages today, the best way to promote
national parks online is through Google Adds22.

MARKETING

In the 80's of last century, Costa Rica has been
strongly supported by TNC of the USA and World
Wildlife Fund (Alvaro Ugalde pers. com. 1995).
With the support of these organizations, Costa Rica
was advertised as one of the prime ecotourism
destinations in the world in the magazines of such
as Audubon Society, Sierra Club, Conservation, etc.
These advertisements positioned the country as one
of the prime ecotourism destinations in the world,
in spite of the fact that it is a very small country,
only has one small archaeological site, and hardly
any indigenous cultures and colonial monuments.
Nowadays, there are many better ecotourism
destinations in South America, and yet, Costa Rica
has remained its position as one of the prime
destination for ecotourism since the early nineteen
nineties. In the world of tourism, professional
advertising is essential, especially for Ethiopia,
which still needs to build up a reputation as a
safari / ecotourism destination.

Web cameras (web cams) of animals are
extremely popular on the internet, and it is
recommended to look into the possibilities of
such tool for specific rare and / or endemic
animals. If Internet speed is too slow at the
moment, opportunities may arise in the future,
as connectivity increases.
In building a market, it is very important that
one can deliver the product that is being
advertised. Therefore, EWCA would do best to
start out by marketing its highlands with its
extremely rare but visible endemic mammals
and some of the endemic birds. With regard to
other wildlife, it should carefully phrase what to
expect and when, like the season when the
White-eared Kob can be expected to be seen,
and stress the luck one has when viewing
elephants in Babile Elephant Sanctuary. When
properly marketed, visitors will not feel
disappointed.

Excellent advertisement media with a million
middle and upper middle class subscribers are
National Geographic, Audubon Magazine,
Sierra Club, Natuurmonumenten (Netherlands),
Revue Européenne de Géographie (France),
Geo, Germany, RSPB Birds magazine (UK).
Other great advertisement media are the
weekend travel sections of the larger newspapers
in the key market countries of Ethiopia:
Canada, China, France, Germany, Italy, the
Netherlands, Spain, the UK, the USA and Japan.
Every day, the Internet is becoming more and
more important, and the visitation of the EWCA
website (http://www.ewca.gov.et/) needs to be
increased significantly from the 150 unique
visitors per year by google-optimizing it for
clients in North America, Europe and East Asia.
High quality photographs and texts directed at
foreigners should warm the interest and wet the
appetite for visiting Ethiopia, including its
national parks.

Figure 126: With one of the newest fleets in Africa,
Ethiopia Airlines has become an important
regional carrier for international travellers from
Europe and the USA.
A tremendous asset for tourism to Ethiopia is its
national airline, Ethiopia Airlines (Figure 126),
which has one of the most modern fleet of air
planes in Africa, connecting Europe and the USA
with some of the prime tourism destinations in
Africa and the far east; Bole Airport (Figure 127)
being its “hub” (flight connection centre) is

To improve Google findability, every page of the
web site needs to be Google-optimized and made
available at least in Chinese, Dutch, English,
French, German, Italian, Japanese, Portuguese,
Russian and Spanish. With so many competing

22

Google.com dominates the web-search market with
Approximately 70% market share, With Yahoo.com
Followed by 20%.
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therefore an important destination for many
travellers from Europe to Africa. It is currently
Africa’s most profitable airline, as well as the 16th
most profitable one in the world. In an effort to link
Africa with the rest of the world, the airline has
introduced new flights to major African cities. It
has recently expanded its route network to Europe
(Germany), Asia (China and India) and is planning
a North American in a bid to strengthen its presence
around the world. In addition to frequency
increases, the airline has added capacity on new
and existing long-haul routes by upgrading from
narrow-body aircraft to long-range, wide-body
aircraft. Furthermore, it has code share agreements
with several major airlines, including Deutsche
Lufthansa, South African Airways and United
Airlines and it is a member of the prestigious Star
Alliance. (http://intercommunication). Of further
influence is that Ethiopian airlines has daily
services in modern turbo propeller aeroplanes to
many capitals of the Regional States and several
tourism destinations. This brings many national
parks within a comfortable day's travel from the
capital.

magazine with news about the parks. To
members with an email, it can send a periodical
e-magazine by email.

Figure 127: Bole Airport
Through such membership, EWCA can consolidate
its popular support and promote knowledge about
the national parks. While this may seem very
generous, but in reality it is not. Very few
Ethiopians are likely to make more than one
national park visit per year, and this gesture would
help build a constituency of warm national parks
supporters.

