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Abstract. Vera PJD, Catipay JPC, Tagoon MDT, Baron EMD, Pinggoy BA. 2023. Short Communication: Avian sanctuary within the
city in Timaco Hill, Cotabato City, Bangsamoro Autonomous Region in Muslim Mindanao (BARMM), Mindanao Island, Philippines.
Biodiversitas 24: 1004-1009. The habitats provided by urban green spaces are vital for conserving different wildlife species, especially
birds. Although several studies outside the Philippines highlight the value of urban green spaces, including urban hills, as essential bird
sanctuaries, limited accessible information exists in the Philippines. To date, no published information is available about birds in the
urban green spaces of Cotabato City, including Timaco Hill. This gap highlights the need to conduct an avifaunal inventory in the area.
In this preliminary, rapid assessment, two field observers documented bird species through vantage point field observations from June
06-13, 2022. A total of forty-three species of birds were documented. Ten avian species recorded are endemic, including the Philippine
duck (Anas luzonica), which is currently listed in the vulnerable category based on the IUCN Red List of Threatened Species. The
results of the current avifaunal inventory highlight the value of Timaco Hill as an important sanctuary of birds in Cotabato City. Results
can also be used to promote the declaration of this urban hill as an eco-tourism site. The area may require prompt protection measures to
sustain its capacity to serve as a bird sanctuary. More intensive surveys are also necessary to ascertain if the current count presented in

the study is the complete list of birds of Timaco Hill.
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INTRODUCTION

Urban green spaces provide habitats for different
wildlife species, especially birds (Leveau et al. 2019).
Urban forest patches serve as spots for food outsourcing
and nesting for most bird species (Lerman et al. 2014) and
rest stops for migratory birds (Hostetler and Archer 2017).
These areas are highly diverse (Sulaiman et al. 2013; Paker
et al. 2014; Vallejo and Alloy 2014; Jha 2018; Banzon et
al. 2022) and usually comprise the vegetation cover of an
urban area (Tryjanowski et al. 2017). Urban isolated forest
patches are important in maintaining bird diversity,
abundance, and richness (Campos et al. 2018). Moreover, it
serves as a key biodiversity conservation spot within urban
areas (lves et al. 2016) by preventing local extinctions and
maintaining vital biological interactions (Fath 2019). As
such, urban green spaces have an important role in the
conservation and enhancement of biodiversity (Threlfall et
al. 2017).

The Philippine archipelago has 731 avian species, and
227 are endemic. In Mindanao Island, 455 species are
documented, with 39 endemics and 49 globally threatened

species (Avibase 2022). Avian species occupy a variety of
habitats, including forested sites (Joshi et al. 2012; Lindsey
et al. 2019; Duco et al. 2020), agro-ecosystems (Tanalgo et
al. 2015), and urban green spaces (Vallejo et al. 2008;
Leveau et al. 2019; Banzon et al. 2022; Muvengwi et al.
2022). Avian species were recorded to inhabit different
urban green spaces, including lakes (Chen et al. 2021);
parks (Sulaiman et al. 2013; Yang et al. 2020); gardens
(Paker et al. 2014); school campus vicinity (Ong et al.
1999; Vallejo and Aloy 2014; Serrano et al. 2019); and
hills (Jha 2018; Banzon et al. 2022). These studies
highlighted the value of urban green spaces as they may
serve as habitats for migrant and endemic avian species
(Vallejo et al. 2009; Zhou et al. 2012; Yurong et al. 2020;
Banzon et al. 2022; Prihandi and Nurvianto 2022). The
paper of Banzon et al. (2022) accounted for 15% of
endemic avian species in Davao City, indicating the
significance of urban green spaces in their survival and
proliferation. Avian species are reported to utilize urban
green spaces for feeding (Prihandi and Nurvianto 2022),
breeding, and wintering (Zhou et al. 2012). Urban green
spaces, however, influence avian richness depending on
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vegetation type (Prihandi and Nurvianto 2022), habitat
diversity (Ayadurai 2012; Thongsoulin et al. 2019), land
cover diversity, noise, and building density (Silva et al.
2015).

