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[bookmark: _Toc21696881]Abstract
Study on Avian diversity and abundance in Addis Ababa Abattoir was carried out from February 2019 to July 2019. The Addis Ababa abattoir is a home to different kinds of birds due to the presence of scraps of animals in abattoirs. Point count method,   was employed to record the diversity and relative abundance of individual bird species. The site supports eight species of birds that are grouped under three orders and four families. Know a day six of them are common in the area. Themost commonly observed avian species were hooded vulture, (Necrosyrte monachus), Marabou stork, (Liptoptilos crumeniferus) Wattled Ibis, .(Bostrychia carunculata) pied crow, (Corvus capensis) African white backed vulture (Corvus albus),and sacred Ibis ( Threskiornis aethiopicus) The abundant species were hooded vulture and African white backed vulture. Dry season had the highest species diversity and evenness (H=4.64), (E=0.59) and Species abundance (4557).The lowest species diversity, and abundance were recorded in wet season (H=2.4, E=0.18, and species abundance =1073, respectively). Feeding activity was from 10:30 – 11:30h at the mornning. The urbanization and cleared scrapes of animals or less amount of food availability affected bird community in depriving roosting trees. Most of the vultures were observed coming from south west direction of the study area. 
Key words:  Abattoir, abundance, raptors, scraps, species diversity.










1. [bookmark: _Toc21696882]Introduction
Species diversity and abundance are the results of historical, evolutionary and ecological processes. The species diversity in a given area is mostly explained by historical factors such as dispersal events, geographical isolation, and extinction due to past climatic and geographical events (Barrantes and Sandoval, 2009). Both individualistic and interactive factors may be involved in maintaining species diversity and abundance of an area. The abundance and distribution of animals are also affected by scale-dependent hierarchical processes that disturb the links between habitat suitability and their numbers (Telleriaet al, 2009). 
Birds are among the most easily defined and readily recognized categories of animals, due to the presence of feather, which is unique to them. In addition to feathers, thedevelopment of forelimbs as wings, mostly for flight; feathered tail that serves for balancing, steering and lifting; toothless honey beak and skeleton exhibiting unique adaptations, mainly for flight and bipedal locomotion are characteristics of birds (Padian and Chaippe, 1998). Birds are both visually and a caustically conspicuous organisms of most ecosystem. Because they are comparatively easy to identify, birds have received considerable attention of human (Whelan et al, 2008). Although they occupy most of the earth’s surface, most species are found only in particular region and habitats, whereas others are cosmopolitan (Van Tyne and Berger, 1959). Pattern of abundance and distribution of birds are strongly related to environmental factors, which determine their presence and activity. The power of flight allows them to move easily through the air and yet they are perfectly adapted to every environment that fit their requirements for successful reproduction and survival (Welty and  Estrella, 2007). 
Throughout human history, people have always tried to enhance their comfort. Insodoing they intervene in natural habitats and greatly decrease the area of naturally functioning ecosystems worldwide (Hannah et al, 1994; Remes, 2003). Diversity and extent of natural habitats will continue to decline as human populations increase and alter landscape for development (Petit et al, 1999). Such activities transformed natural areas by establishing towns, building houses, gardens, and public parks, which create entirely artificial environments. Factors determining which species can coexist with human settlement include the presence and patch size of native vegetation as well as competition with exotic species and non-native predators. The structure and floristic attributes of planted vegetation as well as supplementary feeding by humans affect the level of such coexistence (Chace and Walsh, 2006). 
The effective management of human activities in wildlife area is an important conservation issue, as the foot print of human influence continues to expand and incidental impacts of human activities spread in to more areas such expanding anthropogenic activity is widely perceived to lead to negative consequences for the wildlife beyond habitat loss alone. Understanding how animals respond to anthropogenic activities is fundamental to resolving potential conflicts between humans and animals (Beale, 2007)
Birds have been particularly useful as indicators to evaluate effects of habitat change because they are easy to watch, and the population of many decrease or increase when the landscape is modified by such activities. They are well-known indicator taxa due to their sensitivity to environmental perturbations, relevance to ecosystem functioning and relative ease in sampling (Posa and Sodhi, 2006). They are indicators and usefulmodels for studying variety of environmental changes (Sutherbnd and Green, 2004; Urfilet al, 2005; Estrella, 2007. It can be characterized as an increase in human habitation coupled with increased per capita energy consumption and extensive modification of the land scape. It creates a system that does not depend principally on local natural resources to persist. Urban areas are usually warmer, have artificial lighting regimes and are with more polluted. These areas have relatively little and often exotic vegetation in a land scape dominated by street pavement and concrete buildings when compared with natural areas (Mcdonnell and pickett, 1990; Slaabbekoom and Ripmeester, 2007). Urbanization often results in extensive modification of the natural environment (Dickman and Doncaster, 1987). 
The development and the continual expansion of urban areas have not only destroyed natural habitats, but also have drastically changed the environmental and ecological conditions of these areas. Consequently, species that have settled in these new man made ecosystems are exposed to considerable alterations in environmental conditions (Parteckeet al, 2005). Birds are important for the ecosystem as they play various roles as bio-indicators of different kind of environmental changes like urbanization (Padmavathyet al, 2010). Urban environments provide birds with considerable quantities of food and roosting sites especially ingardens and parks (Dorst, 1999). Some species could be attracted to such areas since it introduces new exploitable resources such as water,ornamental plants and grasses (Posa and Sodhi, 2006). 
Raptors provide critical ecosystem services, yet there is currently no systematic, global synthesis of their conservation status or threats. The international union for the conservation of Nature’s Redlist to examine the conservation status, distribution, threats and conservation recommendations for all raptor species.
[bookmark: _Toc18736419][bookmark: _Toc21696686][bookmark: _Toc21696883]AAA,which is the study area, is one of the sites known for diversity and abundance of bird species. The present studyfocuses on gathering information on the species diversity and abundance of birds in this area.
[bookmark: _Toc21696884]1.1  Objectives
[bookmark: _Toc21696885]1.1 .1  General Objectives :
[bookmark: _Toc18736422][bookmark: _Toc21696689][bookmark: _Toc21696886]The general objective is to study avian diversity and abundance in Addis Ababa Abattoirs
[bookmark: _Toc21696887][bookmark: _Toc18736424] 1.1 2 Specific objectives:
[bookmark: _Toc21696691][bookmark: _Toc21696888][bookmark: _Toc18736425]The specific objectives of this study  are:-
[bookmark: _Toc21696692][bookmark: _Toc21696889][bookmark: _Toc18736426]- To identify avian diversity in Addis Ababa Abattoir
[bookmark: _Toc21696693][bookmark: _Toc21696890][bookmark: _Toc18736427]- To estimate birds abundance
[bookmark: _Toc21696694][bookmark: _Toc21696891]- To assess the dominant species





