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ABSTRACT 

Bagmati River is considered a potential biodiversity conservation area due to its unique and 

diversified habitat near to human settlement. However, little information is available on the 

bird diversity, their abundance and factor affecting on bird species. This study generated 

data using a point count method along the Bagmati River corridor between Sundarijal 

to Chovar between October 2021 and April 2022. This study identified 67 bird 

species belonging to 11 orders and 28 families along the Bagmati River corridor. 

Passeriformes and Muscicapidae were the most prevalent orders and families among 

the birds that were observed. Rock Dove (Columba livia) was recorded as the most 

abundant resident bird species in the study area. Among the feeding guilds of birds, 

insectivores were recorded as the highest bird species and followed by omnivores, 

carnivores, frugivores and granivores. The Shannon-Wiener diversity index of bird 

species was 3.35, while the Pielou's evenness index was 0.796. Various variables 

such as the tree, nearest distance to the water source, road, settlement, open land, 

sewage, temperature and elevation had a significant effect on the bird abundance. The 

bird abundance was increased in presence of tree, near the settlement, nearer to 

sewage, at low temperatures, increasing distance to water source and road whereas 

decreased with the distance to open land and at a higher elevation. These data can be 

used for developing bird conservation policy in an urban area, and the research can be 

used as a replicate of other cities like Kathmandu Valley. 
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1. INTRODUCTION 

1.1 Background  

Nepal is home to 1.1% and 3.2% of the known flora and fauna of the globe 

respectively, and has high biodiversity (MoFSC 2014). Among the faunal species, 

886 bird species are found in Nepal, which is about 9% of the global total bird species 

(BCN and DNPWC 2018). Around 44 bird species enlisted in the IUCN Red List of 

threatened species are identified as globally threatened, and 167 as nationally 

threatened species (BCN and DNPWC 2019). The CITES Appendix I lists 12 bird 

species, Appendix II lists 95 species, and Appendix III has 5 species (BCN and 

DNPWC 2019). Of the majority of nationally threatened bird species, 53% are found 

inhabiting forests, 27% in wetlands, 15% in grasslands, 8% in cultivated land, 5% in 

scrubland, 9% in open country, 3% in near human settlement and 1% in semi-desert 

habitat (BCN and DNPWC 2011).  

Birds are key components of the earth’s biodiversity and play a vital role in aquatic 

ecosystems for the ecological functioning of the environment such as indicators of 

pollination (Tabur and  Ayvaz 2010, Sekercioglu et al. 2016, Chain-Guadarrama et al. 

2019), seed dispersal, scavenging and as predators of insect pests (Sekercioglu 2006, 

Whelan et al. 2008, Aynalem and Bekele 2009, Gatesire et al. 2014, Meles and 

Bogale 2018). They are ecologically important as they reflect the state of the 

environment (Juliana and Soladoye 2018) and also can be used for the stability of 

wetlands (Morrison 1986, Bhat et al. 2009, Amat and Green 2010, Bensizerara et al. 

2013).  

The River corridor is an important system for the conservation of species and 

provides suitable habitat for breeding and roosting birds (Knopf and Samson 1994, 

Rosenberg et al. 1997, Maciusik et al. 2010). It provides vegetation, riparian zones 

and debris with abundant food for the occurrence of species (Rosenberg et al. 1997). 

It also causes a large effect on the diversity of birds within an area (Bennett et al. 

2014), therefore, the corridor represents important areas for the conservation of 

species (Miller et al. 1998). The corridor across the urban areas becomes the priority 

area for developing green spaces (Beatley 2000), which provides semi-natural 

habitats (Jim and Chen 2003), and a space for species observation. Green spaces are 
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important for the provision of ecosystem services and can have a positive impact on 

quality of life, human health and wellbeing (Fuller et al. 2007). It also helps in 

promoting interest in nature conservation issues (Miller 2005). These spaces help to 

improve the ecological and recreational values and wildlife movement as well as 

increase biodiversity (Hepcan et al. 2009).  

Kathmandu accounts for about one-third of the country's urban population (Muzzini 

and Aparicio 2013). Due to wastes, the Bagmati River water within the Kathmandu 

valley was not suitable for drinking, recreational use and irrigation purposes (Stanley 

International et al. 1994). Sewage disposal and waste deposition degraded the water 

quality of Bagmati riparian Kathmandu Valley (Bajracharya and Tamrakar 2007). 

Human encroachment has been the root cause of the deterioration of religious and 

cultural heritage sites along the river banks (Platman 2014, Shrestha 2015). The 

regular campaign also called the Bagmati River conservation campaign which was 

initiated by Bagmati River Festival is going on since 1991, based that the habitat is 

supposed to be suitable for different bird species. Bagmati River area is considered a 

potential Important Bird’s Area (Baral and Inskipp 2005).  

As urban habitats are rich in avian species (Panda et al. 2020), knowledge of the 

conservation of habitat use is important to determine high-priority areas (Zhao et al. 

2013, Reiley 2017, Kong et al. 2018, Zhu et al. 2021). Habitat conditions determine 

the variation of species richness from region to region (Recher 1969, Pearson 1977). 

Habitat characteristics such as the presence of forest edges and shrubs play an 

important role in driving species composition (Basnet et al. 2016). Bird distribution, 

diversity and abundance of the ecosystem are determined by seasonality, human 

disturbances and resource availability (Roy et al. 2011, Shah and Sharma 2022). Bird 

species occurrence and population are declining due to increased anthropogenic 

activities, and changes in vegetation structure and climatic factors (Chace and Walsh 

2006, Barber et al. 2010, Sheta et al. 2011, Asefa et al. 2015, Nepal and Thapa 2018, 

Jha and Sharma 2019). Urbanization is a major driver of degradation and biodiversity 

loss of riparian habitats (Mills et al. 1989,  McKinney 2006, Magura et al. 2010, 

Katuwal et al. 2018, Cao and Natuhara 2019). Due to the exceeding human 

population, the vegetation structure and composition in urban environments are 

primary reasons for creating unsuitable habitats for many avian species (Beissinger 

and Osborne 1982, Germaine et al. 1998). The presence of livestock and people and 
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distance from roads and village cause a significant negative impact on the presence, 

distribution, diversity and abundance of birds (Adhikari et al. 2019).  

As bird conservation is deeply rooted in Nepali people's culture, tradition and 

religion, the Government of Nepal has initiated many important conservation 

commitments from time to time (Baral et al. 2012). Knowledge of the composition of 

the bird along with its protection and conservation provides a habitat for a diversity of 

birds (Dahal and Bhuju 2008). Protection of community-managed forests can also 

play a vital role in increasing the diversity of birds and helps in attracting avifaunal 

tourism which is beneficial for the local communities (Poudel et al. 2021). Monitoring 

of birds provides valuable information on the ecological status of avifauna and can be 

a vital tool for developing awareness regarding the conservation value of those 

species (Kumar and Gupta 2013, Manohara et al. 2016). Biodiversity conservation 

strategies and implementation of awareness program at the local level against 

anthropogenic threats also helps in the conservation of species (Lamsal et al. 2014). 

Therefore, understanding the diversity of birds and factors affecting them helped in 

recognizing the status of birds in the Bagmati River corridor which is important for 

the exploration of avifauna as well as for the management and conservation of species 

of birds. 

1.2 Objectives of the study 

1.2.1 General objective 

The general objective of this study was to explore the diversity of birds and factors 

affecting the bird abundance along the Bagmati River corridor. 

1.2.2 Specific objectives 

The specific objectives were: 

 To explore the diversity of birds along the Bagmati River corridor. 

 To analyze the factors affecting the bird abundance along the Bagmati River 

corridor. 
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1.3 Rationale of the study  

Birds play an important role in ecosystem balance by providing various ecological 

services such as provisioning, regulating, cultural and supporting services 

(Sekercioglu 2006, Whelan et al. 2008, Whelan et al. 2010, Wenny et al. 2011, 

Mahendiran and Azeez 2018, Michel et al. 2020). Bagmati River is considered the 

main habitat for a variety of bird species (Thapa et al. 2008). In Nepal, several studies 

on bird diversity were found to specialize in conservation areas but the conservation 

of species in river corridors is little known. Riparian areas offer food to birds and 

support to many species living there (Rosenberg et al. 1997, Bennett et al. 2014). 

