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ABSTRACT
Developing countries are undergoing rapid urbanisation to fulfil the high demands of 
incremental population growth, construction, and development. Excessive development 
has negative impacts on biodiversity by altering or destroying habitats. However, each bird 
species may respond differently to habitat alteration. Therefore, this study was conducted 
to determine the distribution of urban bird species in metropolitan cities and nearby areas 
in Peninsular Malaysia. The main objective of this study was to determine the distribution 
patterns of six aesthetically valuable urban bird species (Black-naped Oriole [Oriolus 
chinensis], Yellow-vented Bulbul [Pycnonotus goiavier], White-throated Kingfisher 
[Halcyon smyrnensis], Pink-necked Green-Pigeon [Treron vernans], Coppersmith Barbet 
[Psilopogon haemacephalus] and Common Iora [Aegithina tiphia]) in Greater Kuala 
Lumpur (the Klang Valley region) using observations from a citizen science (eBird) 
database. We mapped species abundance throughout the focal area using ArcGIS and 
analysed the data using Minitab. Three urban bird species dominated, with the highest 
number of observations recorded: Yellow-vented Bulbul (46.59%), Pink-necked Green-
Pigeon (19.25%), and Black-naped Oriole (13.00%). While, the Coppersmith Barbet 
had the lowest recorded observations (2.76%). Species abundance differed significantly 
across the study region (F=5.12, p<0.05), with the studied species’ occurrence increasing 

as green spaces increased. Such dynamic 
mapping is crucial for better understanding 
the mechanisms of the persistence of urban 
biodiversity. We suggest creating more 
green areas and planting roadside trees to 
provide green corridors within cities to help 
sustain urban biodiversity. 
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INTRODUCTION 

Urban populations in developing countries increased from 286 million in 1950 to 
2,251 million in 2000 (Yaakob et al., 2010), and 79.7% of the world’s population lives 
in developing countries in Southeast Asia, such as Malaysia (United Nations, 2019). 
Urbanisation is a multidimensional process that is influenced by rapid transformations in 
the human population in an area, where land-use changes and population transitions can 
cause a complex habitat mosaic and have significant impacts to varying degrees on the 
environment (Brush, 2016). For example, rapid forest exploitation during urbanisation 
transforms green areas into residential, commercial, and recreational areas. 

Urbanisation and sub-urbanisation, which have become the latest universal trends in 
the rapid development phase, have negative impacts, either directly or indirectly, on the 
environment and the ecological dimension of sustainable development (Sandström et al., 
2006). Increased levels of urbanisation can result in the decline in arthropods, amphibians, 
mammals, reptiles and birds due to habitat loss. On the other hand, the reduction in the 
quality of the remaining habitats due to the replacement of green areas by built-up areas 
exacerbates the effects of disturbance on animals (Marzluff & Ewing, 2001; McKinney, 
2008). Approximately 60% of bird studies considering species richness generally show 
declining richness with increasing urbanisation (Chace & Walsh, 2006; Marzluff, 2001). 

However, urbanisation can also benefit avian biodiversity due to the ability of certain 
species to adapt to cities. Not all species are potentially susceptible to urbanisation-induced 
fragmentation (Callaghan et al., 2019; Kark et al., 2007). In general, bird species may 
show different responses to urbanisation which can be influenced by both intrinsic and 
extrinsic landscape elements in the urban environment (Callaghan et al., 2018). In addition, 
some species may have special traits that allow them to adapt to uncertain environments, 
potentially resulting in ecological inheritance through trait distributions filtered by the 
environment (Odling-Smee et al., 2013; Webb et al., 2010). 

Birds are the ideal subjects to study the effects of habitat fragmentation and landscape 
change as they are easily identified, clearly visible and sensitive to land-use changes 
(Hensley, 2018; Mansor et al., 2011; Nasruddin-Roshidi et al., 2021). Birds are also often 
clearly visible to the public in the city, and their presence is highly anticipated by most 
visitors to urban parks (Jasmani et al., 2017). Moreover, birds are ecologically highly 
diverse and show different responses to urbanisation according to the specific ecological 
traits of each species (Sol et al., 2013). Likewise, an avian group’s life history and ecological 
characteristics are more competent than other vertebrate groups. 