Information on the composition of avian species in
urban green spaces in the Philippines is available but still
needs to be made available. Several papers have reported
bird species encountered within the country's campuses
(Ong et al. 1999; Vallejo et al. 2008; Vallejo and Aloy
2014; Tanalgo et al. 2015; Medina and Cabras 2018;
Serrano et al. 2019). Urban parks in various metropolitan
areas designed primarily to provide a recreational spot for
residents also harbor several bird species (Vallejo et al.
2009; Banzon et al. 2022). Cemeteries with vegetation
patches also cater to several bird species (Vallejo et al.
2009). Scattered vegetation patches were also reported to
provide bird refuge (Yurong et al. 2020). Banzon et al.
(2022) also reported that spare lands in subdivisions
harboring trees and shrubs also allow diverse birds to visit
and possibly inhabit. They also reported that several
species of birds inhabit a portion of an urban hill in Davao
City. Although the mentioned publications disclosed bird
species composition in various urban green spaces of the
country, data is still considered not encompassing. Such is
primarily due to the limited areas covered by the previous
reports. Additional data on birds in urban green spaces
from other localities of the Philippines are significant.

Timaco Hill is an urban green space located in Cotabato
city. It is a proposed protected forest reserve with its
environs included in the Timaco Port Master Plan for the
Year 2036 that involves the construction of port facilities
for both cargo and passengers (Japan International

Cooperation Agency 2022). To our knowledge, there are no
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accessible published studies documenting avifaunal
composition and richness in this urban hill. Data generated
from this study are a valuable addition to the knowledge of
bird species from urban green spaces of the Philippines and
possibly the first published report on birds of Timaco Hill.
It is also a noteworthy contribution to the knowledge of
avifaunal species in urban hills. Concerned agencies may
also benefit from the data for crafting research-based
decisions, initiatives, and policies that enhance Timaco
Hill's capacity to support wildlife apart from birds.

MATERIALS AND METHODS

Study site description

Timaco Hill (197 masl, 7°13'4.01", 124°10'43") is
located in Barangay Kalanganan Il, Cotabato City (Figure
1). The hill is approximately 11.2 km away from the
commercial area of Cotabato city. Although the hill is
currently not yet declared as a local conservation area, its
area of about 200 hectares is currently managed by the
Ministry of Environment, Natural Resources and Energy
(MENRE). The eastern and northern sides of the hill are
surrounded by concrete roads, making the hill accessible.
On-going construction is also evident on the hill's eastern
side, where the proposed port will be erected. The northeast
and northwest sides of Timaco Hill face the estuarine
portion of Moro Gulf, fronting Illana Bay. Fish ponds and
artificial wetlands are adjacent to the northern portion of
the hill. Although the area is one of the highest peaks in
Cotabato City (apart from PC Hill), it is essentially lowland
characterized by limestone outcrops.
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Figure 1. Map of Timaco hill in Brgy. Kalangan 11, Cotabato City, BARMM show the four strategic observation sites used to document

birds (QGISv.3, PJdeVera)
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Several mangrove species were thriving in the
surrounding environs, including Rhizophora apiculata,
Avicennia officinalis, and Xylocarpus granatum. The
interior section of the hill contains several stands of trees.
However, the native weeds, including cogon (Imperata
cylindrica), invasive shrubs like lantana (Lantana camara),
and several other species of shrubs and weeds, dominate
the outskirts. Faunal species such as monkeys (Macaca
fascicularis philippensis), bats, and monitor lizards
(Varanus cumingi) were spotted in some sites, including
the fringes of the hill. The monkeys are common on the
roadside of the hill and interact with humans to look for
food. The forest interior is densely covered with trees.
However, it is subject to anthropogenic pressure, evidenced
by firewood gathering, the construction of households, and
other buildings within the vicinity. In the past, local
anecdotal reports showed that monkeys and monitor lizards
were collected from the forest interior. Weather was
generally sunny at the sampling time, as rain showers often
start in the late afternoon. The extent of the effects of
urbanization in Timaco Hill is still being determined since
there are no baseline surveys and data in Cotabato City;
thus, comparisons with studies conducted in the country
with analogous settings were made for analysis and
discussion.