2. [bookmark: _Toc21696892]Literature Review
2.1 [bookmark: _Toc21696893]Diversity of Birds
Not all birds look the same. They are obviously different in many ways. They come in all colors and sizes. They live in a variety of habitats. They eat a variety of foods. They live and breed in all seven continents. The tropics are home to the greatest biodiversity of birds. The diversity among birds is striking. Birds can vary greatly in size and color. Somefly, some swim, some just walk or run some are scavengingcarnivores, others are gentle herbivores some arelow on the food chain, others are at the top. 

As agroup of birds are closely associated with forests. Approximately, 30% of the world species  of birds are restricted to tropical forest(either for winter or year round  habitat ). That they would disappear if all tropical forests were lost (Myre,1992). Africa is second only to South America interms of numbers of birds species arguably offers more rewarding bird than other tropical regions. The continent supports more than 2,100 of the world species , out of which almost 1,400 are endemic species in a diversity of habitats (Sinclair and Ryan, 2003) . Despite birds being best known class of living organisms, there are substantial gap in our knowledge of the distributionabundance and densities of species. Every year more birds species are discovered. AAtaxonomic revision of the mouse colored Tapaculosyctalopusspeluncaecomplex was identified as new species and suggested more species are costly consuming as it requires intensive efforts.One of the 120 species endemic to Madagascar, Sacalova Rail, has only been seen by a handful ornithologists since its rediscovery in 1995,30years after the last previous sighting (Pitches,2005).
Birds are the most abundant vertebrates next to fish. They are widespread due totheir adaptability and feasibility of movements. Some birds even invade deep water to a depth of up to 200m (Kress,2000). Every major habitat presents special conditions of life  and usually, peculiar problems of existence for birds  living  there.Birds occupying a given habitat , as a rule ,are adapted  to exploit  these problems at least sufficiently well to meet local competition of other  species,observed , cattle egrets feeding a head of grazing cattle but becoming inactive when  the cattle rested. Sometimes, egrets become restless and urge resting  cattle to coy more grazing  to stir up more food.The lack of behavioral adaptability of birds is illustrated by specialized feeders  accustomed to live on a restricted diet,and apparently unable to change. Some of the most obviousdifference among  birds are seen in their bill adaptations for feeding. Although special adaptations set limits on the kinds of food, birds can eat, most birds consume surprisingvariety  of food, frequently switching feeding needs for certainseason. Many birds now utilize high way kills or other birds are quite resourceful as exploiting new food supplies.Gypaetusbarbatuswas given the name Ossifragus('bone breaker') in antiquity because of its habitat of dropping bones to get the marrow.  Similarly, eagles crack open tortoises by dropping them on rocks. 
2.2 [bookmark: _Toc21696894]Distribution and Ecology of Birds
People in the modern industrialized society’s value birds vary highly for a variety of reasons. They serve as indicators of environmental conditions. The presence of diverse bird populations capable of sustained reproduction is one of the best indications of a healthy environment (Kress, 2000). Birds are often used as a biological model because they are a good ecological indicators and they are easily observable (Cergeaveet al 2001). According to Ehrlichetal, (1994), there are nearly 10,000 known species of birds. The living species of birds grouped in to 29 orders and these in turn have been grouped in to 155 families (Peterson, 1963). New study doubles the estimate of bird species in the world. New research led by the American Museum of national history suggests that there are about 18,000 bird species in the world nearly twice as many as previously thought. The work focuses on ``hidden`` avian diversity-birds that look similar to one another, or were thought to interbreed, but are actually different species. Africa is home to two endemic bird orders ten endemic families (with two or more only reaching Madagascar or Arabia (Sinclair and Ryan, 2003).Ethiopia has a diverse set of ecosystems ranging from humid forests and extensive wetlands to the desert of the Afar depression. Because of its geographic position, range of altitude, rainfall, pattern and soil variability, the country possesses ecological diversity and a huge wealth of biological resource. The geographical location of Ethiopia, particularly the plateau, makes it a bio-geographical island surrounded by expanse of dry lands. This complex topography coupled with environmental heterogeneity offers suitable environments for a wide range of life forms. The avifauna of Ethiopia include a total of 864 confirmed species as of June 2018. Of them, 25 are accidental, 17 are endemic, and one has been introduced by humans. An addition 16 species are hypothetical (Clements, 2018).Seventy two species of diurnal raptors occur in Ethiopia, 68 of which are believed to migrate at least in part of their range (Brown et a , 1987, Vittery, 1983). 