Urban birds tend to be common species, most of which are found near human settlements 
since they can tolerate human disturbance due to their ability to adapt and survive and 
reproduce (Idilfitri & Mohamad, 2012). Urban birds could find alternatives to nesting 
sites and search for food within human-occupied areas. Urbanisation favours common 
species of avian omnivores, insectivores, granivores and frugivores. Bird communities 
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can be categorised into three groups along an increasing urbanisation gradient: ‘urban 
avoiders’ living outside the city; ‘suburban adapters’ that live in areas with a moderate 
level of urbanisation; and ‘urban exploiters’ that live surrounded by buildings and roads 
in the most developed areas (Blair, 1996). 

Citizen science data can be used to collect large amounts of bird occurrence data in 
a number of habitats and locations over the long term (Callaghan & Gawlik, 2015). In 
this study, we used citizen science data from the online database eBird (https://ebird.org/
home) to examine the distribution of six aesthetically pleasing urban bird species: Pink-
necked Green-Pigeon (Treron vernans), White-throated Kingfisher (Halcyon smyrnensis), 
Coppersmith Barbet (Psilopogon haemacephalus), Black-naped Oriole (Oriolus chinensis), 
Common Iora (Aegithina tiphia), and Yellow-vented Bulbul (Pycnonotus goiavier) in 
Greater Kuala Lumpur (Klang Valley). These six species are common colourful birds 
and have aesthetic value for urban biodiversity. The selected six bird species in the 
study are categorised as Least Concern in the IUCN Red List of Threatened Species and 
have conservation values toward urban ecosystems. We excluded abundant, feral, and 
introduced/invasive species such as the Eurasian Tree Sparrow (Passer montanus), Asian 
Glossy Starling (Aplonis panayensis), Rock Pigeon (Columba livia), House Crow (Corvus 
splendens), Peaceful Dove (Geopelia striata), Common Myna (Acridotheres tristis) and 
Javan Myna (Acridotheres javanicus), as well as swifts and swallows. Abundant, feral, and 
introduced/invasive species were excluded to reduce the bias in citizen science datasets 
because these factors can lead to an increase in the number of records by casual observers. 

MATERIALS AND METHODS

Study Area

Malaysia consists of two regions, Peninsular Malaysia and Malaysian Borneo. Peninsular 
Malaysia comprises 11 of the 13 states of the country, including two of the three federal 
territories (Federal Territory of Kuala Lumpur and Federal Territory of Putrajaya). This 
study focused on the Central Region of Peninsular Malaysia (the Klang Valley region) 
comprising Kuala Lumpur, Putrajaya, and all Selangor districts except Kuala Langat, 
Kuala Selangor, Sabak Bernam and Hulu Selangor. Selangor is a metropolitan state that 
surrounds the two federal territories with a 6.56 million population (Figure 1). Kuala 
Lumpur is Malaysia’s capital and largest metropolitan city, with a population of 1.808 
million. Putrajaya is a planned city and the federal administrative centre of Malaysia with 
91,900 population. Greater Kuala Lumpur has experienced rapid population growth and 
urbanisation, which has led to drastic changes in the landscape, with green space replaced 
by concrete infrastructure and high-rise developments. However, in Putrajaya, a large 
proportion of the land has been designated as a green space, with some artificial landscapes 
that consist of wetland parks, parks, roads, and green connectors. 
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eBird Data