However these days, they are facing issues because of human disturbances, habitat 

loss and degradation, pollution, and overuse of pesticides (Mengesha and Bekele 

2008, Thapa et al. 2008, Gorghate et al. 2015, Girma et al. 2017, Adhikari et al. 2018, 

Kandel et al. 2018). In the valley, due to infrastructural works, the green places are 

being changed into human settlements that have degraded the chance of survival of 

species. However, their distribution and effects of variables such as pollution, 

unplanned urbanization, habitat degradation and sewage disposal on the abundance of 

birds are little known. Since 2001, the Bagmati River Festival has been going on 

continuously to overcome the problem of the river. Enriching the habitats by 

increasing green spaces around the river may support the greater abundance of birds 

along the Bagmati River corridor. The data generated from this study can be used 

further for the conservation of bird species as well as for establishing bird watching 

places in the Kathmandu Valley. 
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2. LITERATURE REVIEW 

2.1 Bird diversity 

The diversity of birds varies consistent with food, season and the sort of environment 

during which they survive. Urban areas have a high bird abundance than non-urban 

habitats and additionally offer breeding sites for varied urban bird species that help in 

deciding the high diversity of these areas (Chace and Walsh 2006). The high avian 

diversity and richness were due to the complicated vegetation structure that provides 

shelter, varied niches, microhabitats and appropriate hunting grounds for birds 

(Debnath et al. 2018). The Bagmati River corridor is the richest area for a diversity of 

birds and supports high species of birds because of the diverse environment (Thapa et 

al. 2008). In most areas, terrestrial habitats additionally support diverse bird species 

(Sethy et al. 2015), for example, it may be a home for several residential and 

migratory birds (Chaudhari et al. 2009). Town landscapes affected the richness and 

relative abundance of birds which revealed that residential neighborhoods, 

institutional grounds and informal settlements had the best species diversity as 

compared to alternative small landscape varieties (Gatesire et al. 2014). However, the 

rapidly growing urbanization become a major threat to birds and should cause the 

extinction of species (Filloy et al. 2019).  

Urban birds have a high tolerance to environmental conditions than rural birds so they 

can survive in urban habitats (Bonier et al. 2007). Urban green spaces facilitate 

increasing the richness of birds (Carbó-Ramírez and Zuria 2011). A proper supply of 

food has great importance in increasing the diversity of birds in urban areas 

(Rosenberg et al.1997, Bennett et al. 2014, Galbraith et al. 2015, Plummer et al. 

2019). Riparian corridors support a high richness and abundance of birds (Cooke and 

Zack 2008). The riparian forest also supports an enormous richness and abundance of 

birds (De Oliveira Ramos and dos Anjos 2014). 

2.2 Habitat use 

Understanding the diversity of birds in several habitats helps to know the structure of 

a community and also helps in the conservation of species (Singh et al. 2013). The 

rise in residential development in urban areas is the primary reason for a change in 
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habitat and affects avian communities. Species richness also differs according to the 

kind of habitat. Habitat conditions confirm the distribution of species in different 

niches (Basnet et al. 2016). Disturbed and indigenous forests supported high bird 

richness than plantation forests and farmlands  (Bett et al. 2016). The season 

determines the shifting of habitat utilization and width of a niche due to which 

grasslands had high habitat utilization rate (Zhao et al. 2013).  

2.3 Factors affecting the bird diversity  

Knowledge of factors determining the distribution of species is important for 

protecting the diversity of birds in a specific area. Various factors affect the diversity 

and distribution of species of birds. Factors such as environmental, ecological and 

social factors, morphological and vegetation characteristics, climatic conditions and 

anthropogenic disturbances were responsible for bringing change in the abundance 

and diversity of birds (Mengesha et al. 2011, Thapa and Saund 2012, Ferger et al. 

2014, Asefa et al. 2017, Goddard et al. 2017, Imai et al. 2017, Wehenkel et al. 2017). 

Variation in breeding species of birds takes place due to vegetation factors (Mills et 

al. 1989). Urbanization was responsible for decreasing species richness and diversity 

which was due to the loss of greenery habitats in urban areas (Beissinger and Osborne 

1982). Asefa et al. (2015) reported that assemblages of birds differed between sites 

and showed significant positive relationships with shrub and grass height. 

Availability of food, water and canopy were the major factors deciding the variety 

and abundance of birds.  Development works in the surrounding landscapes affect the 

habitat of birds (Miller et at. 2003). Similarly, the presence of trees and shrubs also 

causes variation in the richness of birds (Juliana and Soladoye 2018).  

Other factors such as the presence of livestock and people, distance from the road, 

settlement, water source, human disturbance, construction activities, noise, sewage, 

temperature and elevation also cause affect the abundance and diversity of birds 

(Able and Noon 1976, Herbers et al. 2004, Tuljapurkar and Bhagwat 2007, McCain 

2009, Rais et al. 2011, Morelli et al. 2014, Zeleke 2015, Girma et al. 2017, Adhikari 

et al. 2018, Adhikari et al. 2019, Ceresa et al. 2021, Shah and Sharma 2022).  

From the study, it was found that the abundance of birds was affected by various 

factors including the presence of tree, road distance, nearest water source, the nearest 

settlement, nearest open land, nearest sewage, temperature and elevation. Mostly the 
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birds inhabit near the human settlement and adapt to the urban habitat. Similarly, the 

presence of tree within the plot and increasing distance to the water source and road 

additionally favor more abundance of bird species. At higher elevations, few numbers 

of birds could be due to weather conditions. As a number of the birds were found 

feeding on waste the abundance of birds was discovered a lot in those areas. 
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3. MATERIALS AND METHODS 

3.1 Study Area 

Kathmandu valley is situated at the elevation of 1,350 m and surrounded by 

mountains. Kathmandu is a circular basin occupying about 525 km2. The Bagmati is 

only the major river system in the valley. The study was conducted in the Bagmati 

River corridor from Sundarijal to Chovar (Figure 1). The river originates from 

Baghdwar at the elevation of 2,732 m. It is situated around 15 km northeast of 

Bagmati which flows down to various parts of the valley and finally exits from 

Katuwal Daha at the elevation of 1,140 m. 

The Bagmati geographic area lies between the latitudes and longitudes of 26º23´18ʺ 

to 27º49´11ʺN and 85º1´25ʺ to 85º57´10ʺE. The River drains 3,500 km2 before 

crossing the lower Tarai plain and also the international boundary into the Indian state 

of Bihar and eventually exhausting into the Ganges (BIWMP 2003). The very high 

population growth in the valley over the last 30 years has created problems with the 

amount and quality of water supplies due to high demand and inadequate waste 

disposal systems. The composition of the river suggests that sewage material effluent 

coming back into the river has a serious impact on the quality of water (Jüttner et al. 

2003). A temperate climate prevails in the capital of Nepal. The mean annual 

temperature is 18°C. The coldest month is January with a mean temperature of 10°C. 

The warmest months are July and August. The yearly rainfall in Kathmandu is 1,400 

mm. The wettest is July month with a mean rainfall of about 370 mm. The floras of 

the study area were Pine (Pinus roxburghii), Neem (Azadirachta indica), Jamun 

(Syzygium cumini), Simal (Bombax ceiba), Bojho (Acorus calamus), Lapsi 

(Choerospondias axillaries), Lahare pipal (Populas deltoids), Rhododendron 

(Rhododendron arboreum), etc. (Pandey and  Bajracharya 2010). The fauna of the 

study area were Rhesus Monkey (Macaca mulatta), and free ranging Cow (Bos 

indicus) and Goat (Capra hircus), etc. (Wada 2005).   
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Figure 1: Map of the study area from Sundarijal to Chovar, Nepal 

3.2 Materials 

 Record papers  

 Camera: Nikon D5600 with 55-300mm telens 

 Binocular: Bushnell Falcon 10×50 

 Measuring tape 

 Field guide book: “Birds of Nepal” (Grimmett et al. 2016)  

 Global Positioning System (GPS): Garmin Etrex 10  
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3.3 Methods 

3.3.1 Bird observation 

The study was carried out from 10 October 2021 to 9 April 2022. A point count 

method was applied to identify the number and type of bird species and their habitat 

use along the Bagmati River corridor between Sundarijal to Chovar. The river 

corridor was divided into 30 sampling points at 15 locations for bird observation. 

Birds were observed on either side of the river. The interval between the two 

sampling points was approximately 2 km. The sampling point for the bird was fixed 

at the bank of the river which was accessed through the Bagmati road corridor. At 

each point, the bird species were observed within a 50 m radius. The bird observation 

was carried out early in the morning from 6:00 am to 11:00 am in the designed 

framework. Bird counting/observation at each sampling point was started after 

staying quietly for 10 minutes. Altogether 11 visits were done in the field. The bird 

count was performed every five-minute interval for 30 minutes at each station. The 

highest numbers of birds for each species recorded during 30 minutes were used for 

data analysis. Birds were observed using Bushnell Falcon 10×50 binocular. Birds 

were identified in the field and unidentified bird pictures were taken using Nikon 

D5600 with a 55-300 mm telens camera for reference. A field guidebook of Grimmett 

et al. (2016) was used for bird identification.  

3.3.2 Factors affecting bird abundance  

The habitat characteristics of each sampling station such as the presence of tree, 

nearest distance from the center of each plot to the water source, road, settlement, 

open land and sewage were measured using a tape measure. If a single tree is present 

and the height is above five meters in the sampling plot, the plot is known as tree 

presence. The average temperature of each sampling plot was recorded during the 

observation period. 