Raptors occur in all habitats except extreme deserts high-latitude tundra and from below sea-level to the summits of the Himalayas (del-Hoyoet al, 1994). Eagles, falcons, hawks, vultures and owls are birds of prey, which have powerful beaks with a hook on the upper mandible, used to tear flesh from the body of dead animal. They kill their prey by grasping it with the talons, which in some species may be so long and powerful that the predators’ foot is capable of depriving the long hooked claws in to or through the prey.Raptors with weak feet as of vultures are compelled to feed on smaller and weaker prey or on carrion. Raptors feed on carrion, insects and a range of vertebrates, from fish to medium sized mammals. 
Diurnal birds of prey comprises about two third of the total species. They find their prey by sight sometimes assisted by hearing and kill by speed and agility. The remaining one third constitutes mainly night hunters. Nocturnal birds locate their prey by hearing sometimes assisted by sight and kill by stealth. According to Welty (1975), out standing among the predominantly carnivorous birds are the diurnal predators (eagles, hawks and falcons), and the nocturnal predators (owls). Owls that hunt Chiefly or exclusively by night have especially adapted ears, that enables them to pin point a sound so accurately to strike their prey even in pitch darkness. Very acute vision is not necessary through their eyes are adapted to make the best of poor light they are adapted more to defect movements than to resolve details (Brown, 1971). It has long been recognized that the diurnal birds of prey have remarkable eyesight the term ‘’eagle-eyed’’, denotes usual keenness of vision eagles are exceptional with this power of vision most birds have a poor or non-existent sense of smell but have keen. Vision that can be resolve details at two to three times the distance achieved by humans (Kress, 2000).
[bookmark: _GoBack]More recently, raptors have suffered indirectly from human activity, particularly from habitat destruction (Newton, 1991). The diurnal raptors living in towns are either scavengers upon human dejects and excreta or are specialists in particular types of prey. Eagles throughout
most of the world are in precarious position. Raptors obviously have an impact on the populations of the animals that they hunt. Much of the antipathy towards birds of prey comes from farmers, who lose many free-ranging chickens to kites and hawks, particularly cooper’s hawks and goshawks (Weidensaul, 1996). Over all, populations of 52% of all migratory raptors are threatened by habitat loss, 17% by environment contaminants and 31% by direct persecution (Alerstam, 1990). Towns are a specialized habitat which only a few species of raptors have adapted to live though those species are sometimes very successful and numerous. But the ever increasing urban development and deteriorating environmental quality have led to a critical need for reliable information on birds and their habitats.
Research on birds in cities worldwide has been steadily accumulating particularly over the last few decades, and results indicate that as development intensifies, bird communities become increasingly homogenized (MC. Kinnery and Lockwood, 1999).
Addis Ababa provides diverse niche by way of garbage dumps, unclean and numerous slaughter houses, where various birds of prey can find food, shelter and breeding sites. The Addis Ababa Abattoirs is used as a site for predatory birds. Habitat structure is an indication of availability of resources for birds such as foraging sites, nesting and protection from predators. 
Raptors provide critical ecosystem services, yet there is currently no systematic, global synthesis of their conservation status or threats. The international union for the conservation of nature’s red list toexamine the conservation status, distribution, threats recommend for all raptor species. Professional and amateur workers have collaborated in long term monitoring of bird populations, together with detailed studies on individual species. The future of birds is seriously threatened by modern way of human life. The demand for more living space for the rapidly expanding human population and advanced technologies employed to meet these needs are threatening the ecosystems. Each year the earth’s human land for residential development (Vitouseket al ,1997). Moreover, urban areas are expected to grow substantially in the years to come. By 2030, the percentage of the world’s population living in urban area is projected to increase from the current 49 percent to approximately 61 percent (United Nations, 2011).