We used the online citizen science database eBird (https://ebird.org/home) easily accessible 
and used by researchers worldwide. eBird provides over 180,000 locations across the globe 
in a format that is accessible at any time. Observations data of the study bird species were 
downloaded to examine their distribution patterns in the metropolitan–urban–suburban 
region, particularly in Kuala Lumpur, Selangor, and Putrajaya. The dataset obtained from 
eBird provided all validated observations that consisted of observation dates, observer’s id, 
specific locations, coordinates, and observation counts. The downloaded data were filtered 
to obtain only ‘complete’ checklists for inclusion in the study. The checklist of species was 
defined as ‘complete’ if ‘stationary,’ ‘travelling,’ or ‘exhaustive’ protocols were followed 
(Sullivan et al., 2014). We analysed the abundance and populations of the six bird species 
in the selected regions to identify differences in distribution patterns between urban and 
suburban areas.

Figure 1. Map of Peninsular Malaysia (left) and the three areas selected for study—Selangor, Federal Territory 
of Kuala Lumpur, and Federal Territory of Putrajaya.
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Data Analysis

In order to address estimated position error, all distribution data for the year 2020 were 
analysed using ArcGIS 10.8 to ensure that the occurrences were within 100 m of the 
border of the study region. Distributions outside the study area were omitted. The Kernel 
Density tool was used to determine the density and distribution pattern of the urban bird 
species studied across Greater Kuala Lumpur. Kernels were analysed with a UTM Zone 
48N projection at 1 km resolution. The Arc Toolbox was used to generate kernel estimators 
through Point Density in the Spatial Analyst Tools, and the data were processed in the 
same layer as the study area map. Kernel output was stretched using a histogram equaliser 
and resampled with the bilinear interpolation technique to enhance the appearance and 
smoothness of the raster data. The data were normally distributed (determined by inspection 
with quantile–quantile plots and the Shapiro–Wilk test). Species abundance was analysed 
with ANOVA in Minitab 19 software. 

RESULTS AND DISCUSSION 

A total of 5,538 occurrences of the urban bird species considered in this study were recorded 
across Greater Kuala Lumpur in 2020 in eBird (Table 1). Observations in 2020 suggest that 
three urban bird species, with the highest number of observations, were dominant in Greater 
Kuala Lumpur: the Yellow-vented Bulbul with 2,580 observations (46.59% of the total 
number of observations); Pink-necked Green-Pigeon with 1,066 observations (19.25%); 
and Black-naped Oriole with 720 observations (13.00%). In contrast, the Coppersmith 
Barbet had the lowest observations, with only 153 (2.76%). 

Table 1
Occurrence of six urban bird species in 2020

Bird species Occurrence Percentage (%)
Yellow-vented Bulbul 2580 46.59

Pink-necked Green-Pigeon 1066 19.25
Black-naped Oriole 720 13.00

White-throated Kingfisher 552 9.97
Common Iora 467 8.43

Coppersmith Barbet 153 2.76

All six species were concentrated in the west and southeast, outside the Kuala Lumpur 
region (Figure 2), with each species’ distribution varying across Greater Kuala Lumpur 
(Figure 3). Species abundance significantly differed across regions (F = 5.12, p < 0.05). 
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Figure 2. Distribution of the six urban bird species in Greater Kuala Lumpur in 2020

This study shows that the occurrence of the bird species studied increased with 
increasing distance from the Kuala Lumpur metropolitan centre. Urban birds are commonly 
found in open areas, residential areas and urban parks (Yusop et al., 2021). The green 
landscapes of Selangor include urban parks and street trees, which provide bird nesting and 
foraging opportunities (Mansor & Ramli, 2017; Zhou et al., 2012). Many new townships 
and developments in Selangor have allocated green areas that provide bird habitats (Puan 
et al., 2019). Urban birds make nests in trees and high-development areas (Seress & Liker, 
2015). They show less intraspecific competition for food and habitats due to their high 
resistance to environmental tolerance and ability to develop niches in green areas since 
they have a broader geographic range size (Mohd-Taib et al., 2014; Palacio, 2020). The 
shape and size of the urban park also play an important role in supporting biodiversity and 
ecological functions (Jasmani et al., 2017). Medium- and small-sized green areas show 
higher rates of biotic relaxation than large-sized gardens, which have a high potential to 
provide nesting sites (Chaiyarat et al., 2019), indicating that habitats surrounding parks and 
street trees are crucial. The extent to which parks provide nesting sites is also determined 
by physical factors and anthropogenic disturbance (Aziz & Rasidi, 2013). The more 
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complex and heterogenous the vegetation, the higher the diversity of faunal species is in 
a given location (Mohd-Taib et al., 2014). Abundant green space in urban areas and sites 
connected by waterbodies and street trees enhances animal diversity (Puan et al., 2019). 
Therefore, including green areas in the city is crucial to maintaining urban bird diversity.

