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Abstract: Bale mountains national park (BMNP) is one of the 34 International Biodiversity Hotspots that comprise a variety of life forms. 
However, it faces a critical challenge from illegal settlements and livestock grazing. This study aimed to estimate the plant composition and 
structure in the changing landscape of BMNP. The vegetation and environmental data were collected systematically from 96 plots laid along 24 
line transects. Vegetation hierarchical clustering and landscape structural analysis were made using R software version 3.5.2 and 
FRAGSTATS version 4.2.1, respectively. A total of 205 species that belongs to 153 genera and 71 families were identified. The overall 
Shannon diversity and evenness index was 4.34 and 0.81, respectively. Both species richness and Shannon diversity index were significantly 
higher in the edge habitat than the interior at  <0.05. However, the basal area was higher in the interior habitat (173.79 m  ha ) compared to the p 2 -1

edge (64.15 m  ha ). This study revealed that BMNP is a biologically diverse and ecologically significant area that provides a variety of 2 -1

ecological and economic benefits to the surrounding communities. Though its habitats are changing alarmingly and urgent restoration and 
conservation action needs to be taken to reverse this situation.
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Tropical montane ecosystems are one of the hot spot 

ecosystems on earth that comprises more than 200,000 

species of flowering plants (Aliyi et al 2015, Vergara-

Rodríguez et al 2017). The Ethiopian highland encompasses 

over 50% of the Afromontane vegetation in African  (Ahmedin 

and Elias 2020). A suitable geographical position, a wide 

range of altitude, a high amount of rainfall, and a wide range 

of temperature variations equip the country with huge 

ecological diversity and a wealth of biological resources 

(Yimer 2007. The ecosystems are highly diverse and it 

ranges from afro-alpine to desert. However, severe 

deforestation coupled with the cultivation of steep marginal 

lands, overgrazing, and socio-political uncertainty, has 

resulted in rigorous land degradation over large areas of the 

country (WBISPP 2004). The over dependence of the 

Ethiopian economy on agricultural production and the 

existence of 80% of the population in the highlands mainly 

contribute to the degradation of ecological resources and 

biodiversity loss (Hurni 1998).

The mountainous topography and the mosaic of natural 

vegetation in the Bale Mountains have substantial economic, 

recreational, aesthetic, and scientific importance (Yimer 

2007). The Bale Mountains National Park (BMNP) is the most 

important conservation area in Ethiopia that was established 

in 1969 to conserve the endemic and indigenous floras and 

faunas in the area (Mekonnen et al 2010, Stephens et al 

2001). It is one of the 34 International Biodiversity Hotspots 

and qualifies for World Heritage Site and Biosphere Reserve 

Listing (Tesfaye and Bires 2015). However, the park is facing 

a critical challenge from subsistence farming and 

overgrazing due to human settlement and livestock rearing in 

and around the park. No research provides detailed 

information about the landscape structure and its potential 

impact on vegetation composition and structure in the park. 

Therefore, this research was made to analyze the potential 

impact of landscape change on floristic composition, 

diversity and structure in BMNP. Particularly, a comparative 

analysis was made on the species richness, diversity, and 

regeneration status as well as the population structure of 

woody species between edge and interior habitats of the 

park.

MATERIAL AND METHODS

Study area: BMNP is located at 6° 30'-7° 10' north and 39° 

30'-39° 55' east and it encompasses 2, 178 km  (Fig. 1). It  -2

encompasses a broad range of habitats between 1,500m 

and 4,377m altitude. Rainfall is well distributed throughout 

the wet season, ranging from 1000 to 2400 mm annually. The 

park is a globally important center of endemism, harboring 

26% of Ethiopia's endemic species, including more than half 
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