2.3 [bookmark: _Toc21696895]Raptor
Mankind has been fascinated by birds, observed, used, painted, wrote, and sung, kept in captivity, protected and gave them great respect, since the earliest times (Diamond, 1987). They have been particularly important to the cultural, religious and aesthetic sides of human life from time immemorial. Their prominence in the life of ancient Egypt, for example, is amply attested to the art and Hieroglyphics of that culture (Houlihan, 1986). Early European art was dominated by religion and birds were used as religious symbols until the renaissance. 
Raptors have martial connotations. Representation of eagle, or eagle feathers were used in military banners or as imperial symbols by people as different as Babylonian in the six century B.C the plain Indians of North America, the Aztecs of Montezuma’s court, Roman legion, and the present day Americans (Diamond, 1987). For centuries, man in the desire to satisfy his needs and improve his life style, has been modifying his environment. Man’s exercise to probe in to the mysteries of flight by inventing air craft is one among those endeavors. Because of their great aesthetic and economic value, birds have enjoyed protection in the past than any other group of animals (Coltherd, 1966). All raptors have a hooked beak, excellent eyesight, sharptalons, and strong legs and feet. Check out what makes a bird Raptors and other nesting habits of Raptors.
Raptors beak is one feature used to set them apart from other birds. All raptors have the same beak design, curved at the tip with sharp cutting edges to tearapart prey that will easily fit into the mouth. The beaks have evolved over time based on the type of prey eaten. For example, the American kestrel has a small beak for eating small prey, like mice and insects. Eagles have powerful, heavy beaks for tearing large pieces of meat, but snail kites have a highly specialized long, curved beak for probing inside snail shells. 
Birds of prey have powerful leg and toe muscles that, when combined with their sharp talons, make their feet lethal weapons perfectly designed to catch, hold and carry prey. The length and size of raptor’s toes and curvature and thickness of its talons are related to the type of prey it pursues. Most birds of prey will have three toes pointing forward and pointing backward. These toes can apply an extremely powerful grip on their prey, literally crushing it to death. The talons may also be used to pierce a vulnerable spot, such as the back of the neck, to quickly kill the prey.Eagles and hawks kill their prey by dislocating the neck raptors are believed to have the keenest eyesight in nature because of the size of the eyeball and the eye muscles designed for rapid focus. The keenness of vision is related to the agility, size, and color of prey a raptor hunts.
A female raptor is often larger than the male. The reason for this size difference is really unknown, but scientists think that it is because the female lays the eggs and spends a lot of time incubating and protecting the nest.Nesting habitats of raptors vary. For those raptor species that build nests, typically the female constructs while the male provides the material. Many raptors build a new nest each year, while others, particular large raptors, reuse old nests or alternate between a numbers of nests.
Raptor eggs are typically large, rounded or oblong ovals, and vary in color. The number of eggs laid depends on their size. Large raptor laid fewer eggs than smaller raptors. It is believed that larger raptors live longer and need fewer eggs or young to sustain the viability of the species, while the opposite site is true for smaller raptors. Raptors have a two to three day lapse between laying each egg, and generally begin incubation after all of the eggs are laid for that nesting season. The female does the incubating while the male provides food. The period of incubation also varies with the size of a bird. For owls, hawks, and falcons there is usually a 26 to 35 day incubation period, while for eagles and vultures it is 36 to 50 days.
2.4 [bookmark: _Toc21696896]Threats
The demand for more living space  for the  rapidly expanding  human population and advanced technologies employed to meet these needs are threatening  the ecosystem .each year, the earths human population grows and appropriates more natural resources, including land for residential development(Vitouseket al,1997).Moreover, urban areas are expected to grow substantially in the year to come .By 2030, the percentage of the world population living in urban areas  is projected to increase  from current 49% to approximately 61%( United Nations,2004).Though extinction  can be result of natural processes,  human impacts have been substantially responsible for the increased rate of extinction  in the recent  decades (Wilson,1992).
Global biodiversity  is being  degraded  at an alarming rate  due to human  activities (Skole and Tucker,1993) .In some parts of the Netherlands, song birds  are laying eggs with thin shells and losing many clutches; because acid rains reduced the abundance of snails, the main calcium rich food for the birds (Gravelandet al,1994).
The most comprehensive list compiled by staff of the world conservation Monitoring Center, lists 117 bird species that probably have become extinct, at least in the wilds since1600(Jenkins1992).Twelve percent of the birds species are threatened with extinction all over the world (Rosser and Mainka,2000). Also international law of protecting migratory birds is facing a problem. Migratory birds currently have a poor public image because of wide spread media reports claiming responsibility for spreading the lethal H5N1 avian influenza across Asia in to Europe and Africa, despite strong evidence to the country.These reports have lead to irrational persuasion of wild birds in place where they are now perceived as ahealth risk, with some people even destroying  nests  to discourage migratory birds from nesting (Patel,2006).
Any natural or anthropogenic disturbance altering the natureand distribution of plant and animal communities may seriously affect regional biodiversity? Virtually any form of sustained human activity results in some modification will affect the relative abundance of species and in extreme cases may lead to extinction (Heywood,1995).Of the three leading causes of species  endanger men(urbanization,agriculture  and interactions with non -native species). Urbanization ranks highest(Czech and Krausman,1997);Czech et al, 2000).Urban are characterized by high levels of disturbance  and environmental modification, which can affect bird populations and community patterns(Rebele, 1994, Blair 996).Urban sprawl may occur even faster in developing nations currently rich in biodiversity due to improving  socio -economic conditions (Liu et al, 2003).
According to Donnelly and Marzuluff(2004, birds respond to the spatial heterogeneity and distribution of vegetation. A forestation is one of the main vegetation changes recently observed in peat lands in response to natural and /or anthropogenic disturbances. Large increases in tree cover have been observed in Swedish peat lands over the last 40 years, possibly caused by drainage (Linertholm and Leine,2004).A forestation influences the distribution of bird species by changing the vegetation structure of bogsewer  mosses and shrubs, more trees and by homogenizing the spatial distribution of plant communities(open patches progressively replaced  by forested patches).Previous studies have shown the importance of both   factors for bird distribution(Rotenberry,1985; Stockwell,1994; Calme and Desrochers,2000).For example ,during the nesting period, palm Walber is strongly and almost exclusively associated  with peat lands, at least in temperate regions where  coniferous forests are scarce and mainly restricted to bogs(Wilson et al,1998;Calme and Desorchers1999).Many species traditionally  viewed as common are also showing dramatic decline in their numbers indicates the wide spread  deterioration of their habitats.
Demographic and behavioral considerations are of immediate importance in the formation of conservation programs, especially in case of long terms is paramount in ensuring their viability(Nunney and Campbell,1993).Birds annual evaluation of the world’s shows that total number of species considered threatened with extinction is more than thousand. Combined with Near- ThreatenedSpecies, this gives a record2,005 species at risk more than a fifth  of the planet's total of 9,799, and five more than in 2005(Czeneszkiewk,2006).
In general human activities have produced activities have produced similar ecological regions. The response of birds to these environmental changes could lead to the dominance of birds communities by a few very abundant species (Bezzel,1985).This in turn, might lead to the general hypothesis that urbanization causes reduced  bird communities in urban areas(Jokimarkset al, 1996).