3.3.3 Data analysis 

Ecological analyses such as Shannon-Wiener diversity, Pielou's evenness index, 

abundance and richness were calculated from the collected data. All the recorded 

species of birds in the study area were categorized into five feeding guilds based on 
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the field guidebook “Birds of Nepal” (Grimmett et al. 2016). The classification was 

done based on food as insectivores (feeding on insects, larva, spiders, worms, 

crustaceans, mollusks, etc.), omnivores (feeding on both plants and animals), 

carnivores (feeding on fishes, amphibians, reptiles, birds and mammals), frugivores 

(feeding on fruits, berries and drupes) and granivores (feeding on seeds and grains). 

Shannon-Wiener diversity index  

Shannon-Wiener diversity index was used to calculate the diversity of species. 

H' = -Σpilnpi 

where, 

H' = Shannon diversity index 

Pi = Proportion of individual species  

Pielou's evenness index 

An evenness index was calculated from the collected data. 

E = H'/ log S  

where, 

  H'=Shannon-Wiener's diversity index 

S=Species richness 

Poisson distribution was used to find the effect of the presence of a tree, road distance 

(m), nearest water source (m), nearest settlement (m), nearest open land (m), nearest 

sewage (m), temperature (⁰C) and elevation (m) on the bird abundance. Variables 

were analyzed and GLM (Generalized Linear Model) was done in the R program (R 

Core Team 2019) for the analysis of data. Models were ranked by using the Akaike 

Information Criterion (AICc) and weight was used to estimate the strength of 

evidence for each model (Mazerolle 2006). Model averaging was done using all 

models for each variable to estimate 95% confidence intervals and statistical 

significance was accepted. 
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4. RESULTS 

4.1 Bird Diversity 

A total of 11,853 individuals of 67 bird species belonging to 11 orders and 28 

families with their feeding guild category were recorded from the study area of the 

Bagmati River corridor (Appendix 1). Among the observed birds, Passeriformes was 

the most dominant order (47 species, 70%), and followed by Columbiformes (4 

species, 6%), Charadriiformes (4 species, 6%), Accipitriformes (3 species, 4%), 

Pelecaniformes (2 species, 3%), Psittaciformes (2 species, 3%) while remaining each 

order Bucerotiformes, Coraciiformes, Galliformes, Gruiformes and Piciformes with 

single species (1% for each) (Figure 2). 

 

Figure 2: Bird species according to orders in the Bagmati River corridor between 

October 2021 and April 2022 (Order Passeriformes was excluded in the figure). 

Among the recorded 28 families, the family Muscicapidae had the highest number of 

bird species (14 species, 21%) followed by Motacillidae (6 species, 8.95%), 

Columbidae and Pycnonotidae (4 species with 5.97% each), Accipitridae, Corvidae 

and Phylloscopidae (3 species with 4.47% each), Ardeidae, Campephagidae, 

Charadriidae, Dicruridae, Laniidae, Passeridae, Psittaculidae, Scolopacidae and 
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Sturnidae (2 species with 2.98% each) while remaining each family Alcedinidae, 

Aegithalidae, Cisticolidae, Hirundinidae, Megalaimidae, Paridae, Phasianidae, 

Rallidae , Rhipiduridae, Sylviidae, Turdidae and Upupidae were single species with 

1.49% each  (Figure 3).     

 

Figure 3: Observed birds according to families in the Bagmati River corridor 

between October 2021 and April 2022 (Family Muscicapidae was excluded in the 

figure). 

The Shannon-Wiener diversity index and evenness were found 3.35 and 0.796, 

respectively. The feeding guild of birds along the Bagmati River corridor revealed 

that the highest number of birds was recorded for insectivores (52%, n = 35), and 

followed by omnivores (21%, n = 14), the equal percentage for carnivores, frugivores 

and granivores (9%, n=6) (Figure 4). 
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Figure 4: Bird species according to guilds in the Bagmati River corridor between 

October 2021 and April 2022. 

4.2 Factors affecting the bird abundance  

The 90% of plots had trees. The average distance from the observation plots was 

measured for nearest water source [average: 5.867 ± 3.711 (SD); range: 2 to 20 m], 

road [average: 56.4 ± 83.398 (SD); range: 5 to 270 m], settlement [average: 65.97 ± 

108.427 (SD); range: 7 to 500 m], open land [average: 8.067 ± 5.57 m (SD); range: 2 

to 25 m] and sewage [average: 2.5 ± 1.042213 (SD); range: 1 to 5 m].The average 

elevation of the study plot was 1312 ± 80.144 (SD) [range: 1253 to 1595 m]. The 

average temperature during the study period at the sampling plot was 8.667 ± 2.264 

(SD) [range: 5 to 13⁰C]. 

The bird abundance was increased in presence of tree. Poisson distribution models 

were described for the occurrence of species of birds along the Bagmati River 

corridor where models such as the presence of tree, distance to water source (m), 

distance to road (m), distance to settlement (m), distance to open land (m), distance to 

sewage (m), temperature (⁰C) and elevation (m) were described as predictive 

variables and abundance of species of birds as response variables. The best model of 

abundance of species of birds includes elevation, and the second best model includes 

elevation and nearest water source (Appendix 2). Furthermore, the bird abundance 
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decreased with the distance to open land and at higher elevation (Table 1). In 

addition, the higher bird abundance was found at near to settlement, sewage and at 

lower temperature (Table 1). The bird abundance was also increased with increasing 

the distance to water source and road (Table 1).  

Table 1: Model-averaged variables estimate with a lower and upper limit at 95 % 

Confidence Limits (CL) describing the diversity of birds and effects of factors on the 

abundance of birds along the Bagmati River corridor, Nepal (Figure1) between 

October 2021 to April 2022. Model-averaged variables include the presence of tree, 

distance to water source (m), distance to road (m), distance to settlement (m), distance 

to open land (m), distance to sewage (m), temperature (⁰C) and elevation (m). 

Significant effects are in bold. 

 

Variables Estimate SE Lower 

CL 

Upper 

CL 

Z P 

(Intercept) 8.6492 

 

1.0432 

 

6.6540 10.7516 8.291 

 

<0.0001 

 

Tree -0.2916 

 

0.1467 

 

-0.5757 -0.0002 

 

-1.988 

 

0.0468 

 

Distance to water 

source 

0.0240 

 

0.0143 

 

-0.0043 

 

0.0518 

 

1.680 

 

0.0930 

 

Distance to road 0.0005 

 

0.0005 

 

-0.0005 

 

0.0015 1.038 

 

0.2992 

 

Distance to 

settlement 

-0.0002 

 

0.0006 

 

-0.0014 

 

0.0009 

 

-0.385 

 

0.6999 

Distance to open 

land 

-0.0123 

 

0.0088 

 

-0.0296 

 

0.0049 

 

-1.394 0.1634 

 

Distance to sewage -0.0323 

 

0.0350 

 

 -0.1009 

 

0.0363 

 

-0.923 

 

0.3559 

   

Temperature -0.0063 

 

0.0181 

 

-0.0419 

 

0.0290 

 

-0.353 

 

0.7241 

Elevation -0.0036 

 

0.0007 

 

 -0.0052 

 

-0.0021 

 

-4.677 

 

0.0001 
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5. DISCUSSION 

This study explores abundant bird diversity along the Bagmati River corridor. 

Generally, the results of this study indicate that the area is home to a large number of 

bird species. This could be due to suitable habitat as well as food for the birds. The 

presence of tree indicates the change in the number of species along the river 

corridor. The local government emphasized the greenery in the valley including along 

the river (Goutam 2018). This is because of the high number of species like Rock 

Dove recorded during the study which contributed to a large proportion of the overall 

abundance. This might be due to the availability of food in the river corridor that 

provides abundant food for the occurrence of species (Rosenberg et al. 1997, Bennett 

et al. 2014). The highest number of birds was recorded for the order Passeriformes. 

Globally, the order Passeriformes has a wider distribution and higher population. As 

the study area, Kathmandu is an urban area so the accessibility of food in such area is 

a primary driver of regulating the population of birds (Galbraith et al. 2015, Plummer 

et al. 2019). Not only in this area but the birds of this order were also recorded as 

dominant order in other areas too (Chaudhari et al. 2009, Singh 2015, Kharel 2018, 

Kiros et al. 2018, Husein and Sultan 2019, Neupane et al. 2020). Muscicapidae family 

supports a higher number of species which might be due to the favorable place for the 

survival of species. 

The basic requirements of birds are adequate food supply and safety (Lakshmi 2006). 