Bird sampling technique

From June 06-13, 2022, the rapid preliminary
assessment to document bird species in the area utilized the
"look and see" method from vantage points (Senarillos et
al. 2020). Four strategic observation sites with numerous
vantage points were used to document bird species,
including raptorial species and some passage flyovers.
Proximity to access roads and distance to the nearest
anthropogenic activity were the basis for selecting the
observation sites. Two field observers visited each
observation post four (4) times daily, and twenty minutes
(20 mins) were spent in each site between 06.00 hrs to
09.00 hrs and 15.00 hrs to 17.30 hrs. The observation sites
had at least 100 meters of vantage point to one of four
cardinal directions facing Timaco Hill. Observations were
done using 8x42 mm binoculars, a DSLR camera with a
telephoto lens, bird guide (Kennedy et al. 2000). Only the
number of species sighted in each observation post was
recorded. Audio-playback of bird calls acquired from the
Xeno-Canto database was used to help validate the bird
species documented (Shonfield and Bayne 2017). The
habitat range and spatial distribution of avian species
identified were checked using the database of Birdlife
International and eBird Cornell Laboratory for
Ornithology. The conservation status of avian species
accounted for in Timaco Hill was obtained from the
International Union for Conservation of Nature Red List of
Threatened species (2022).
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RESULTS AND DISCUSSION

Forty-three species of birds were documented during
the rapid assessment conducted at Timaco Hill and its
surrounding wetland environment (Table 1). The number is
slightly higher (43 against 32 species) than recorded from a
Davao City urban hill (Banzon et al. 2022). The recorded
species richness in Timaco Hill may be attributed to
anthropogenic activities confined only to the periphery of
the hill. In contrast, limited anthropogenic inputs were
observed in its interior during sampling. Infrastructures,
including food stalls, were only confined to the sides of the
access road facing the hill. The hill, boarded by a mudflat,
is also surrounded by several aquaculture pens, considered
the locals' main income source. The entry and, thereby,
possible collection of forest products in the interior of the
hills is thus limited. Such practice is likely to contribute to
the denseness of the hill's interior, while the lesser entry of
humans also contributed to less disturbance of its wildlife
inhabitants. Such observation parallels the study of
Muhamad et al. (2014) that locals living near a forested
area will promote forest preservation as long as their basic
needs are addressed.

Another factor contributing to the increased number of
species accounted for in Timaco Hill is its distance from
the commercial center of Cotabato City, as the hill is
approximately 11.2 km away. This observation conforms
with previous avifaunal surveys in the Philippines that
urban green spaces situated not within the city center have
more bird species than those found in the city center
(Vallejo et al. 2008; Vallejo et al. 2009; Banzon et al.
2022). In addition, the presence of forested sites, even in
urban areas, may serve as a habitat for several bird species
by providing shelter, a food source, and a venue for
reproduction (Rega-Brodsky and Nilon 2017). Moreover,
aside from being forested, Timaco Hill is surrounded by
mangrove habitats, swamps, and ponds. These ecosystems'
aggregates could provide food for diverse groups of birds
in the area (Mohd-Azlan et al. 2014). However, the current
study did not account for the floristic composition in
Timaco Hill.