[bookmark: _Toc21696897]3. Materials and Methods
[bookmark: _Toc21696898]3.1 The study area
Addis Ababa Abattoir is located in the NifasSilk Lafto sub-city woreda 06. It covers an area of about 38,141m2. The Abattoir was built in November 1956. This Abattoir is the biggest of this type in the city. During the establishment period, there were settlers around. The original forest cover of the surrounding area was almost completely cleaned after the mid of the 20th century. By the 1980s most of the area was used for settlement, although there are some patches of Eucalyptus spp. and Acacia spp. trees around. At present these neighborhoods surrounding the enterprise have variable human population densities and buildings.
 Today the enterprise has a total of over 1,400 workers. The number of animals slaughtered with in a day by the enterprise is about 20,000. The site cover a limited area of land over which scavenging birds feedOn.The River is used as a means of effluent discharge from the slaughter house. The bones accumulated in the Abattoir are being sold to private enterprise for the production of differentcommodities. The Abattoir is the main source of obtaining clean meat for Addis Ababa population. 
The amount of annual rain fall in the study area is 1,100mm and the mean temperature is 160c
[image: ]
Plate 1  Map of study area.
3.2. [bookmark: _Toc21696899]Materials
The study on avian diversity and abundance in selected Addis Ababa Abattoirs was conducted by using binocular, camera, birdguideand note books.
[bookmark: _Toc21696900]3.3.Methods
For the study on Avian diversity and abundance in Addis Ababa Abattoir that were conducted from February, 2019 to July, 2019, 1 day a week and a total of26 days. Suitable sites were also selected to collect the abundance of different species of birds. During the study periods, informal interviews were conducted with the Abattoirs workers and the surrounding community to assess their attitude towards birds, whether they knew about their diversity and abundance; and whether they prohibit or encourage the trapping or killing of birds.
[bookmark: _Toc21696901]3.2.1 Data Collection
The study on avian diversity and abundance was conducted in Addis Ababa abattoir. Birds were observed within a short distance by walking along all parts of the study area, where birds are located. Birds were categorized in to resident (birds observed during the whole study period) andrarebirds (birds observed only once during the study period). The abundance of birds in and around the study area was recorded using a modified point count method 
Birds were counted in the morning (10:30 – 11:30 h). When most of them were active in the area. A hand tally counter was employed for counting and also one suitable site was selected to collect data on relative abundance of different species of birds. The site was chosen because it is as they were important feeding and roosting places for the birds. Birds flying overhead were generally not counted. 
[bookmark: _Toc21696902]3.2.2 Data Analyses
For the purpose of analyses, abundance was established bycalculating the mean species abundance from the census. Diversity of the study area for each season was given interms of Shannon-Weiner diversity Index(Shannon and Weiner ,1949).
[bookmark: _Toc18736439][bookmark: _Toc21696703][bookmark: _Toc21696903]Shannon-Weiner Index is calculated as;
[bookmark: _Toc18736440][bookmark: _Toc21696704][bookmark: _Toc21696904]H’=- (Pilnpi) where
[bookmark: _Toc18736441][bookmark: _Toc21696705][bookmark: _Toc21696905]H=Shannon-Weiner Index
[bookmark: _Toc18736442][bookmark: _Toc21696706][bookmark: _Toc21696906]Pi=proportion of the 1th species
[bookmark: _Toc18736443][bookmark: _Toc21696707][bookmark: _Toc21696907]Ln=Natural logarithm
[bookmark: _Toc18736444][bookmark: _Toc21696708][bookmark: _Toc21696908]Species evenness,which measures the pattern of distribution of the birdpopulations present in the area,was calculated using Shannon- Weiner Evenness Index as follows:
[bookmark: _Toc18736445][bookmark: _Toc21696709][bookmark: _Toc21696909]=H’/Hmax where:
[bookmark: _Toc18736446][bookmark: _Toc21696710][bookmark: _Toc21696910]=Shannon-WienerEvennessIndex
[bookmark: _Toc18736447][bookmark: _Toc21696711][bookmark: _Toc21696911]H’=Shannon-Weiner diversity index
[bookmark: _Toc18736448][bookmark: _Toc21696712][bookmark: _Toc21696912]Hmax=In S= natural logarithm of the total number of species(S)in each month(Tramer,1969).