Availability of proper supply of food plays a major role in higher survival, increase 

reproductive rates, helping in rapid digestion of food, facing physiological challenges 

of migration and maintaining a high rate of metabolism in the body (Stevenson 1933, 

McWilliams and Karasov 2001) whereas scarcity of food lowers their breeding 

success (Chamberlain et al. 2009, Meyrier et al. 2017, Seress et al. 2020). Urban areas 

provide breeding sites for many urban bird species and attract insectivores (Chace and 

Walsh 2006). It is evident from the study that insectivore birds constitute a majority 

of the species of birds which might be due to the presence of waste disposal and 

dumps of garbage as a source of adequate food supply to a wide variety of birds 

(Tuljapurkar and  Bhagwat 2007, Mehra et al. 2017).  Some of the species forage on 

soil for food whereas some depend on the water column for living. However, a 

similar study on feeding guilds was shown by Kumar and  Gupta (2013), Basnet et al. 
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(2016) and Katuwal et al. (2018)  where most of the birds forage on insects for food. 

The omnivores bird species were recorded more because these are generalist species, 

with a broad range of diets and more tolerance to humans (Samia et al. 2015). Less 

number of fruiting trees was the reason for the low number of frugivores birds in the 

study area. 

Various factors such as environmental factors (Sethy et al. 2015), climatic factors 

(Ferger et al. 2014, Wehenkel et al. 2017) and morphological and vegetation 

characteristics (Mengesha et al. 2011, Thapa and Saund 2012) might be responsible 

for bringing change in the abundance, distribution and diversity of birds. Due to the 

fluctuation in the number of individuals of species, the species richness of birds 

changes according to seasons or months (Giri and Chalise 2008, Lamsal et al. 2014). 

Habitat characteristics such as the presence of trees play an important role in driving 

bird species composition. The tree presence, nearest distance to the water source, 

road, settlement, open land, sewage, temperature and elevation played a vital role in 

bringing the change in the bird abundance along the Bagmati River corridor. The bird 

abundance increases with increasing the distance to the road (Morelli et al. 2014) and 

at the nearest distance to the water source as the corridor supports abundant food for 

the species. Settlement areas also provide high avian species which was due to the 

accessibility of heterogeneous habitats for forage and nesting (Zeleke 2015). Studies 

elsewhere have indicated a low abundance of birds in settlement areas because of 

high disturbances, construction activities and noise due to vehicles which cause a 

threat to birds (Kafle et al. 2008, Rais et al. 2011, Inskipp et al. 2017, Adhikari et al. 

2018, Adhikari et al. 2019). Temperature is another driver affecting bird abundance. 

The results of this study indicated that low temperature favors the more availability of 

bird species and high temperature lowers their number which indicates that 

temperature harms the bird abundance (Ceresa et al. 2021). Bird abundance becomes 

low with the distance to open land and decreased with an increase in elevation (Able 

and Noon 1976, Herbers et al. 2004, McCain 2009), which might be due to decreased 

availability of food and nesting sites in the open areas (Burke and  Nol 1998, Ford et 

al. 2001). 

The present study revealed that the area is rich in avian species due to favorable 

climatic conditions for the occurrence of species. The Rock Dove (Columba livia) 

was the most dominant species. Probably, the Rock Dove is an invasive bird species 
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in Nepal as they are well adapted to living in an urban environment and its excreta 

contain highly acidic material which corrodes metals and damage buildings (Bernardi 

et al. 2009, Spennemann et al. 2017). This might be due to the adaptation of the 

species to diverse habitat conditions. Commonly seen species House Sparrow (Passer 

domesticus), House Crow (Corvus splendens), Indian Pond-heron (Ardeola grayii), 

Cattle Egret (Bubulcus ibis), Common Sandpiper (Actitis hypoleucos), White Wagtail 

(Motacilla alba), etc. were observed mostly in groups. Among them, insectivores and 

omnivores species were found nearer to the water sources due to the availability of a 

variety of food.  

Bagmati River corridor is a home for various types of urban-adapted avian species 

which indicates that the habitat is suitable and supports immense food resources to 

them (Ferger et al. 2014). As dumping ground consists of a great variety of food, 

some of the birds were found feeding on the carcass and disposal wastes but the 

majority were found searching for insects and worms as food during the study. A 

higher abundance of birds was found in presence of tree, near the settlement, sewage, 

at lower temperature, increasing the distance to water source and road whereas 

decreased with the distance to open land and at a higher elevation. Sewage also 

causes an increase in the abundance of birds  (Tuljapurkar and Bhagwat 2007). 
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6. CONCLUSION AND RECOMMENDATIONS 

6.1 Conclusion 

The study indicates that the Bagmati River corridor is rich in biodiversity as it 

supports more number of avian species. Most bird species are under the order 

Passeriformes and the family Muscicapidae in the Bagmati River corridor. Among the 

bird guilds, the insectivores have a higher number of bird species. Various factors 

such as the presence of tree, distance to the water source, road, settlement, open land, 

sewage, temperature and elevation affect the bird diversity and abundance. The 

abundance of birds was increased in presence of tree, near the settlement, sewage, at 

low temperature, increasing distance to water source and road whereas decreased with 

the distance to open land and at a higher elevation. Thus, knowledge on the 

conservation of habitat and minimizing the factors that affect the birds helps in 

protecting the status of avian species. 

6.2 Recommendations 

The findings from this study could lead to the following suggestions: 

1. Due to lack of time, seasonal variation of bird diversity could not be explored. 

So, future research should be conducted in the autumn, winter, spring and 

summer season to understand the seasonal variation of birds.  

2. Further research should be conducted to explore new bird species to know the 

birds' status in the study area for designing the bird watching station. 

 

                                                

                                             



20 

REFERENCES 

Able, K. and Noon, B. 1976. Avian community structure along elevational gradients 

in the northeastern United States. Oecologia 26(3): 275-294.  

Adhikari, J. N., Bhattarai, B. P. and Thapa, T. B. 2018. Diversity and conservation 

threats of water birds in and around Barandabhar corridor forest, Chitwan, 

Nepal. Journal of Natural History Museum 30: 164-179. 

Adhikari, J. N., Bhattarai, B. P. and Thapa, T. B. 2019. Factors affecting diversity and 

distribution of threatened birds in Chitwan National Park, Nepal. Journal of 

Threatened Taxa 11(5): 13511-13522. 

Amat, J. A. and Green, A. J. 2010. Waterbirds as Bioindicators of Environmental 

Conditions. Conservation Monitoring in Freshwater Habitats. Springer, 

Dordrecht: pp. 45-52.  

Asefa, A., Mengesha, G., Shimelis, A. and Mamo, Y. 2015. Livestock grazing in 

Afromontane grasslands in the northern Bale Mountains, Ethiopia: 

Implications for bird conservation. Science, Technology and Arts Research 

Journal 4(2): 112-121. 

 Asefa, A., Davies, A. B., McKechnie, A. E., Kinahan, A. A. and van Rensburg, B. J. 

2017. Effects of anthropogenic disturbance on bird diversity in Ethiopian 

montane forests. The Condor: Ornithological Applications 119(3): 416-430.  

Aynalem, S. and Bekele, A. 2009. Species composition, relative abundance and 

habitat association of the bird fauna of the montane forest of Zegie Peninsula 

and nearby Islands, Lake Tana, Ethiopia. SINET: Ethiopian Journal of 

Science 32(1): 45-56.  

Bajracharya, R. and Tamrakar, N. K. 2007. Environmental status of Manahara River, 

Kathmandu, Nepal. Bulletin of the Department of Geology 10: 21-32. 

Baral, H. S. and Inskipp, C. 2005. Important Bird Areas in Nepal: Key sites for 

conservation. Bird Conservation, Kathmandu, Nepal, p. 242.   

Baral, H. S., Regmi, U. R., Poudyal, L. P. and Acharya, R. 2012. Status and 

conservation of birds in Nepal. Biodiversity Conservation in Nepal: A Success 



21 

Story. Department of National Parks and Wildlife Conservation, Kathmandu, 

Nepal.  

Barber, J. R., Crooks, K. R. and Fristrup, K. M. 2010. The costs of chronic noise 

exposure for terrestrial organisms. Trends in Ecology & Evolution 25(3): 180-

189.   

Basnet, T. B., Rokaya, M. B., Bhattarai, B. P. and Münzbergová, Z. 2016. 

Heterogeneous landscapes on steep slopes at low altitudes as hotspots of bird 

diversity in a Hilly Region of Nepal in the Central Himalayas. PloS One 

11(3): e0150498.  

BCN and DNPWC. 2011. The state of Nepal’s birds 2010. Bird Conservation of 

Nepal and Department of National Parks and Wildlife Conservation, 

Kathmandu, Nepal. 

BCN and DNPWC. 2018: Birds of Nepal: An Official Checklist. Bird Conservation 

of Nepal and Department of National Parks and Wildlife Conservation, 

Kathmandu, Nepal. 

BCN and DNPWC. 2019. Birds of Bardia National Park and Buffer Zone Area. Bird 

Conservation Nepal and Department of National Parks and Wildlife 

Conservation, Babarmahal, Kathmandu, Nepal. 