Kuala Lumpur has undergone drastic development over the past three decades to 
become one of the top 20 cities in the world by 2020 (Puan et al., 2019) estimated 2, 436 
ha covered by the area of greenspace (Akmar et al., 2011), coupled with the lack of green 
spaces, has contributed to the low occurrence of urban birds in the city. The scarcity of green 
spaces and a high level of human activities in the metropolitan city limit the availability 

Figure 3. The density of the six urban bird species in Greater Kuala Lumpur in 2020: a) Pink-necked Green-
Pigeon; b) White-throated Kingfisher; c) Coppersmith Barbet; d) Black-naped Oriole; e) Common Iora; and 
f) Yellow-vented Bulbul.
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of nesting sites and foraging opportunities, leading to a higher likelihood of urban birds 
preferring the outskirts. The increased size of city parks creates greater niche space for 
birds, resulting in higher habitat diversity and greater resource availability (Jasmani et al., 
2017; Mansor et al., 2015). Other factors such as tree abundance, cleanliness, noise, human 
presence and traffic also affect urban biodiversity (Wilson et al., 2015). These factors impact 
the abundance and distribution of bird species in a given area depending on the current 
level of adaptation and niches that determine species survival. 

The Yellow-vented Bulbul was the most abundant urban bird species in Greater Kuala 
Lumpur. However, it was highly different in number between Selangor (n=2503) and 
Kuala Lumpur (n = 169), indicating that population density may decline in metropolitan 
cities. Wells (2007) reported a decline in the population density of this bulbul species in 
Greater Kuala Lumpur. Without considering highly abundant or introduced species (e.g. the 
Eurasian Tree Sparrow, Peaceful Dove, Common Myna, Javan Myna and House Crow), the 
Yellow-vented Bulbul is considered among the most abundant urban bird species (Aida et 
al., 2016; Jasmani et al., 2017; Karuppannan et al., 2014; Puan et al., 2019). This bulbul is a 
widespread species found in almost all habitats except deep forests, ranging from mangrove 
forests to secondary forests, from farmland to plantations, and from the suburbs to the city. 
Urban areas consisting of open spaces, gardens, wetlands and vegetation are advantageous 
to urban birds that can adapt and find high levels of food (Idilfitri et al., 2014). Therefore, 
introducing a green corridor linking forested areas, street trees, gardens, and parks are 
important to ensure the survival of urban birds, such as recreational areas, cultural spaces 
and sports facilities for essential urban walking. A wide range of diets, including insects, 
carcasses, flowers, nectar, and fruits, guarantees their adaptation and population success. 

Other abundant aesthetically valuable urban bird species in this study were the Pink-
necked Green-Pigeon and Black-naped Oriole, probably due wide range of diets. Yellow-
vented Bulbul and Black-naped Oriole are omnivores that eat insects and fruits due to 
the presence of figs (e.g. Ficus benjamina). Meanwhile, the Pink-necked Green Pigeon 
is a frugivore that seeks to eat fruit trees, shrubs and fruits from the palm trees (e.g. the 
Macarthur palm [Ptychosperma macarthurii]), which provide food and nesting places 
in the city along roadsides and parks (Malaysia Biodiversity Information System, 2021; 
Idilfitri et al., 2014; Jasmani et al., 2017). The wide range of diets for birds can influence 
the richness of urban bird species. Furthermore, these bird species are important in urban 
ecosystems because they are seed dispersers. 