Ten Philippine endemic species were documented
during the survey done in June 2022. Two out of the ten
species are known to occur only on the island of Mindanao
in the southern Philippines. These species are the Short-
billed Brown-dove (Phapitreron brevirostris) and the
Rufous-fronted Tailorbird (Orthotomus frontalis). Thirty-
two species (74.42%) are Philippine residents, while one
(2.33%) is a global migrant (Numenius phaeopus) (Figures
2-3). The presence of endemic species positively connotes
the hill's capacity to harbor range-restricted species of birds
despite being located in urban areas. Although the density
of birds is declining in urban areas, they can still harbor
endemic birds (Aronson et al. 2014). This observation is
similar to data presented by Banzon et al. (2022), where an
urban hill in Davao City also accommodates endemic
species (n: 7). The presence of endemic species can also be
used to determine the ecosystem status of the hill as
previously utilized in other urban green spaces (Vallgjo et
al. 2009; Gatesire et al. 2014).
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Table 1. List of birds recorded at Timaco Hill, Kalanganan 2, Cotabato City, Philippines

Conservation

Family Species Common name Endemism*) status*)
Accipitridae Haliastur indus Brahminy Kite Resident Least Concern
Alcedinidae Todiramphus chloris Collared Kingfisher Resident Least Concern
Anatidae Anas luzonica Philippine Duck Endemic Vulnerable

Dendrocygna arcuata Wandering Whistling Duck Resident Least Concern
Apodidae Cypsiurus balasiensis Asian Palm Swift Resident Least Concern
Collocalia isonota Ridgetop Swiftlet Endemic Least Concern
Ardeidae Ardeola speciosa Javan Pond Heron Resident Least Concern
Ardea purpurea Purple Heron Resident Least Concern
Bubulcus ibis Cattle Egret Resident Least Concern
Egretta garzetta Little Egret Resident Least Concern
Nycticorax nycticorax Black-crowned Night-heron Resident Least Concern
Artamidae Artamus leucorynchus White-breasted Woodswallow Resident Least Concern
Campephagidae Lalage nigra Pied Triller Resident Least Concern
Cisticolidae Orthotomus frontalis Rufous-fronted Tailorbird Endemic Least Concern
Columbidae Chalcophaps indica Common Emerald Dove Resident Least Concern
Columba livia Rock Dove (Feral Pigeon) Resident Least Concern
Geopelia striata Zebra Dove Resident Least Concern
Phapitreron brevirostris Short-billed Brown Dove Endemic Least Concern
Streptopelia tranquebarica Red Collared Dove Resident Least Concern
Corvidae Corvus macrorhynchos Large-billed Crow Resident Least Concern
Cuculidae Cacomantis merulinus Plaintive Cuckoo Resident Least Concern
Centropus viridis Philippine Coucal Endemic Least Concern
Eudynamys scolopaceus Asian Koel Resident Least Concern
Dicaeidae Dicaeum australe Red-keeled Flowerpecker Endemic Least Concern
Estrildidae Lonchura atricapilla Chestnut Munia Resident Least Concern
Hirundinidae Hirundo tahitica Pacific Swallow Resident Least Concern
Locustellidae Megalurus palustris Striated Grasshird Resident Least Concern
Megalaimidae Megalaima haemacephala Coppersmith Barbet Resident Least Concern
Monarchidae Hypothymis azurea Black-naped Monarch Resident Least Concern
Muscicapidae Copsychus mindanensis Philippine Magpie Robin Endemic Least Concern
Nectariniidae Cinnyris jugularis Olive-backed Sunbird Resident Least Concern
Oriolidae Oriolus chinensis Black-naped Oriole Resident Least Concern
Pandionidae Pandion haliaetus Osprey Migrant Least Concern
Passeridae Passer montanus Eurasian Treesparrow Resident Least Concern
Pittidae Pitta sordida Hooded Pitta Resident Least Concern
Podicipedidae Tachybaptus ruficollis Little Grebe Resident Least Concern
Pycnonotidae Hypsipetes philippinus Philippine Bulbul Endemic Least Concern
Pycnonotus goiavier Yellow-vented Bulbul Resident Least Concern
Rallidae Amaurornis phoenicurus White-breasted Waterhen Resident Least Concern
Rhipiduridae Rhipidura nigritorquis Philippine Pied Fantail Endemic Least Concern
Scolopacidae Numenius phaeopus Whimbrel (Eurasian) Global migrant Least Concern
Sturnidae Aplonis panayensis Asian Glossy Starling Resident Least Concern
Timaliidae Macronus striaticeps Brown Tit-babbler Endemic Least Concern