Beatley, T. 2000. Preserving biodiversity: Challenges for planners. Journal of the 

American Planning Association 66(1): 5-20. 

Beissinger, S. R. and Osborne, D. R. 1982. Effects of urbanization on avian 

community organization. The Condor 84(1): 75-83. 

Bennett, A. F., Nimmo, D. G. and Radford, J. Q. 2014. Riparian vegetation has 

disproportionate benefits for landscape‐scale conservation of woodland birds 

in highly modified environments. Journal of Applied Ecology 51(2): 514-523. 

Bensizerara, D., Chenchouni, H., Bachir, A. S. and Houhamdi, M. 2013. Ecological 

status interactions for assessing bird diversity in relation to a heterogeneous 

landscape structure. Avian Biology Research 6(1): 67-77.  



22 

Bernardi, E., Bowden, D. J., Brimblecombe, P., Kenneally, H. and Morselli, L. 2009. 

The effect of uric acid on outdoor copper and bronze. Science of the Total 

Environment 407(7): 2383-2389. 

Bett, M. C., Muchai, M. and Waweru, C. 2016. Avian species diversity in different 

habitat types in and around North Nandi Forest, Kenya. African Journal of 

Ecology 54(3): 342-348. 

Bhat, I., Cristopher, S. and Hosetti, B. 2009. Avifaunal diversity of Anekere wetland, 

Karkala, Udupi district, Karnataka, India. Journal of Environmental Biology 

30(6): 1059-1062. 

BIWMP. 2003. An introduction to the Bagmati Integrated Watershed Management 

Programme. His Majesty’s Government of Nepal, Ministry of Forest and Soil 

Conservation. Department of Soil Conservation and  Watershed Management 

and Commission of European Communities, Kathmandu, Nepal. 

Bonier, F., Martin, P. R. and Wingfield, J. C. 2007. Urban birds have broader 

environmental tolerance. Biology  Letters 3(6): 670-673.  

Burke, D. M. and Nol, E. 1998. Influence of food abundance, nest-site habitat, and 

forest fragmentation on breeding ovenbirds. The Auk 115(1): 96-104. 

Cao, Y. and Natuhara, Y. 2019. Effect of urbanization on Vegetation in Riparian 

Area: Plant Communities in Artificial and Semi-Natural Habitats. 

Sustainability. 12(1): 204.  

Carbó-Ramírez, P. and Zuria, I. 2011. The value of small urban greenspaces for birds 

in a Mexican city. Landscape and Urban Planning 100(3): 213-222. 

Ceresa, F., Kranebitter, P., Monrós, J. S., Rizzolli, F. and Brambilla, M. 2021. 

Disentangling Direct and Indirect Effects of Local Temperature on 

Abundance of Mountain Birds and Implications for Understanding Global 

Change Impacts. Peer Journal 9: e12560. 

Chamberlain, D. E., Cannon, A. R., Toms, M., Leech, D. I., Hatchwell, B. and 

Gaston, K. 2009. Avian productivity in urban landscapes: A review and 

meta‐analysis. Ibis 151(1) :1-18. 



23 

Chaudhari, U. K., Kafle, G. and Baral, H. S. 2009. Avifaunal diversity of Khata 

Corridor Forest. Journal of Wetlands Ecology 2: 48-56.  

Chace, J. F. and Walsh, J. J. 2006. Urban effects on native avifauna: A review. 

Landscape and Urban Planning 74(1): 46-69. 

Chain-Guadarrama, A., Martínez-Salinas, A., Aristizábal, N. and Ricketts, T. H. 

2019. Ecosystem services by birds and bees to coffee in a changing climate: A 

review of Coffee Berry borer control and pollination. Agriculture, Ecosystems 

& Environment 280: 53-67. 

Cooke, H. A. and Zack, S. 2008. Influence of beaver dam density on riparian areas 

and riparian birds in shrubsteppe of Wyoming. Western North American 

Naturalist 68(3): 365-373. 

Dahal, B. R. and Bhuju, D. R. 2008. Bird mobility and their habitat at Tribhuvan 

International Airport, Kathmandu. Nepal. Journal of Science and Technology 

9: 119-130.  

Debnath, S., Biswas, S. and Panigrahi, A. K. 2018. Present status and diversity of 

avian fauna in Purbasthali bird sanctuary, West Bengal, India. Agricultural 

Science Digest-A Research Journal 38(2): 95-102.  

De Oliveira Ramos, C. C. and Dos Anjos, L. 2014. The width and biotic integrity of 

riparian forests affect richness, abundance, and composition of bird 

communities. Natureza & Conservação 12(1): 59-64.  

Ferger, S. W., Schleuning, M., Hemp, A., Howell, K. M. and Böhning‐Gaese, K. 

2014. Food resources and vegetation structure mediate climatic effects on 

species richness of birds. Global Ecology and Biogeography 23(5): 541-549. 

Filloy, J., Zurita, G. A. and Bellocq, M. I. 2019. Bird diversity in urban ecosystems: 

The role of the biome and land use along urbanization gradients. Ecosystems 

22(1): 213-227. 

Ford, H. A., Barrett, G. W., Saunders, D. A. and Recher, H. F. 2001. Why have birds 

in the woodlands of Southern Australia declined? Biological Conservation 

97(1): 71-88.  



24 

Fuller, R. A., Irvine, K. N., Devine-Wright, P., Warren, P. H. and Gaston, K. J. 2007. 

Psychological benefits of greenspace increase with biodiversity. Biology 

Letters 3(4): 390-394. 

Galbraith, J. A., Beggs, J. R., Jones, D. N. and Stanley, M. C. 2015. Supplementary 

feeding restructures urban bird communities. Proceedings of the National 

Academy of Sciences 112(20): 2648-2657. 

Gatesire, T., Nsabimana, D., Nyiramana, A., Seburanga, J. and Mirville, M. 2014. 

Bird diversity and distribution in relation to urban landscape types in Northern 

Rwanda. The Scientific World Journal 2014.  

Germaine, S. S., Rosenstock, S. S., Schweinsburg, R. E. and Richardson, W. S. 1998. 

Relationships among breeding birds, habitat, and residential development in 

greater Tucson, Arizona. Ecological Applications 8(3): 680-691.  

Giri, B. and Chalise, M. K. 2008. Seasonal diversity and population status of 

waterbirds in Phewa lake, Pokhara, Nepal. Journal of Wetlands Ecology 1: 3-

7.  

Girma, Z., Mengesha, G. and Asfaw, T. 2017. Diversity, relative abundance and 

distribution of Avian fauna in and around Wondo Genet forest, South-Central 

Ethiopia. Research Journal of Forestry 11(1): 1-12.  

Grimmett, R., Inskipp, C., Inskipp, T. and Baral, H. S. 2016. Birds of Nepal, Helm 

Field Guide. Second edition,  p 368.  

Goddard, M. A., Ikin, K. and Lerman, S. B. 2017. Ecological and social factors 

determining the diversity of birds in residential yards and gardens. Ecology 

and Conservation of birds in Urban Environments. Springer: 371-397. 

https://doi.org/10.1007/978-3-319-43314-1_18. 

Gorghate, N., Raut, M., Khune, C. and Nagpurkar, L. 2015. Status of Wetland 

Avifauna at Khajri Lake, District Gondia, Maharashtra, India. International 

Journal of Researchers in Biosciences Agriculture and Technology, Special 

Issue (6): 123-127. 

Goutam, K. R. 2018. Urban forestry in the federal context of Nepal. Banko 

Janakari 28(1): 1-2. 

https://doi.org/10.1007/978-3-319-43314-1_18


25 

Hepcan, Ş., Hepcan, Ç. C., Bouwma, I. M., Jongman, R. H. and Özkan, M. B. 2009. 

Ecological networks as a new approach for nature conservation in Turkey: A 

case study of Izmir Province. Landscape and Urban Planning 90(3-4): 143-

154. 

Herbers, J. R., Serrouya, R. and Maxcy, K. A. 2004. Effects of elevation and forest 

cover on winter birds in mature forest ecosystems of Southern British 

Columbia. Canadian Journal of Zoology 82(11): 1720-1730.  

Husein, Z. J. and Sultan, M. 2019. Species composition and relative abundance of 

birds at Nansebo Forest, Southern Ethiopia. Advances in Life Science and 

Technology 73: 1-9. 

 Imai, H., Nakashizuka, T. and Oguro, M. 2017. Environmental factors affecting the 

composition and diversity of the avian community in igune, a traditional 

agricultural landscape in northern Japan. Journal of Ecology and Environment 

41(1): 1-12. 

Inskipp, C., Baral, H. S., Inskipp, T., Khatiwada, A. P., Khatiwada, M. P., Poudyal, L. 

P., et al. 2017.  National Red List of Birds. Journal of Threatened Taxa 9(1): 

9700-9722.  