The important criteria of urban bird species are their ability to adapt to high-risk areas 
and proximity to human habitation when searching for food and alternative nesting sites 
(Daud et al., 2022; Idilfitri & Nik, 2012). According to (Moller, 2009), urban bird species 
have higher breeding rates than rural species due to their capacity to adapt to various 
conditions and use different sources of nutrition as needed. For example, the Pink-necked 
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Green Pigeon has successfully adapted to all types of urban and rural habitats, green 
areas in cities and urban parks (Malaysia Biodiversity Information System, 2021); it also 
favours swamps, mangroves and in-shore islet habitats (Wells, 2009). Aida et al. (2016) 
reported that most rural bird species have also adapted to the urban environment due to the 
suitability of urban centres that provide shelter similar to that found in rural areas resulting 
in the presence of similar trees and immensity of the green areas covered in those areas. 

Among the six species studied, the Coppersmith Barbet has the lowest number of 
records in e-Bird. Its behaviour of foraging alone, in small groups or pairs, foraging in 
tree canopies for fruits and insects such as termites in cities may contribute to this result. 
Furthermore, the size of the bird may also contribute to the small number of records. 
Smaller birds and forage high in the canopy are more likely to be neglected by the public 
and birdwatchers compared to larger birds and lower-canopy foragers. The Yellow-vented 
Bulbul, Pink-necked Green-Pigeon and Black-naped Oriole have a larger body size of 20–32 
cm compared to the Coppersmith Barbet, which is 16–17 cm in size. However, despite 
these factors, the great difference in the number of abundant species, coupled with the 
presence of invasive species such as crows and mynas, may lead to the instability of rare 
species and, consequently, reduce the likelihood of their survival in the future (Arazmi et 
al., 2022). Additionally, the predator-prey relationship, fertility, and territorial behaviour 
of this species may cause naturally occur in lesser numbers of species abundance. 

CONCLUSION

Detailed analysis based on citizen science data, such as those recorded in eBird, can provide 
useful results and a reference to multiple stakeholders, such as town planners, developers, 
sociologists, economists, and conservationists, for effective urban planning and urban 
biodiversity management. City spaces and green areas are important in providing habitats 
for urban birds and are a central component of the urban ecosystem. In order to sustain 
urban biodiversity, parks in metropolitan cities should be improved by planting suitable 
trees and shrubs, green areas, such as gardens and parks, and roadside trees should be 
maintained to serve as a green corridor. 

ACKNOWLEDGEMENTS 

This study was funded by the Fundamental Research Grant Scheme (FRGS), Ministry of 
Higher Education Malaysia (MOHE), under grant FRGS/1/2020/STG03/UKM/02/5. We 
thank the numerous contributors to eBird, including observers, the project team, and data 
reviewers. 



Pertanika J. Sci. & Technol. 31 (2): 1035 - 1046 (2023)1044

Aminah Madi, Fatihah Najihah Arazmi, Shukor Md. Nor and Mohammad Saiful Mansor

REFERENCES
Akmar, A. N., Konijnendijk, C. C., Sreetheran, M., & Nilsson, K. (2011). Greenspace planning and management 

in Klang valley, Peninsular Malaysia. Arboriculture and Urban Forestry, 37(3), 99-107. 