Note: *) eBird Cornell Laboratory for Ornithology 2022; **) International Union for Conservation of Nature Red List of Threatened

species (2022)

Although 42 out of the 43 species documented during
the rapid assessment are under the Least Concern category
of IUCN, one species, the Philippine Duck (Anas luzonica),
is currently listed as Vulnerable (International Union for
the Conservation of Nature 2022). This species was
observed perching in a mudflat. Anecdotal reports from g
locals reveal that this species is expected in the wetlands ‘
proximal to Timaco Hill and was hunted for food

Global Migrant

seasonally. Since the Philippine duck is listed as
vulnerable, identifying protected status in selected key sites
are conservation actions that can be done to protect and
conserve its presence in the area (BirdLife International
2022).

Resident

Figure 2. Summary of endemism status of documented avian
species from Timaco Hill, Kalanganan I, Cotabato City. (Endemism
based on eBird Cornell Laboratory for Ornithology 2022)
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Figure 3. Endemic birds found in Timaco Hill, Barangay Kalanganan Il, Cotabato City. A. Philippine Bulbul (Hypsipetes philippinus);
B. Philippine Coucal (Centropus viridis); C. Philippine Duck (Anas luzonica); D. Philippine Pied Fantail (Rhipidura nigritorquis); E.
Philippine Magpie Robin (Copsychus mindanensis); F. Red-keeled Flowerpecker (Dicaeum austral); G. Rufous-fronted Tailorbird
(Orthotomus frontalis); H. Short-billed Brown Dove (Phapitreron brevirostris). Photos were taken by B. A. Pingoy

A flock of Eurasian Whimbrel (Numenius phaeopus)
was also observed on Timaco Hill in mud flats, possibly
looking for food such as crustaceans during low tide. This
bird species is a non-breeding visitor and passage migrant
in Southeast Asia and is expected to be in the country from
September until February next year (Allen 2020).
However, during the data collection, a flock of Eurasian
Whimbrel in Timaco Hill suggests that this species is
possibly overstaying. Moreover, the presence of this
species in Timaco Hill may indicate that the study area may
be a part of the migratory route while escaping the cold
season in its country of origin. The presence of forested
patches and the wetland areas adjacent to the study area
could be ideal for migratory birds (Xu et al. 2019).

To conclude, the study accounted for the first time 43
bird species from Timaco Hill. However, the data may be
just a glimpse of the entire composition of the avifauna of
this urban green space as an output of rapid assessment.
The endemic species documented and the presence of the
Vulnerable Philippine duck (Anas luzonica) highlight the
value of Timaco Hill as an essential habitat for birds. The
MENRE-BARMM can use this limited information to
lobby more intensive bird surveys in the area. Augmented
data from future studies will be valuable in crafting
appropriate management policies and programs for Timaco
Hill. Data from this baseline survey is hoped to incite the
declaration of Timaco Hill as an important biodiversity site
that requires prompt conservation measures. The same data
can also be utilized to lobby for the declaration and
promotion of Timaco Hill as an eco-tourism area of
Cotabato City.

ACKNOWLEDGEMENTS

We want to thank Minister Akmad A. Brahim of the
Ministry of Environment, Natural Resources, and Energy
(MENRE) of the Bangsamoro Autonomous Region in
Muslim Mindanao (BARMM) and the Biodiversity,
Ecosystems, Research, and Development Services
(BERDS) led by Director Mohamad Ali Dimaren and to
Chief Bahar S. Baulo for funding this research. In addition,
special thanks are credited to Barangay Chairman Datu
Edris P. Ayunan and Kagawad Amin B. Saidali of
Barangay Kalangan Il Cotabato City and the local guides
for the security and assistance that were given to the
researchers during the survey.

REFERENCES

Allen D. 2020. Birds of the Philippines. Lynx Editions, Barcelona.