Jha, P. K. and Sharma, C. K. 2019. Diversity of waterbirds in Taudaha Lake, 

Kathmandu, Nepal. Journal of Indian Research 7(4): 11. 

Jim, C. Y. and Chen, S. S. 2003. Comprehensive greenspace planning based on 

landscape ecology principles in compact Nanjing city, China. Landscape and 

Urban Planning, 65(3): 95-116. 

 Juliana, L. and Soladoye, I. 2018. Factors influencing bird species richness and 

abundance in Surulere Local Government Area of Lagos State, Nigeria. 

Proceedings of sixth NSCB Biodiversity Conference. Department of Zoology, 

University of Lagos, Lagos, Nigeria: 183-188. 

 Jüttner, I., Sharma, S., Dahal, B. M., Ormerod, S. J., Chimonides, P. J. and Cox, E. J. 

2003. Diatoms as indicators of stream quality in the Kathmandu Valley and 

Middle Hills of Nepal and India. Freshwater Biology 48(11): 2065-2084. 



26 

 Kafle, G., Cotton, M., Chaudhary, J. R., Pariyar, H., Adhikari, H., Bohora, S. B., et 

al. 2008. Status of and threats to waterbirds of Rupa Lake, Pokhara, Nepal. 

Journal of Wetlands Ecology 1: 9-12. 

 Kandel, P., Thapa, I., Chettri, N., Pradhan, R. and Sharma, E. 2018. Birds of the 

Kangchenjunga Landscape, the Eastern Himalaya: status, threats and 

implications for conservation. Avian Research 9(1): 1-13. 

Katuwal, H. B., Pradhan, N. M. B., Thakuri, J. J., Bhusal, K. P., Aryal, P. C. and 

Thapa, I. 2018. Effect of urbanization and seasonality in bird communities of 

Kathmandu Valley, Nepal. Proceedings of the Zoological Society 71(2): 103-

113.   

Kharel, M. 2018. A Preliminary Study on Birdlife of Betana Wetland, Belbari, 

Morang District,. SE-Nepal. Symbiosis Journal of Veterinary Science 4(3): 1-

6.  

Kiros, S., Afework, B. and Legese, K. 2018. A preliminary study on bird diversity 

and abundance from Wabe fragmented forests around Gubre subcity and 

Wolkite town, Southwestern Ethiopia. International Journal of Avian & 

Wildlife Biology 3(5): 333-340.  

Knopf, F. L. and Samson, F. B. 1994. Scale perspectives on avian diversity in western 

riparian ecosystems. Conservation Biology 8(3): 669-676.  

Kong, D., Luo, W., Liu, Q., Li, Z., Huan, G., Zhang, J., et al. 2018. Habitat use, 

preference, and utilization distribution of two crane species (genus: Grus) in 

Huize National Nature Reserve, Yunnan–Guizhou Plateau, China. PeerJ 6: 

e5105.  

Kumar, P. and Gupta, S. 2013. Status of wetland birds of Chhilchhila Wildlife 

Sanctuary, Haryana, India. Journal of Threatened Taxa 5(5): 3969-3976. 

Lakshmi, B. 2006. Avifauna of Gosthani Estuary near Visakhapatnam, Andhra 

Pradesh. Journal for Nature Conservation 18(2): 291-304.  

Lamsal, P., Pant, K. P., Kumar, L. and Atreya, K. 2014. Diversity, uses, and threats in 

the      Ghodaghodi Lake Complex, a Ramsar site in western lowland Nepal. 

International Scholarly Research Notices Biodiversity 2014 : 1-12.  



27 

Maciusik, B., Lenda, M. and Skorka, P. 2010. Corridors, local food resources, and 

climatic conditions affect the utilization of the urban environment by the 

Black-headed Gull Larus ridibundus in winter. Ecological Research 25: 263-

272.  

Magura, T., Lövei, G. L. and Tóthmérész, B. 2010. Does urbanization decrease 

diversity in ground beetle (Carabidae) assemblages? Global Ecology and 

Biogeography 19(1): 16-26. 

Mahendiran, M. and Azeez, P. 2018. Ecosystem services of birds: A review of market 

and non-market values. Entomology, Ornithology & Herpetolology 7(209): 

2161-0983. http://dx.doi.org/10.4172/2161-0983.1000209.  

Manohara, G., Harisha, M. and Hosetti, B. 2016. Status, diversity and conservation 

threats of migratory wetland birds in Magadi Bird Sanctuary, Gadag district, 

Karnataka, India. Journal of Entomology and Zoology Studies 4(4): 265-269. 

Mazerolle, M. J. 2006. Improving data analysis in herpetology: using Akaike’s 

Information Criterion (AIC) to assess the strength of biological hypotheses. 

Amphibia-Reptilia 27:169-180.  

McCain, C. M. 2009. Global analysis of bird elevational diversity. Global Ecology 

and Biogeography 18(3): 346-360. 

McKinney, M. L. 2006. Urbanization as a major cause of biotic homogenization. 

Biological Conservation 127(3): 247-260.  

McWilliams, S. R. and Karasov, W. H. 2001. Phenotypic flexibility in digestive 

system structure and function in migratory birds and its ecological 

significance. Comparative Biochemistry and Physiology Part A: Molecular & 

Integrative Physiology 128(3): 577-591.  

Mehra, S., Mehra, S., Uddin, M., Verma, V., Sharma, H., Singh, T., et al. 2017. 

Waste as a resource for avifauna: Review and survey of the avifaunal 

composition in and around waste dumping sites and sewage water collection 

sites (India). International Journal of Waste Resources 7(289): 1-8. 

 Meles, S. and Bogale, B. 2018. Assessment of bird diversity and abundance from 

waste disposal sites in and around Gubre Subcity, Wolkite Town, 

http://dx.doi.org/10.4172/2161-0983.1000209


28 

Southwestern Ethiopia. International Journal of  Waste Resources 8(04):2252-

5211.  

Mengesha, G. and Bekele, A. 2008. Diversity and relative abundance of birds of 

Alatish National Park, North Gondar, Ethiopia. International Journal of 

Ecology and Environmental Sciences 34(2): 215-222. 

Mengesha, G., Mamo, Y. and Bekele, A. 2011. A comparison of terrestrial bird 

community structure in the undisturbed and disturbed areas of the Abijata 

Shalla lakes National Park, Ethiopia. International Journal of Biodiversity and 

Conservation 3(9): 389-404.  

Meyrier, E., Jenni, L., Bötsch, Y., Strebel, S., Erne, B. and Tablado, Z. 2017. Happy 

to breed in the city? Urban food resources limit reproductive output in 

Western Jackdaws. Ecology and Evolution 7(5): 1363-1374.  

Michel, N. L., Whelan, C. J. and Verutes, G. M. 2020. Ecosystem services provided 

by Neotropical birds. The Condor 122(3): 1-21.  

Miller, J. R. 2005. Biodiversity conservation and the extinction of experience. Trends 

in Ecology and  Evolution 20(8): 430-434. 

Miller, J. R., Wiens, J. A., Hobbs, N. T. and Theobald, D. M. 2003. Effects of human 

settlement on bird communities in lowland riparian areas of Colorado (USA). 

Ecological Applications 13(4): 1041-1059.  

Miller, W., Collins, M. G., Steiner, F. R. and Cook, E. 1998. An approach for 

greenway suitability analysis. Landscape and Urban Planning 42(2-4): 91-105. 

Mills, G. S., Dunning Jr, J. B. and Bates, J. M. 1989. Effects of urbanization on 

breeding bird community structure in southwestern desert habitats. The 

Condor 91(2): 416-428.  

MOFSC. 2014. Nepal National Biodiversity Strategy and Action Plan 2014–2020. 

Ministry of Forests and Soil Conservation, Kathmandu, Nepal.  

Morelli, F., Beim, M., Jerzak, L., Jones, D. and Tryjanowski, P. 2014. Can roads, 

railways and related structures have positive effects on birds? Transportation 

Research Part D: Transport and Environment 30: 21-31. 



29 

Morrison, M. L. 1986. Bird populations as indicators of environmental change. 

Current Ornithology, Johnston, R. F. (eds.). Plenum Press, New York, USA. 

p.429-451.  

Muzzini, E. and Aparicio, G. 2013. Urban Growth and Spatial Transition in Nepal. 

Washington DC, USA: World Bank. http://dx.doi.org/10.1596/978-0-8213-

9659-9. 

Nepal, K. and Thapa, I. 2018. Water Bird Count 2017 in wetlands of Nepal. Daphe 

27: 1-8. 

Neupane, J., Khanal, L. and Chalise, M. K. 2020. Avian diversity in Kaligandaki 

River basin, Annapurna Conservation Area, Nepal. International Journal of 

Ecology and Environmental Sciences 46(2): 99-110.   