Aida, N., Sasidhran, S., Kamarudin, N., Aziz, N., Puan, C. L., & Azhar, B. (2016). Woody trees, green space and 
park size improve avian biodiversity in urban landscapes of Peninsular Malaysia. Ecological Indicators, 
69, 176-183. https://doi.org/10.1016/j.ecolind.2016.04.025 

Arazmi, F. N., Ismail, N. A., Daud, U. N. S., Abidin, K. Z., Nor, S. M., & Mansor, M. S. (2022). Spread of the 
invasive Javan myna along an urban–suburban gradient in Peninsular Malaysia. Urban Ecosystems, 25, 
1007-1014. https://doi.org/10.1007/s11252-022-01216-9

Aziz, H. A., & Rasidi, M. H. (2013). Study of habitat indicator: Openness and complexity level in the 
parks of Putrajaya. Procedia-Social and Behavioral Sciences, 85, 332-344. https://doi.org/10.1016/j.
sbspro.2013.08.363

Blair, R. B. (1996). Land use and avian species diversity along an urban gradient. Ecological Applications, 
6(2), 506-519. https://doi.org/10.2307/2269387

Brush, J. S. (2016). Avian communities in an urbanizing region: Abundance patterns and effects of local habitat 
features. University of Texas Rio Grande Valley. 

Callaghan, C. T., Major, R. E., Lyons, M. B., Martin, J. M., & Kingsford, R. T. (2018). The effects of local 
and landscape habitat attributes on bird diversity in urban greenspaces. Ecosphere, 9(7), Article e02347. 
https://doi.org/10.1002/ecs2.2347 

Callaghan, C. T., & Gawlik, D. E. (2015). Efficacy of eBird data as an aid in conservation planning and 
monitoring. Journal of Field Ornithology, 86(4), 298-304. https://doi.org/10.1111/jofo.12121 

Callaghan, C. T., Major, R. E., Wilshire, J. H., Martin, J. M., Kingsford, R. T., & Cornwell, W. K. (2019). 
Generalists are the most urban‐tolerant of birds: A phylogenetically controlled analysis of ecological 
and life history traits using a novel continuous measure of bird responses to urbanization. Oikos, 128(6), 
845-858. https://doi.org/10.1111/oik.06158 

Chace, J., & Walsh, J. J. (2006). Urban effects on native avifauna: A review. Landscape and Urban Planning, 
74(1), 46-69. https://doi.org/10.1016/j.landurbplan.2004.08.007

Chaiyarat, R., Wutthithai, O., Punwong, P., & Taksintam, W. (2019). Relationships between urban parks and 
bird diversity in the Bangkok metropolitan area, Thailand. Urban Ecosystems, 22, 201-212. 

Daud, U. N. S., Ismail, N. A., Nor, S. M., & Mansor, M. S. (2022). Biparental incubation behavior in the domestic 
house-farmed swiftlets (Aerodramus sp.) in central Peninsular Malaysia. Animal Biology, 1(aop), 1-11. 

Hensley, C. B. (2018). Effects of Urbanization on Bird Assemblages in Three Southwestern U.S. Cities (Thesis 
dissertation). California State University, US. https://www.proquest.com/dissertations-theses/effects-
urbanization-on-bird-assemblages-three/docview/2073727538/se-2

Idilfitri, S., & Mohamad, H. N. N. (2012). Role of Ornamental Vegetation for Birds’ Habitats in Urban Parks: 
Case Study FRIM, Malaysia. Procedia - Social and Behavioral Sciences, 68, 894-909. https://doi.
org/10.1016/j.sbspro.2012.12.275 

Idilfitri, S., Sulaiman, S., & Salleh, N. S. (2014). Role of ornamental plants for bird community’habitats 
in urban parks. Procedia-Social and Behavioral Sciences, 153, 666-677. https://doi.org/10.1016/j.
sbspro.2014.10.098



Pertanika J. Sci. & Technol. 31 (2): 1035 - 1046 (2023) 1045

Distribution of Six Urban Bird Species in Kuala Lumpur

Jasmani, Z., Ravn, H. P., & van den Bosch, C. C. K. (2017). The influence of small urban parks characteristics 
on bird diversity: A case study of Petaling Jaya, Malaysia. Urban Ecosystems, 20, 227-243. https://doi.
org/10.1007/s11252-016-0584-7

Kark, S., Iwaniuk, A., Schalimtzek, A., & Banker, E. (2007). Living in the city: Can anyone become an ‘urban 
exploiter’? Journal of Biogeography, 34(4), 638-651. https://doi.org/10.1111/j.1365-2699.2006.01638.x 

Karuppannan, S., Baharuddin, Z. M., Sivam, A., & Daniels, C. B. (2014). Urban green space and urban 
biodiversity: Kuala Lumpur, Malaysia. Journal of Sustainable Development, 7(1), 1-16. 