4. [bookmark: _Toc21696713][bookmark: _Toc21696913]Results
[bookmark: _Toc21696914]4.1 Species diversity
A total of eight species of birds were recorded during the study period. Among them the most common all the study period includes Wattled ibis, Pied crow, Hooded vulture, Marabou stork, scared ibis and African white backed vulture Which are grouped under three orders four families. wattled ibis  are Near endemic to Ethiopia. Tawny Eagle and Griffon vultures are migratory Pale arctic species with resident sub species in Ethiopiathat, occur once at different occasions during the study area.  Out of the total bird species of the area three of them are belongs to order Ciconiformes. The dominant bird species belongs to family Accipitridae. (Table1).Seasonal fluctuations in the number of species were observed during the dry and wet season.(Appendix  1)
Table 1.List of birds recorded from the study area during dry and wet season

	Common name                               Order                        Family                       Scientific name          Dry     wet    both

	Watt led Ibis                                Ciconiformes              Threskiornithidae      Bostsrycha  carunculata    *         *        *
Pied crow                                     Passeifromes                    Corvidae                   Corvus capensis                 *         *        *
Hooded Vulture                             Falconiformes           Accipitridae              Necrosyrte monachus         *         *        *
Marabou stork                               Conciniformes          Ciconiidae                Liptoptilos crumeniferus     *         *        *
Sacred Ibis                                  Ciconiformes              Threskiornithidae    Threskiornis aethiopicus           *         *        *
African white backed vulture     Falconiformes             Accipitridae             Corvusalbus                                 *         *        *
Tawny eagle                              Falconiformes             Accipitridae               Auila rapax                                 *         -    -
Rappel’s Griffon                         Falconiformes           Accipitridae               Gyps   rueppellii                          *         -          -
	

		* present                
                        - Absent
	

	
	


Shannon Wiener diversity index shows that diversity index during dry season(H=4.64) whereas, during wet season (H=1.28). But the evenness index of this species at study area during the dry season (E=0.59) and in wet season (E=0.18). This shows that dry season has high species diversity and evenness than wet season.


Table2.  Species diversity and evenness index in both Seasons. 
	Season                        Number of bird (n)                  H                    Hmax                           E

	Dry                            4557                                          4.64               1.84                 0.59
Wet                           1703                                           1.27               6.85                 0.18


4.2 [bookmark: _Toc21696915]Abundance
[bookmark: _Toc18736452][bookmark: _Toc21696716][bookmark: _Toc21696916]Individuals of 4,557 and 1,703 were counted during dry and wet season respectively. Abundance of birds in the study period for the two seasons showed that there was significant difference of each counts. All the recorded six species was greater during dry season than wet season there for 72.7% and 27.3% respectively.
The population of Hooded and African white backed vulture were very high in the area (58.67%) and (23.72% ) respectively. Similarly, the number of Sacred ibis(7.68%) recorded in the study   (4.48%) Wattledibis( 4.48%),Marabou stork (3.59%) (1.5) (Table 3).
	
Table 3.Percentage of bird species recorded in the study area.
	[bookmark: _Toc18736454][bookmark: _Toc21696717][bookmark: _Toc21696917]Birds species
	[bookmark: _Toc18736455][bookmark: _Toc21696718][bookmark: _Toc21696918]Season

	
	[bookmark: _Toc18736456][bookmark: _Toc21696719][bookmark: _Toc21696919]Dry
	[bookmark: _Toc18736457][bookmark: _Toc21696720][bookmark: _Toc21696920]Wet
	[bookmark: _Toc18736458][bookmark: _Toc21696721][bookmark: _Toc21696921]Total
	[bookmark: _Toc18736459][bookmark: _Toc21696722][bookmark: _Toc21696922]Percent (%)