Panda, B. P., Mahapatra, B., Sahoo, A. A., Ray, S. S., Parida, S. P. and Pradhan, A. 

2020. Habitat use of urban and periurban birds in a densely populated city of 

Eastern India. Asian Journal of Conservation Biology 9: 290-297.  

Pandey, S. and Bajracharya, S. B. 2010. Vegetation Composition and Biomass 

Production in Community Forest in Sikre VDC adjoining Shivapuri National 

Park, Kathmandu, Nepal. Journal of Science and Technology 11:133-138.  

Pearson, D. L. 1977. A pantropical comparison of bird community structure on six 

lowland forest sites. The Condor 79(2): 232-244.    

Platman, L. 2014. From Holy to Holistic: Working Towards Integrated Management 

of the Bagmati River Corridor. Independent Study Project Collection, pp. 

1808. 

Plummer, K. E., Risely, K., Toms, M. P. and Siriwardena, G. M. 2019. The 

composition of British bird communities is associated with long-term garden 

bird feeding. Nature Communications 10(1): 1-8.  

Poudel, B., Neupane, B., Joshi, R., Silwal, T., Raut, N. and Thanet, D. R. 2021. 

Factors affecting the species richness and composition of bird species in a 

community managed forest of Nepal. Journal of Threatened Taxa 13(9): 

19212-19222. 



30 

R Core Team. 2019. R: A language and environment for statistical computing. R 

Foundation for Statistical Computing, Vienna, Austria. https://www. R-

project. org/.  

Rais, M., Anwar, M., Mehmood, T. and Hussain, I. 2011. Bird diversity and 

conservation at Kallar Kahar Lake with special reference to water birds. 

Pakistan Journal Zoology 43(4): 673-681.     

Recher, H.F.1969. Bird species diversity and habitat diversity in Australia and North 

America. American Naturalist 103: 75-80.  

Reiley, B. M. 2017. Habitat use, population size, and nesting ecology of conservation 

priority bird species using restored fields in agricultural landscapes. Ph.D. 

Thesis. Natural Resource and Environmental Sciences, University of Illinois. 

Urbana-Champaign, USA. 

Rosenberg, D. K., Noon, B. R. and Meslow, E. C. 1997. Biological Corridors: Form, 

function, and efficacy. BioScience 47(10): 677-687. 

Roy, U. S., Goswami, A. R., Aich, A. and Mukhopadhyay, S. K. 2011. Changes in 

densities of waterbird species in Santragachi Lake, India: potential effects on 

limnochemical variables. Zoological Studies 50(1): 76-84.  

Samia, D. S., Nakagawa, S., Nomura, F., Rangel, T. F. and Blumstein, D. T. 2015. 

Increased tolerance to humans among disturbed wildlife. Nature 

Communications 6(1): 1-8. 

Sekercioglu, C. H. 2006. Increasing awareness of Avian Ecological Function. Trends 

in Ecology & Evolution 21(8): 464-471.  

Sekercioglu, Ç. H., Wenny, D. G. and Whelan, C. J. 2016. Why Birds Matter: Avian 

Ecological Function and Ecosystem Services. University of Chicago Press.   

Seress, G., Sándor, K., Evans, K. L. and Liker, A. 2020. Food availability limits avian 

reproduction in the city: An experimental study on great tits Parus major. 

Journal of Animal Ecology 89(7): 1570-1580.  

Sethy, J., Samal, D., Sethi, S., Baral, B., Jena, S., Payra, A., et al. 2015. Species 

diversity and abundance of birds in and around North Orissa University, 

Takatpur, Baripada, Mayurbhanj, Odisha. Species Diversity 4(2): 300-308.   

https://www/


31 

Shah, S. B. and Sharma, H.P. 2022. Bird diversity and factors affecting bird 

abundance at Dullu Municipality, Dailekh, Nepal. Biodiversitas, Journal of 

Biological Diversity 23(3): 1535-1545. 

Sheta, B., Orabi, G., Bedir, M., El-bokl, M. and Habbk, L. 2011. Impact of some 

anthropogenic activities on the diversity of resident bird species at Damietta 

Region, Egypt. Catrina: The International Journal of Environmental Sciences 

6(1): 59-74.  

Shrestha, S. 2015. Assessment of Bagmati river encroachment through application of 

GIS and remote sensing. B.Sc. Thesis, Environmental Management, Pokhara 

University, Nepal.   

Singh, D. 2015. b. Avifaunal diversity of Mandi district, Himachal Pradesh, India. 

International Journal of Current Research in Life Sciences 4(11): 452-458.  

Singh, R., Kour, D. N., Ahmad, F. and Sahi, D. 2013. Species diversity, relative 

abundance and habitat use of the bird communities of Tehsil Chenani, District 

Udhampur, Jammu and Kashmir, India. Indian Journal of Life Sciences 2(2): 

81. 

Spennemann, D. H., Pike, M. and Watson, M. J. 2017. Effects of acid pigeon excreta 

on building conservation. International Journal of Building Pathology and 

Adaptation 35(1): 2-15. 

Stanley International et al. 1994. Bagmati Basin Water Management Strategy and 

Investment Program, Final Report. His Majesty’s Government, Ministry of 

Housing and Physical Planning/JICA/The World Bank, Kathmandu, Nepal.      

Stevenson, J. 1933. Experiments on the digestion of food by birds. The Wilson 

Bulletin 45(4): 155-167.  

Tabur, M. A. and Ayvaz, Y. 2010. Ecological importance of birds. Second 

International Symposium on Sustainable Development Conference. 8-9 June 

2010, Sarajevo, Bosnia and Herzegovina.  

Thapa, J. B. and Saund, T. B. 2012. Water quality parameters and bird diversity in 

Jagdishpur Reservoir, Nepal. Nepal Journal of Science and Technology 13(1): 

143-155.  



32 

Thapa, S., Paudel, S. and Dipak, B. 2008. An Assessment on Bird’s Diversity in 

Bagmati River Corridor. The Initiation 2(1): 34-40.  

Tuljapurkar, V. B. and Bhagwat, V. 2007. Avifauna of a waste disposal site. Indian 

Birds 3(3): 87-90.  

Wada, K. 2005. The distribution pattern of Rhesus and Assamese monkeys in Nepal. 

Primates 46(2): 115-119.  

Wehenkel, C., Reyes-Martínez, A., Martínez-Guerrero, J., Pinedo-Alvarez, C. and 

Lopez-Sanchez, C. 2017. The bird species diversity in the wintering season is 

negatively associated with precipitation, tree species diversity and stand 

density in the Sierra Madre Occidental, Durango, Mexico. Community 

Ecology 18(1): 63-71.  

Wenny, D. G., Devault, T. L., Johnson, M. D., Kelly, D., Sekercioglu, C. H., 

Tomback, D. F., et al. 2011. The need to quantify ecosystem services provided 

by birds. The Auk 128(1): 1-14.  

Whelan, C. J., Wenny, D. G. and Marquis, R. J. 2008. Ecosystem services provided 

by birds. Annals of the New York Academy of Sciences 1134(1): 25-60.  

Whelan, C. J., Wenny, D. G. and Marquis, R. J. 2010. Policy implications of 

ecosystem services provided by birds. Synesis: A Journal of Science 

Technology Ethics & Policy 1(1):11-20. 

Zeleke, A., Gadisa, T. and Gebremichael, G. 2015. Diversity and relative abundance 

of bird species of Sheko District, Bench Maji zone, Southwest Ethiopia. 

International Journal of Development & Research 5: 3975-3979.   

Zhao, F., Zhou, L., Xu, W., Zhao, F., Zhou, L. and Xu, W. 2013. Habitat utilization 

and resource partitioning of wintering Hooded Cranes and three goose species 

at Shengjin Lake. Chinese Birds 4(4): 281-290.  

Zhu, Z., Huai, W., Yang, Z., Li, D. and Wang, Y. 2021. Assessing habitat suitability 

and habitat fragmentation for endangered Siberian cranes in Poyang Lake 

region, China. Ecological Indicators 125: 107594.  