Table 14 and Figure 118 show that the national
market for visitation also is important. With an
average growth rate of 11.5 %, the growth rate of
adult Ethiopian visitors to national parks may not
be as impressive as that of international visitors, it
is nevertheless a very vigorous growth. National
visitors are the voter support basis for the protected
areas in Ethiopia. Therefore, it is essential that
EWCA actively promotes the visitation by urban
Ethiopians, as middle class Ethiopians will be an
important political support group for the
Ethiopian Protected Areas System. Vreugdenhil
et al. (2006) reported that many national parks in
China were enjoying duplication of visitation from
national visitors alone over 2-3 years during more
than a decade. The middle class sector of Ethiopia
is growing rapidly and EWCA should start
building a supporters group of urban Ethiopians
by providing economically affordable access and
by advertisement campaigns targeting the urban
middle class Ethiopians.

7.5 INSTITUTIONALIZED DIALOGUE
Biodiversity conservation in Ethiopia is in dire
straits. Neither the federal EWCA nor the
Regional States offices can succeed by
themselves to achieve the minimum required
programmes to be successful. Only through close
cooperation among the federal and regional
protected areas administrations in concert with
the local authorities and the police – and
military in border areas - can protected areas be
managed and protected successfully. As neither
offices have sufficient capacity to manage the
protected areas, one may think in terms of joint
financing and staffing. As a minimum, EWCA
and the regional offices could have a joint
management commission for the entire EPAS,
where they could jointly work out practical
solutions to the most urgent problems. Such
commission should probably meet 4 – 6 times
per year and a permanent secretariat that

In that context, it is recommendable to offer al
Ethiopian visitors an annual national parks pass
which gives access to all the national parks. And
as people become members through the national
parks pass, EWCA will have access to their
addresses and can send them a simple periodical
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should prepare the meetings in consultation with
all parties for issues to be put on the agenda.

EWCA, which is high, but non-political, so that
stakeholders would feel uninhibited to express
their concerns freely. It might also be a good
strategy to protect all protected areas of national
significance under both the respective regional
Proclamations and the federal Proclamation
541/2007, as a symbol of joint commitment and
collaboration between the Federation on
biodiversity conservation.

Nature conservation heavily depends on the
private sector for both technical input from the
conservation sector and for service provision
and marketing from the tourism sector. As such,
nature conservation de facto is a public-private
enterprise. Therefore a close collaboration with
the private sector is essential. We recommend
the creation of a National Council for National
Parks and Wildlife Conservation with
permanent positions for the regions, the
Ethiopian Tour Operators Association, the
Ethiopian Wildlife and Natural History Society
and possibly some other national conservation
organizations with a permanent office, some
universities with a strong programme on
biological field research, one or two positions for
other important private sectors such as mining
and / or large scale agricultural investors and
the principal donors. Aforementioned secretariat
would also prepare agendas for this council and
convene meetings 3 – 4 times per year in
consultation with the stakeholders. The council
would have to be presided by the director of