Aronson MF, La Sorte F, Nilon CH, Katti M, Goddard M, Lepczyck CA,
Warren PS, Williams N, Cilliers S, Clarkson B, Dobbs C, Dolan R,
Hedblom M, Kiotz S, Kooijmans JL, Kuhn I, MacGregor-Fors I,
McDonnell M, Mortberg U, Pysek P, Siebert S, Sushinsky J, Werner
P, Winter M. 2014. A global analysis of the impacts of urbanization
on hird and plant diversity reveals key anthropogenic drivers. Proc R
Soc B 281: 20133330. DOI: 10.1098/rsph.2013.3330.

Avibase. 2022. The World Bird Database. https://avibase.bsc-
eoc.org/avibase.jsp.

Ayadurai A. 2012. Bird hunting in Mishmi Hills of Arunachal Pradesh,
North- Eastern, India. Indian Birds 7 (5): 134-147.

Banzon JPM, Pingoy PA, de la Rosa V, Otero MCB, Susulan TB, Tagoon
MDT, Delima-Baron EM, Ibanez JCP. 2022. Diversity of birds in
urban green spaces of Davao City, Mindanao, Philippines. Philipp J
Sci 151 (5): 1943-1952. DOI: 10.56899/151.05.32.

BirdLife International. 2022. Important Bird Areas factsheet: Isla Diego
de Almagro. http://www.birdlife.org.


https://doi.org/10.1098/rspb.2013.3330
https://doi.org/10.1098/rspb.2013.3330
https://avibase.bsc-eoc.org/avibase.jsp
https://avibase.bsc-eoc.org/avibase.jsp
http://www.birdlife.org/

DE VERA et al. — Avifauna in Cotabato City, Philippines

Campos L, Texeira B, Efe M. 2018. The importance of isolated patches
for maintaining local bird diversity and ecosystem function: A case
study from the Pernambuco Center of Endemism, Northeast Brazil.
Iheringia Ser Zool 108: 1-12. DOI: 10.1590/1678-4766€2018021.

Chen T, Bao L, Zhu LB, Tian Y, Xu Q, Hu Y. 2021. The diversity of birds
in typical urban lake-wetlands and its response to the landscape
heterogeneity in the buffer zone based on GIS and field investigation
in Daging, China. Eur J Remote Sens 54: 33-41. DOI:
10.1080/22797254.2020.1738902.

Duco RAJ, Fidelino JS, Duya MV, Ledesma MM, Ong PS, Duya MRM.
2020. Bird assemblage and diversity along different habitat types in a
Karst forest area in Bulacan, Luzon Island, Philippines. Philipp J Sci
150 (S1): 399-414. DOI: 10.56899/150.51.30.

Fath B. 2019. Encyclopedia of Ecology. Elsevier, Amsterdam.

Gatesire T, Nsabimana D, Nyiramana A, Seburanga JL, Mirville MO.
2014. Bird diversity and distribution in relation to urban landscape
types in Northern Rwanda. Sci World J 2014: 1-12. DOI:
10.1155/2014/157824.

International Union for the Conservation of Nature. IUCN. 2022. The
IUCN Red List of Threatened Species Version 2021-3.
https://www.iucnredlist.org.

Hostetler M, Archer JM. 2017. Building for Bird Evaluation Tool: Forest
Fragments used as Stopover Sites by Migrant Birds.
https://edis.ifas.ufl.edu/publication/UW416.

Ives C, Lentini P, Threlfall C, Ikin K, Shanahan D, Garrard G, Bekessy S,
Fuller R, Mumaw L, Rayner L, Rowe R, Valentine L, Kendal D.
2016. Cities are hotspots for threatened species. Glob Ecol Biogeogr
25:117-126. DOI: 10.1111/geb.12404.

Japan International Cooperation Agency (JICA). 2022. Data Collection
Survey on Urban Infrastructure Development in Greater Cotabato
City. Final Report. https://openjicareport.jica.go.jp/pdf/12369120.pdf.

Jha PK. 2018. Diversity of birds in the foothills of Phulchoki Hill,
Lalitpur, Nepal. J Inst For 16: 62-71. DOl:
10.3126/forestry.v16i0.28354.