	[bookmark: _Toc21696723][bookmark: _Toc21696923][bookmark: _Toc18736462][bookmark: _Toc18736463][bookmark: _Toc18736464][bookmark: _Toc18736465]Corvus capensis                            91                         25                       116                    1.85%
[bookmark: _Toc21696724][bookmark: _Toc21696924][bookmark: _Toc18736468][bookmark: _Toc18736469][bookmark: _Toc18736470][bookmark: _Toc18736471]Necrosyrte monachus                   2755                      918                      3673                  58.6%
[bookmark: _Toc21696725][bookmark: _Toc21696925][bookmark: _Toc18736474][bookmark: _Toc18736475][bookmark: _Toc18736476][bookmark: _Toc18736477]Bostrychia carunculata                231                         50                       281                  4.48%
[bookmark: _Toc21696726][bookmark: _Toc21696926][bookmark: _Toc18736480][bookmark: _Toc18736481][bookmark: _Toc18736482][bookmark: _Toc18736483]Liptoptilos crumeniferus               152                         73                       225                  3.59%
[bookmark: _Toc21696727][bookmark: _Toc21696927][bookmark: _Toc18736486][bookmark: _Toc18736487][bookmark: _Toc18736488][bookmark: _Toc18736489]Threshkiornis aethiopicus             316                        165                     481                 7.68%
[bookmark: _Toc21696728][bookmark: _Toc21696928][bookmark: _Toc18736492][bookmark: _Toc18736493][bookmark: _Toc18736494][bookmark: _Toc18736495]Corvus albus                                 1012                      472                      1485                23.72%


From the total, 8 species of birds represented during the study period species diversity does not remained unchanged until the departure of the migrant birdsrelatively. Among them migratory birds Tawny eagle and Rappel’s Griffon was seen for the first time during dry season only. But, the other birds were observedduring both seasons in all the 26 counts.












5. [bookmark: _Toc21696929]Discussion
The study area is used by different groups of raptor birds. The availability of scraps and foal of animals was responsible for their presence in the area. Even if the availability of food vary the birds visit during the whole study period. In the previous time due to the presence of dumping site there were about twice of species found in the areaDisturbance and other extra factors influence urban bird populations and communities (Rebele,1994;Jokimark;1996). Even though disturbanceishigh,birds keep on using the area .Among the recorded birds , the least in percent were pied crow while the majorities are hooded vultures. Bird species was diverse during the dry season. The requirement for bird life urban habitats vary from species to species, but most species are limited by availability of food as describe by Erz(1966),Hounsome(1979),Launcaster and Rees(1979).Although the abundance of the population changed from the season, vultures remained numerically the dominant bird of the study area. Hooded vultures, African white backed vultures, sacred ibis were represented well in the area throughout the study period. The most numerous species are the hooded and African white vulture. 
Hooded vultures number did not decline significantly in the area until the first week of JulySometimes, the hooded vultures tend to be far more numerous than all otherbirds.However, duringholily days, the number relatively decreases from the usual time.The main reason was people have traditional culture to slaughtering animals in their villages, institutions and enterprise. Due to this, waste and left over’s are disposed in various parts of the city on street and garbage dumps. Hence, hooded vultures need not visit the study area to locate offal and scraps. Rather, they were observed to remain around the disposal in the city, however, information from interview strongly suggests that over the past years,vultures and species have suffered massive decline in number. This goes in line with Thiollay (2006), at least several African raptors have declined, but a number of vultures fail to exist compared to other African raptors.  
The cryptic perching behavior of pied crow made difficult to count similarly, it arise problem in the feeding site while it is flying here and there. The population of Marabou stork was uniformly represented as compared with other species. The population of wattled ibis decline in the first weeks of July.
Most of the vultures were observed coming from the south west direction, where roosting site.Few Watt led Ibis and Marabou roost on the garbage inside the car washing area. Some Hooded vultures, Ibis and pied crow were observed roosting on the roof of slaughter house and buildings around the Abattoir. Vultures roost in groups ranging from 30-50 individuals. Thedistance of roosting sites from the study area was variable. Some are localized inside and around the study area. However, birds like Sacred Ibis flies up away from the colonies to feed.  Large number of sacred ibis camefrom the south east direction. The birds return roosting site at different times. Marabou and Sacred Ibis have a fixed time, while others continue feeding if there is no disturbance.When birds return to their roosting sites,the first to leave the study area was Marabou stork. Following them most of the Hooded leave the site.The scared Ibis first left the feeding site and perch on the roof. Then they were observed fly to their roosting.

The following responses were collected during discussions made with the staff members of Addis Ababa Abattoirs and peoples around in the neighborhoods.Most of them do not know the advantages of bird species. The commonly held expectations were that raptors have a negative effect on domestic henby predation and breaking electricity lines and polluting the area with their feces. The majority commented the diversity of bird species in the past was more than the present time. They witnessed those birds with different color and size.
6. [bookmark: _Toc21696930]Conclusion and recommendation
[bookmark: _Toc21696731][bookmark: _Toc21696931]Addis Ababa abattoir which is located in the heart of the city supports different raptor birds. in the previous time the numbers of bird species in the area were twice than present from interviewee. the main reason why the birds visit the area is for feeding on scraps of animals.  most of the birds identified in the study area are common. There is some fluctuation of number in each day and also month. when dry season and wet season are compared there is relatively high number during dry season than wet season in that, the pied crow is mention among the bird species least in number. during the study period, three hooded vulture and one marabou stork are injured birds that were observed at different periods. The scarcity of food for birds and the over exploitation of scrapes by different enterprises influenced the species diversity and abundance.
The following recommendations are forwarded based on the findings of the present study:
· Since the availability of scrapes and offal might increase the abundance of raptors, further research is likely to uncover the biological interaction of urban avifauna in order to conserve and maintain the ecological balance.
· Habitat management is necessary to environment that discourages birds perching, nesting roosting, or foraging. 
· The area should be carefully observed over a long period on reproductive potential and behavior of birds that might be helpful to understand the effect of managed habitat on birds. 
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	Season
	Date
	Bird species