On a local level, for each of the protected areas,
a Management Committee will be essential, in
which local stakeholders would be represented,
including one or more representatives from the
regional government(s), local communities, local
tourism facilitators (hotels, tour operators) and
the biology department of the regional
university. Meetings would be convened and
prepared by the wardens. For each protected area,
the management committee would have to be tailor
made to the local conditions and needs of the
stakeholders. Important issues for dialogue would
include the annual budget, the management plan,
annual compliance with the management plan,
visitation issues, the creation of sales opportunities,
permissions, procedures, etc.
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Figure 128: Ethiopia is important for Black Crowned Cranes
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Dr. Ir. Daan Vreugdenhil obtained his PhD. in conservation ecology from Wageningen University,
the Netherlands, and is director of the World Institute of Conservation & Environment; he has
worked for 4 decades in planning and management of natural resources of temperate and tropical
terrestrial and aquatic environments. His career took him across 5 continents, while dealing with dry
and humid tropical as well as temperate ecosystems. His background includes vegetation and animal
ecology as well as natural resources and national parks management and financing. He has lead the
production of ecosystem maps in various parts of the world and built a variety of protected areas
monitoring systems and related databases. Throughout his career he has always looked for the
connection between conservation and durable financing and developed the only systematic
programme in the world for modelling protected areas management costs from real cost factors.
Being the major shareholder of an ecolodge in a national park provided him an insiders view of the
world of ecotourism. He hosts a variety of nature conservation websites, of which
http://www.birdlist.org is among the larger ones.
Drs. Astrid Vreugdenhil obtained her degree from Utrecht University, the Netherlands, in geohydrology, specialized in working with high-tech mathematic models and GIS applications. She has
been a member of scientific and engineering teams specializing in environmental modelling, water
resources and GIS. Her research usually combines aquatic models with other skills in order to
analyse and process data; such skills include remote sensing and other environmental applications
such performing geostatistical analysis. Drs. Vreugdenhil's GIS skills include ArcGIS 8.x/9.x,
ArcInfo 7.x, Ilwis 3.x, PCRaster, and Erdas Imagine. Aquatic modelling skills include software
packages such as Hec-GeoRas, Hec-HMS, VS2DT, Bio-screen, MODFLOW, HYDRUS, and
FEFLOW. In addition, she is also knowledgeable about programming using languages such as C++,
FORTRAN, and PERL, which are essential in high-tech applications of GIS and simulation models.
Tamirat Tilahun , Forester and BSc.
Tamirat Tilahun graduated as forester from the Wondo Genet College of Forestry and Natural
Resources in 1988 and he earned a BSc in economics from the Unity University in 2008. He worked
for 25 years in different Ethiopian projects such as the Meier River Basin Study and the Omo Gibe
Rivers Basin Study and Masterplan Project, the Genale Dawa Rivers Basin Study and Masterplan
Project, the Biro Akobo Rivers Basin Study and Masterplan Project, the Abay River Basin Study and
Masterplan Project and the Woody Biomass Inventory and Strategic Plan. Tamirat is a very
experienced field researcher who spends much of his time large part of his career working on forest
inventories.
Dr. Anteneh Shimelis, earned his Ph.D. in ecology and M.Sc. degrees in Applied Ecology and
Conservation from the University of East Anglia in the UK and Addis Ababa University respectively.
He has worked in a variety of conservation fields and has more than 15 years of professional
experience in design, appraisal, and implementation of national and community driven programmes
in environmental and natural resource management, with a solid professional experience in Strategic
Environmental Assessment and Environmental Impact Assessment (SEA/EIA). Dr. Shimelis is one
of the lead field biologists of Ethiopia and a very accomplished ornithologists. Moreover, he is
knowledgeable of the Multilateral Environmental Agreements (MEAs), the Multilateral/Regional
Development Banks Safeguards Polices (World Bank, AfDB and ADB) and IFC’s Sector
Performance Guidelines, and environmental assessment legislation and regulations. He has written
and published a number of articles in the international environmental journals and taught ecological
courses at Addis Ababa University.
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International Institute for Geo-information Science and Earth Observation, Enschede, The
Netherlands. He is currently working in Royal Norwegian Embassy in Addis Ababa. He is
particularly responsible for food security, natural resources management and environment portfolio.
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Ministry of Agriculture in the area of forest inventory, remote sensing and forest management. He is
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January 2010 and November 2011 for the Nature and Biodiversity Conservation Union (NABU), the
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mentioning (www.ceepa.co.za/Discussion%20paper%20no%2047.pdf).
Dr. Zelealem Tefera, earned his Ph.D. In Biodiversity Management, and his Msc. in Conservation
Biology from Kent University at Canterbury, UK. As one of the leading conservationists of Ethiopia,
he worked both in the public sector – among other things as warden (director) of a variety of national
parks – and in the private sector – among other things for the Ethiopian Natural History Society and