33 

APPENDICES 

Appendix 1: Bird species of Bagmati River corridor and their taxonomic position, feeding guild category and IUCN Status 

S.N. Common Name  Scientific Name Order Family Feeding Guild IUCN Status 

1 Black Kite Milvus migrans Accipitriformes Accipitridae Carnivore Least Concern 

2 House Crow Corvus splendens Passeriformes Corvidae Omnivore Least Concern 

3 Large-billed Crow Corvus macrorhynchos Passeriformes Corvidae Omnivore Least Concern 

4 Rock Dove Columba livia Columbiformes Columbidae Granivore Least Concern 

5 House Sparrow Passer domesticus Passeriformes Passeridae Granivore Least Concern 

6 Jungle Myna Acridotheres fuscus Passeriformes Sturnidae Omnivore Least Concern 

7 Cattle Egret Bubulcus ibis Pelecaniformes Ardeidae Insectivore  Least Concern 

8 White Wagtail Motacilla alba Passeriformes Motacillidae Insectivore  Least Concern 

9 Grey-headed Lapwing Vanellus cinereus Charadriiformes Charadriidae Insectivore  Least Concern 

10 Common Sandpiper Actitis hypoleucos Charadriiformes Scolopacidae Insectivore  Least Concern 
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11 Red-vented Bulbul Pycnonotus cafer Passeriformes Pycnonotidae Omnivore Least Concern 

12 Oriental Magpie Robin Copsychus saularis Passeriformes Muscicapidae Insectivore  Least Concern 

13 White-breasted Kingfisher Halcyon smyrnensis Coraciiformes Alcedinidae Carnivore Least Concern 

14 Dusky Warbler Phylloscopus fuscatus Passeriformes Phylloscopidae Insectivore  Least Concern 

15 Rosy Pipit Anthus roseatus Passeriformes Motacillidae Omnivore Least Concern 

16 Rose-ringed Parakeet Alexandrinus krameri Psittaciformes Psittaculidae Frugivore Least Concern 

17 Green Sandpiper Tringa ochropus Charadriiformes Scolopacidae Insectivore  Least Concern 

18 Common Stonechat Saxicola torquatus Passeriformes Muscicapidae Insectivore  Least Concern 

19 Indian Pond- heron Ardeola grayii Pelecaniformes Ardeidae Insectivore  Least Concern 

20 Hodgson's Redstart Phoenicurus hodgsoni Passeriformes Muscicapidae Insectivore  Least Concern 

21 

White-capped Water- 

redstart 

Chaimarrornis 

leucocephalus Passeriformes Muscicapidae Insectivore  Least Concern 

22 Common Tailorbird Orthotomus sutorius Passeriformes Cisticolidae Insectivore  Least Concern 

23 Long-tailed Shrike Lanius schach Passeriformes Laniidae Carnivore Least Concern 
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24 Pied Bushchat Saxicola caprata Passeriformes Muscicapidae Insectivore  Least Concern 

25 Plumbeous Water-redstart Phoenicurus fuliginosus Passeriformes Muscicapidae Insectivore  Least Concern 

26 Black Drongo Dicrurus macrocercus Passeriformes Dicruridae Insectivore  Least Concern 

27 Booted Eagle Hieraaetus pennatus Accipitriformes Accipitridae Carnivore Least Concern 

28 Black Redstart Phoenicurus ochruros Passeriformes Muscicapidae Insectivore  Least Concern 

29 Grey Wagtail Motacilla cinerea Passeriformes Motacillidae Insectivore  Least Concern 

30 Common Myna Acridotheres tristis Passeriformes Sturnidae Omnivore Least Concern 

31 Barn Swallow Hirundo rustica Passeriformes Hirundinidae Insectivore  Least Concern 

32 Olive-backed Pipit Anthus hodgsoni Passeriformes Motacillidae Insectivore  Least Concern 

33 Black-throated Tit Aegithalos concinnus Passeriformes Aegithalidae Insectivore  Least Concern 

34 Mountain Bulbul Ixos mcclellandii Passeriformes Pycnonotidae Frugivore Least Concern 

35 Blue Whistling- thrush Myophonus caeruleus Passeriformes Muscicapidae Omnivore Least Concern 

36 Western Spotted Dove Spilopelia suratensis Columbiformes Columbidae Granivore Least Concern 

37 Kalij Pheasant Lophura leucomelanos Galliformes Phasianidae Omnivore Least Concern 
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38 Black Bulbul Hypsipetes leucocephalus Passeriformes Pycnonotidae Insectivore  Least Concern 

39 Eurasian Tree Sparrow Passer montanus Passeriformes Passeridae Granivore Least Concern 

40 Tree Pipit Anthus trivialis Passeriformes Motacillidae Insectivore  Least Concern 

41 Himalayan Bulbul Pycnonotus leucogenys Passeriformes Pycnonotidae Omnivore Least Concern 

42 Red- throated Flycatcher Ficedula albicilla Passeriformes Muscicapidae Omnivore Least Concern 

43 Grey-backed Shrike Lanius tephronotus Passeriformes Laniidae Carnivore Least Concern 

44 Blue-throated Barbet Psilopogon asiatica Piciformes Megalaimidae Frugivore Least Concern 

45 Spotted Forktail Enicurus maculatus Passeriformes Muscicapidae Insectivore  Least Concern 

46 Alexandrine Parakeet Palaeornis eupatria Psittaciformes Psittaculidae Frugivore Near Threatened 

47 Oriental Turtle- dove Streptopelia orientalis Columbiformes Columbidae Granivore Least Concern 

48 Slaty-backed Flycatcher Ficedula erithacus  Passeriformes Muscicapidae Omnivore Least Concern 

49 Steppe Eagle Aquila nipalensis Accipitriformes Accipitridae Carnivore Endangered 

50 Little Forktail Enicurus scouleri Passeriformes Muscicapidae Insectivore  Least Concern 

51 
Yellow-bellied Fairy-

Chelidorhynx hypoxantha Passeriformes Rhipiduridae Insectivore  Least Concern 
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fantail 

52 Grey Treepie Dendrocitta formosae Passeriformes Corvidae Frugivore Least Concern 

53 Greenish Warbler Phylloscopus trochiloides Passeriformes Phylloscopidae Insectivore  Least Concern 

54 White-collared Blackbird Turdus albocinctus Passeriformes Turdidae Frugivore Least Concern 

55 Paddyfield Pipit Anthus rufulus Passeriformes Motacillidae Insectivore  Least Concern 

56 Common Hoopoe Upupa epops Bucerotiformes Upupidae Insectivore  Least Concern 

57 Lesser Whitethroat Curruca curruca Passeriformes Sylviidae Omnivore Least Concern 

58 Eurasian Collared- dove Streptopelia decaocto Columbiformes Columbidae Granivore Least Concern 

59 Hume's Leaf Warbler Phylloscopus humei Passeriformes Phylloscopidae Insectivore  Least Concern 

60 Grey Bushchat Saxicola ferreus Passeriformes Muscicapidae Insectivore  Least Concern 

61 Scarlet Minivet Pericrocotus flammeus Passeriformes  Campephagidae Insectivore  Least Concern 

62 Great Tit Parus major Passeriformes Paridae Insectivore  Least Concern 

63 Little Pied Flycatcher Ficedula westermanni Passeriformes Muscicapidae Insectivore  Least Concern 

64 Ashy Drongo Dicrurus leucophaeus Passeriformes Dicruridae Insectivore  Least Concern 
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65 Eurasian Coot Fulica atra Gruiformes Rallidae Omnivore Least Concern 

66 Red-wattled Lapwing Vanellus indicus Charadriiformes Charadriidae Omnivore Least Concern 

67 Long-tailed Minivet Pericrocotus ethologus Passeriformes Campephagidae Insectivore  Least Concern 

 

IUCN= International Union for Conservation of Nature  
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Appendix 2: Poisson distribution models describing the occurrence of species of birds along Bagmati River corridor, Nepal between October 

2021 and April 2022 (Figure 1). Model variables include the presence of tree, distance to water source (m), distance to road (m), distance to 

settlement (m), distance to open land (m), distance to sewage (m), temperature (⁰C) and elevation (m) as predictive variables and abundance of 

species of birds as response variables. K is parameter, wi is the Akaike model weight. 

Models K logLik AICc ΔAICc wi 

Elevation 2 -97.812 200.069 0 0.103 

Elevation + Nearest water source 3 -96.903 200.729 0.659 0.074 

Distance to settlement+ Elevation 3 -97.164 201.251 1.181 0.057 

Elevation + Nearest water source + Presence of tree 4 -96.061 201.723 1.654 0.045 

Elevation + Presence of tree 3 -97.503 201.930 1.860 0.040 

Distance to road + Elevation 3 -97.727 202.378 2.309 0.032 

Distance to sewage + Elevation 3 -97.754 202.432 2.362 0.031 

Elevation + Temperature 3 -97.776 202.475 2.405 0.030 

Distance to open land + Elevation 3 -97.812 202.547 2.477 0.029 
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Distance to sewage + Elevation + Nearest water source 4 -96.725 203.050 2.981 0.023 

Distance to settlement + Elevation + Presence of tree 4 -96.789 203.179 3.109 0.021 

Distance to road + Elevation + Nearest water source 4 -96.842 203.284 3.214 0.020 

Distance to settlement + Elevation + Nearest water source 4 -96.880 203.361 3.291 0.019 

Elevation + Nearest water source + Temperature 4 -96.882 203.364 3.294 0.019 

Distance to open land + Elevation + Nearest water source + Presence of tree 5 -95.445 203.391 3.321 0.019 

Null 1 -126.233 254.610 54.540 1.48E-13 

Distance to open land 2 -125.223 254.890 54.820 1.29E-13 
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