Malaysia Biodiversity Information System. (2021). Treron Vernans. https://www.mybis.gov.my/sp/22659 

Mansor, M. S., & Ramli, R. (2017). Niche separation in flycatcher-like species in the lowland rainforests of 
Malaysia. Behavioural Processes, 140, 121-126. https://doi.org/10.1016/j.beproc.2017.04.010

Mansor, M. S., Ramli, R., & Sah, S. A. M. (2015). The foraging tactics of Chestnut-winged Babbler (Stachyris 
erythroptera) and Abbott’s Babbler (Malacocincla abbotti) in a lowland rainforest, Malaysia. Sains 
Malaysiana, 44(5), 687-692. 

Mansor, M. S., Sah, S. A. M., Lim, C. K., & Rahman, M. A. (2011). Bird species diversity in the Padawan 
limestone area, Sarawak. Tropical Life Sciences Research, 22(2), 65-85. 

Marzluff, J. M. (2001). Worldwide urbanization and its effects on birds. In J. Marzluff, R. Bowman, & R. 
Donnelly (Eds.), Avian Ecology in an Urbanizing World (pp. 19-47). Springer. https://doi.org/10.1007/978-
1-4615-1531-9_2

Marzluff, J. M., & Ewing, K. (2001). Restoration of fragmented landscapes for the conservation of birds: 
A general framework and specific recommendations for urbanizing landscapes. In J. M. Marzluff, E. 
Shulenberger, W. Endlicher, M. Alberti, G. Bradley, C. Ryan, U. Simon, & C. ZumBrunnen (Eds.), Urban 
Ecology, (pp. 739-755). Springer. https://doi.org/10.1007/978-0-387-73412-5_48

McKinney, M. L. (2008). Effects of urbanization on species richness: A review of plants and animals. Urban 
Ecosystems, 11, 161-176. https://doi.org/10.1007/s11252-007-0045-4 

Mohd-Taib, F., Rabiatul-Adawiyah, S., & Md-Nor, S. (2014). Birds communities of fragmented forest within 
highly urbanized landscape in Kuala Lumpur, Malaysia. AIP Conference Proceedings, 1614, Article 651. 
https://doi.org/10.1063/1.4895279

Moller, A. P. (2009). Successful city dwellers: A comparative study of the ecological characteristics of urban 
birds in the Western Palearctic. Oecologia, 159, 849-858. https://doi.org/10.1007/s00442-008-1259-8 

Nasruddin-Roshidi, A., Mansor, M. S., Ismail, N. A., Ngadi, E., Izzat-Husna, M., Husin, S. M., Mohd-Taib, F. 
S., Illias, R., & Nor, S. M. (2021). Recovery of bird communities following the construction of a large-
scale hydroelectric dam. Ecological Processes, 10, Article 30. https://doi.org/10.1186/s13717-021-00298-1

Odling-Smee, J., Erwin, D. H., Palkovacs, E. P., Feldman, M. W., Laland, K. N., & Thomson, J. (2013). Niche 
construction theory: A practical guide for ecologists. The Quarterly Review Biology, 88(1), 4-28. https://
doi.org/10.1086/669266 

Palacio, F. X. (2020). Urban exploiters have broader dietary niches than urban avoiders. Ibis, 162(1), 42-49. 
https://doi.org/10.1111/ibi.12732