currently as the country representative the Frankfurt Zoological Society (FZS), presently. He has
been recognized with a variety of conservation awards including the Darwin Initiative Award. Dr.
Zelealem Tefera is an accomplished field biologists with tree decades of professional field
experience, both in management and in research. He is the lead scientist on the Ethiopian Wolf
conservation programme and has a vast experience in afroalpline ecosystems management.
Dr. Kai Gedeon obtained his degree in terrestrial Ecology specialized in working on birds and
wildlife monitoring schemes. He is head of the Bird and Wildlife Department in the State Agency for
Environmental Protection Saxony-Anhalt (Germany), leading a team of biologists, forest economists
and technical employees. Among his responsibilities are the assessment of wildlife and natural
habitats according to national and international laws and conventions, the scientific evaluation of
research projects, the review of reports and planning documents, the design of trans-regional Wildlife
Protection Programmes and the cooperation with national and international advisory boards and
associations. He has extensive international experience acquired by activities as a tutor of wildlife
excursions (Indonesia, China, Mongolia, Ethiopia, Kirghizia, Turkey) as well as by research stays
abroad (Austria, Yemen, Ethiopia). For his research, he was honored with the Werner-Sunkel-Award
(German Ornithologists‘ Society ) and the Boko Research Award (German Wildlife Foundation). Dr.
Gedeon is executive chairman of the German non-profit foundation “Stiftung Vogelmonitoring
Deutschland” www.stiftung-vogelmonitoring.de, and chairman of the „Saxon Ornithologists'
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Dr Derek William Yalden, B.Sc., Ph.D. is a zoologist and an Honorary Reader at the University of
Manchester. He completed his PhD at Royal Holloway College. He then worked as an Assistant
Lecturer, and eventually Senior Lecturer, at the University of Manchester, School of Biological
Sciences, teaching vertebrate zoology. He has more than 4 decades of experience in fieldwork and
has performed many studies of the mammals of Ethiopia. He is president of The Mammal Society of
the UK and for many years he edited their journal, Mammal Review. He has authored or co-authored
over 200 scientific publications. Together with Afework Bekele, he is currently writing a book on the
mammals of Ethiopia.
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Dr. Ir. Leo Nagelkerke is senior lecturer and researcher in fish biology and fisheries at Wageningen
University. His main research interests are the changes in fish communities under (human-induced)
pressure. His main effort is trying to describe and explain the underlying mechanisms of these
changes from a functional point of view, relating morphological and life-history traits of fishes to
their feeding and reproductive success. He has a preference for working in large systems, often in
places with limited data availability, which triggered his skills for data analysis. His work has led
him to Ethiopia, Tanzania, Eritrea and Russia. In Ethiopia he spent two and a half years on the shores
of Lake Tana where he was the principal author describing the endemic species flock of
Labeobarbus species. In addition he is a widely-interested naturalist, who takes every opportunity to
do some bird-watching on the side.
Lakew Berhanu, MSc., in conservation biology from the internationally acclaimed Durrell Institute
of Conservation and Ecology at the University of Kent at Canterbury, United Kingdom. He has
worked in the field of biodiversity conservation, fulfilling a number of different technical and
managerial positions for the past 19 years in Ethiopia. Currently, he is the National Technical Project
Coordinator for the SDPASE Project which is financially supported by GEF/UNDP.
Dr. Ludwig Siege, has earned his Ph.D. in economics in Germany and has a long history in
development cooperation and nature conservation programmes. He joined the German Agency for
Technical Cooperation (now GIZ) in 1980 and has worked there ever since in various capacities.
From 1983 to 1985 he had his first assignment in Tanzania. After assignments in Zambia and
Eschborn, he returned to Tanzania at the end of 1993 to lead the Selous Conservation Programme
until 2003. An avid birdwatcher and nature photographer, Dr. Siege brings the essential interests of
nature and economics together, which is essential in biodiversity conservation. He implemented a
number of additional German and European conservation programmes and was involved in the
planning of the Selous-Niassa Wildlife Corridor. Since 2004 he worked for three years in
Madagascar and since 2008 he economically operates the SDPASE project on behalf of GIZ, a
support programme to the Ethiopian Wildlife Conservation Authority in Ethiopia funded by the
Global Environment Facility.
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The files prepared in the context of this study can be downloaded from the following links:
http://www.birdlist.org/downloads/parks/gap_analysis_protected_areas_system_of_ethiopia.pdf
http://www.birdlist.org/downloads/parks/gap_analysis_protected_areas_system_of_ethiopia_executive_summary.pdf
http://www.birdlist.org/downloads/parks/map_of_the_ecosystems_of_ethiopia.pdf
http://www.birdlist.org/downloads/parks/map_of_the_ecosystems_of_ethiopia_shapefile.zip
http://www.birdlist.org/downloads/parks/protected_areas_of_ethiopia_shapefile.zip
http://www.birdlist.org/downloads/parks/mycosis_scoring_protected_areas_of_ethiopia.xls
http://www.birdlist.org/downloads/parks/financing_protected_areas_of_ethiopia_from_carbon_credits.pdf
http://www.birdlist.org/downloads/redd/carbon_stock_protected_areas_of_ethiopia.zip
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