Joshi K, Bhatt D, Thapliyal A. 2012. Avian diversity and its association
with vegetation structure in different elevational zones of Nainital
District (Western Himalayan) of Uttarakhand. Intl J Biodivers
Conserv 4 (11): 364-376. DOI: 10.5897/1JBC11.243.

Kennedy RS, Gonzales PC, Dickinson EC, Miranda Jr HC, Fisher TH.
2000. A Guide to the Birds of the Philippines 1% edition. Oxford
University Press Inc., United States of America.

Lerman S, Nislow K, Nowak D, DeStefanao S, King D, Jones-Farrand D.
2014. Using urban forest assessment tools to model bird habitat
potential. Landsc Urban Plan 122: 29-40. DOI:
10.1016/j.landurbplan.2013.10.006.

Leveau LM, Ruggiero A, Matthews TJ, Bellocq MI. 2019. A global
consistent positive effect of urban green area size on bird richness.
Avian Res 10 (30): 1-14. DOI: 10.1186/s40657-019-0168-3.

Lindsey BRA, Bochio GM, Anjos LD. 2019. Bird species that occupy
river edge in continuous forest tend to be less sensitive to forest
fragmentation. Rev Bras Ornitol 27 (3): 172-186. DOI:
10.1007/BF03544468.

Medina NM, Cabras A. 2018. Birds of the University of Mindanao,
Matina Campus, Davao City. Univ Min Intl Mult Disc Res Jour 3 (1):
1-6.

Mohd-Azlan J, Noske RA, Lawes MJ. 2014. Resource partitioning by
mangrove bird communities in North Australia. Biotropica 46 (3):
331-340. DOI: 10.111/btp.12108.

Muhamad D, Okubo S, Karashina K, Parikeset, Gunawan B, Takeuchi K.
2014. Living close to forests enhances people's perception of
ecosystem services in a forest-agricultural landscape of West Java,
Indonesia. Ecosyst Serv 8: 197-206. DOl:
10.1016/j.ecoser.2014.04.003.

Muvengwi J, Mbiba M, Fritz H, Ndagurwa H. 2022. Land use effects on
phylogenetics and functional diversity of birds: significance of urban
green spaces. Landsc Urban Plan 225 (3): 104462. DOI:
10.1016/j.landurbplan.2022.104462.

Ong P, Pedragosa M, Guia MD. 1999. Wildlife inventory of the
University of the Philippines (UP) Diliman and the Ateneo de Manila
University Campus Diliman, Quezon City, Luzon, Philippines. Sci
Diliman 11 (1): 6-20.

1009

Paker Y, Yom-Tov Y, Alon-Mozes T, Barnea A. 2014. The effect of plant
richness and urban garden structure on bird species richness,
diversity, and community structure. Landsc Urban Plan 122: 186-195.
DOI: 10.1016/j.landurbplan.2013.10.005.

Prihandi DR, Nurvianto S. 2022. The role of urban green space design to
support bird community in the urban ecosystem. Biodiversitas 23 (4):
2137-2145. DOI: 10.13057/biodiv/d230449.

Rega-Brodsky CC, Nilon CH. 2017. Forest cover is important across
multiple scales for bird communities in vacant lots. Urban Ecosyst 20
(3): 561-571. DOI: 10.1007/s11252-016-0614-5.

Senarillos TLP, Pitogo KMF, Ibafiez JC. 2020. Bird observations in the
Busa Mountain Range, Sarangani Province, Philippines. Philipp J Sci
150 (S1): 347-362. DOI: 10.56899/150.51.25.

Serrano JE, Guerrero JJG, Quimpo JDG, Andes GC, Banares EN, General
MA. 2019. Avifauna survey within a university campus and adjacent
forest fragment in Bicol, Eastern Philippines. Appl Environ Res 41
(2): 84-95. DOI: 10.35762/AER.2019.41.2.8.