	
	
	Pied crow 
	Hooded vulture
	Wattled Ibis
	Marabou stork
	Scared Ibis
	African white  backed vulture 

	
Dry
	02/02/2019
	5
	173
	11
	8
	20
	56

	
	09/02/2019
	3
	210
	8
	10
	17
	71

	
	16/02/2019
	6
	141
	7
	8
	22
	67

	
	23/02/2019
	4
	215
	10
	7
	19
	68

	
	02/03/2019
	2
	146
	8
	9
	20
	59

	
	09/03/2019
	6
	164
	12
	10
	20
	72

	
	16/03/2019
	4
	147
	8
	8
	18
	53

	
	23/03/2019
	3
	169
	11
	10
	21
	47

	
	30/03/2019
	5
	159
	9
	8
	19
	51

	
	06/04/2019
	4
	169
	10
	10
	21
	54

	
	13/04/2019
	7
	112
	8
	10
	18
	63

	
	20/04/2019
	4
	140
	7
	9
	23
	58

	
	27/04/2019
	2
	146
	7
	8
	20
	48

	
	04/05/2019
	3
	173
	6
	8
	18
	70

	
	11/05/2019
	3
	169
	8
	10
	21
	51

	
	18/05/2019
	2
	157
	8
	9
	17
	56

	
	25/05/2019
	1
	165
	7
	8
	22
	59

	Wet 
	01/06/2019
	4
	142
	6
	6
	20
	62

	
	08/06/2019
	2
	105
	5
	8
	19
	53

	
	15/06/2019
	3
	119
	6
	10
	20
	49

	
	22/06/2019
	4
	92
	5
	7
	18
	53

	
	29/06/2019
	2
	83
	6
	8
	17
	50

	
	06/07/2019
	3
	104
	6
	8
	16
	52

	
	13/07/2019
	1
	91
	5
	7
	15
	48

	
	20/07/2019
	3
	88
	6
	8
	19
	53

	
	27/07/2019
	3
	94
	7
	9
	21
	52


Appendix 1.Recorded raw Data for 6 species of birds in AAAE .



Appendix 2.Maximum and Minimum number of birds recorded at the study area
	Birds  
	Maximum number   
	Date     
	Minimum numbers
	Date

	Pied crow
	7
	13/04/2019
	1
	25/05/2019

	Hooded vulture 
	215
	2 and 23/02/2019
	83
	29/06/2019

	Watt led ibis 
	11
	23/03/2019
	4
	06/07/2019

	Marabou stork               
	12
	09/03/2019
	6
	01/06/2019

	Sacred Ibis                  
	 22
	16/02/ and 25/05/2019
	15
	13/07/2019

	African white  backed vulture
	72
	09/03/2019
	47
	23/03/2019















[bookmark: _Toc21696933]Appendix 3. Calculating bird species diversity and evenness index during dry season 
	No
	Species
	Number of birds (n) in dry season
	n/N
	pi
	Pi2
	Inpi
	Pilnpi

	1
	Pied crow
	91
	9/4558
	0.02
	0.0004
	-3.91
	-0.08

	2
	Hooded Vulture
	2755
	2755/4558
	0.60
	0.36
	-1.02
	-0.61

	3
	wattled Ibis
	231
	231/4558
	0.05
	0.0005
	-2.99
	-0.149

	4
	Marabou Stork
	152
	152/4558
	0.03
	0.0009
	-3.506
	-0.105

	5
	Sacred Ibis
	316
	316/4558
	0.06
	0.0036
	-2.81
	-0.168

	6
	African white backed vulture
	1013
	1013/4558
	0.22
	0.04
	-1.51
	-3.03
















Appendix 4. Calculating bird’s species diversity and evenness index during wet season
	No
	Species
	Number of birds (n) in wet season
	n/N
	pi
	Pi2
	Inpi
	Pilnpi

	1
	Pied crow
	25
	25/1703
	0.014
	0.0002
	-4.26
	-0.05

	2
	Hooded Vulture
	918
	918/1703
	0.53
	0.28
	-0.63
	-0.33

	3
	wattled Ibis
	50
	50/1703
	0.02
	0.0004
	-7.82
	-0.16

	4
	Marabou Stork
	73
	73/1703
	0.04
	0.0016
	-3.21
	-0.13

	5
	Sacred Ibis
	165
	165/1703
	0.09
	0.008
	-2.91
	-0.26

	6
	African white backed vulture
	472
	472/1703
	0.27
	0.729
	-1.31
	-0.35
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