Pertanika J. Sci. & Technol. 31 (2): 1035 - 1046 (2023)1046

Aminah Madi, Fatihah Najihah Arazmi, Shukor Md. Nor and Mohammad Saiful Mansor

Puan, C. L., Yeong, K. L., Ong, K. W., Fauzi, M. I. A., Yahya, M. S., & Khoo, S. S. (2019). Influence of landscape 
matrix on urban bird abundance: evidence from Malaysian citizen science data. Journal of Asia-Pacific 
Biodiversity, 12(3), 369-375. https://doi.org/https://doi.org/10.1016/j.japb.2019.03.008 

Sandström, U. G., Angelstam, P., & Mikusiński, G. (2006). Ecological diversity of birds in relation to the 
structure of urban green space. Landscape and Urban Planning, 77(1-2), 39-53. https://doi.org/10.1016/j.
landurbplan.2005.01.004 

Seress, G., & Liker, A. (2015). Habitat urbanization and its effects on birds. Acta Zoologica Academiae 
Scientiarum Hungaricae, 61(4), 373-408. https://dx.doi.org/10.17109/AZH.61.4.373.2015

Sol, D., González-Lagos, C., Moreira, D., & Maspons, J. (2013). Measuring tolerance to urbanization for 
comparative analyses. Ardeola, 60(1), 3-13. https://doi.org/10.13157/arla.60.1.2012.3 

Sullivan, B. L., Aycrigg, J. L., Barry, J. H., Bonney, R. E., Bruns, N., Cooper, C. B., Damoulas, T., Dhondt, A. 
A., Dietterich, T., Farnsworth, A., Fink, D., Fitzpatrick, J. W., Fredericks, T., Gerbracht, J., Gomes, C., 
Hochachka, W. M., Iliff, M. J., Lagoze, C., La Sorte, F. A., … & Kelling, S. (2014). The eBird enterprise: 
An integrated approach to development and application of citizen science. Biological Conservation, 169, 
31-40. https://doi.org/10.1016/j.biocon.2013.11.003 

United Nations. (2019). World urbanization prospects. The 2018 revision. Department of Economic and Social 
Affairs, United Nations. https://population.un.org/wup/publications/Files/WUP2018-Report.pdf

Webb, C. T., Hoeting, J. A., Ames, G. M., Pyne, M. I., & LeRoy Poff, N. (2010). A structured and dynamic 
framework to advance traits-based theory and prediction in ecology. Ecology Letters, 13(3), 267-283. 
https://doi.org/10.1111/j.1461-0248.2010.01444.x 

Wells, D. R. (2007). Birds of the Thai-Malay Peninsula: Non-passerines (Vol. 1). Bloomsbury Publishing Plc. 

Wells, D. R. (2009). The Birds of the Thai-Malay Peninsula: Passerines (Vol. 2). Christopher Helm Publishers 
Ltd. 

Wilson, R. F., Sarim, D., & Rahman, S. (2015). Factors influencing the distribution of the invasive house 
crow (Corvus splendens) in rural and urban landscapes. Urban Ecosystems, 18(4), 1389-1400. https://
doi.org/10.1007/s11252-015-0448-6

Yaakob, U., Masron, T., & Masami, F. (2010). Ninety years of urbanization in Malaysia: A geographical 
investigation of its trends and characteristics. Journal of Ritsumeikan Social Sciences and Humanities, 
4(3), 79-101. 

Yusop, M. Y. M., Ibrahim, Z., Hamzah, M. H., Mamat, I., Isa, J. M., Salikan, S., & Hussein, S. Z. (2021). A 
survey of birds in an urban tropical rainforest park: Kuala Lumpur Eco-Forest Park, Bukit Nanas. The 
Malaysian Forester, 84(1), 114-119. 

Zhou, D., Fung, T., & Chu, L. (2012). Avian community structure of urban parks in developed and new growth 
areas: A landscape-scale study in Southeast Asia. Landscape and Urban Planning, 108(2-4), 91-102. 
https://doi.org/10.1016/j.landurbplan.2012.08.004