Shonfield J, Bayne E. 2017. Autonomous recording units in avian
ecological research: Current use and future applications. Avian
Conserv Ecol 12 (1): 1-14. DOI: 10.5751/ACE-00974-120114.

Silva CP, Garcia CE, Estay SA, Barbosa O. 2015. Bird richness and
abundance in response to urban form in a Latin American City:
Valdivia, Chile as a case study. Plos One 10 (9): €0138120. DOI:
10.1371/journal.pone.0138120.

Sulaiman S, Mohamad NHN, Idilfitri S. 2013. Contribution of vegetation in
urban parks as habitat for selective bird community. Proc Soc Behav Sci
85: 267-280. DOI: 10.1016/j.sbspro.2013.08.358.

Tanalgo KC, Pineda JAF, Agravante ME, Amerol ZM. 2015. Bird
diversity and structure in different land-use types in lowland South-
Central Mindanao, Philippines. Trop Life Sci Res 26 (2): 85-103.

Thongsoulin P, Phanthuamath V, Islam MDS, Thongmanivong S, Kang
Y. 2019. The relationship between birds diversity and habitats in
Phou Khao Khouay (PKK) National Park of Lao PDR. Open J For 9:
143-158. DOI: 10.4236/0j.2019.92006.

Threlfall C, Mata L, Mackie JA, Hahs AK, Stork NE, Williams SG,
Livesley JS. 2017. Increasing biodiversity in urban green spaces
through simple vegetation interventions. J Appl Ecol 54 (6): 1874-
1883. DOI: 10.1111/1365-2664.12876.

Tryjanowski P, Morelli F, Mikula P, Indykiewicz P, Grzywaczewski G,
Kronenberg J, Jerzak L. 2017. Bird diversity in urban green space: A
large-scale analysis of differences between parks and cemeteries in
Central Europe. Urban For Urban Green 27: 264-671. DOI:
10.1016/j.ufug.2017.08.014.

Vallejo B, Aloy AB. 2014. Responses of the bird community in the
University of the Philippines Diliman after campus redevelopment
and the decline of two common urban bird species. Philipp Sci Lett 7
(1): 55-61.

Vallejo Jr. BM, Aloy AB, Ong PS. 2009. The distribution, abundance and
diversity of birds in Manila's last green spaces. Landsc Urban Plan
89: 75-85. DOI: 10.1016/j.landurbplan.2008.10.013.

Vallejo Jr. BM, Aloy AB, Ong P, Tamino A, Villasper J. 2008. Spatial
patterns of bird diversity and abundance in an urban tropical
landscape: The University of the Philippines (UP) Diliman Campus
Sci Diliman 20 (1): 1-10.

Xu'Y, SiY, Wang Y, Zhang Y, Prins HHT, Cao L, de Boer WF. 2019.
Loss of functional connectivity in migration networks induces
population decline in migratory birds. Ecol Appl 29 (7): 1-10. DOI:
10.1002/eap.1960.

Yang X, Tan X, Chen C, Wang Y. 2020. The influence of urban park
characteristics on bird diversity in Nanjing, China. Avian Res 11 (45):
1-9. DOI: 10.1186/s40657-020-00234-5.

Yurong CYA, Dilemma AGD, Estafia LMB, Gamalo LED, Achondo MIMM.
2020. Community structure of road associated avifauna along the urban
gradient in Mintal, Davao City, Southern Philippines. Biodivers J 11 (3):
771-780. DOI: 10.31396/Biodiv.Jour.2020.11.3.771.780.

Zhou D, Fung T, Chu LM. 2012. Avian community structure of urban
parks in developed and new growth areas: A landscape-scale study in
Southeast Asia. Landsc Urban Plan 108: 91-102. DOI:
10.1016/j.landurbplan.2012.08.004.


https://www.iucnredlist.org/
https://www.iucnredlist.org/
https://www.iucnredlist.org/
https://doi.org/10.1111/geb.12404
https://doi.org/10.1111/1365-2664.12876
https://doi.org/10.1016/j.ufug.2017.08.014
https://doi.org/10.1016/j.landurbplan.2012.08.004

