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Abstract. Cemeteries in an urban area may occupy a large area and harbor many bird species. 

The aim of this paper was to identify bird species found in cemeteries of urban area in Bogor, 

West Java.  Three largest cemeteries were selected as study sites: Gunung gadung (36.0 ha), 

Dreded (6.5 ha), and Blender (6.7 ha).  Point count method was used, followed by calculation of 

Shannon diversity indices, Jaccard similarity index, and species dominance.  A total of 33 bird 

species were found in all sites, of which 21 species (H’ 1.86) were found in Gununggadung, 20 

species (H’ 1.74) in Dreded, and 14 species (H’1.77) in Blender, all considered to have low 

species diversity.  Similarity among sites were quite high (0.64-0.72), all showed typical urban 

bird species although the three sites are far apart.  Dominant bird species were aerial insectivores 

(swiftlet) and granivores (especially munias).   The low bird diversity in cemeteries was due to 

the poor tree species and coverage.  Planting with more diverse tree plants might increase bird 

species in cemeteries, as well as increase their other ecological function in urban area. 
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1. Introduction

The growth of a city has resulted in the declining of available habitats for urban birds. The requirement 

to set aside an area for green open spaces in the city development has provided an opportunity for urban 

bird conservation; however, in general the size of urban green open spaces are relatively small. The 

model of island biogeography developed by MacArthur and Wilson [1] has shown that there is a positive 

correlation between size and bird species richness [1]. This relationship has also been shown in many 

studies, e.g [2, 3, 4]; therefore large green open spaces are needed to conserve birds in urban areas.  One 

type of urban green spaces that may occupy a large area is cemetery. It is expected that urban cemeteries 

would harbor many bird species. Lussenhop [5] found that there was a positive correlation between 

urban birds with area size in cemetery and surrounding areas.  

Most cemeteries in urban areas are also planted with vegetation, especially lush canopy trees such as 

rain tree (Samanea saman), and frangipani (Plumeria accuminata). The Regulation of Ministry of Public 

Works of Indonesia No. 5 Year 2008 gives guideline on the selection of plant species to be planted in 

cemeteries. In addition providing shades, the species should also capable in improving the ecological 



2

1234567890 ‘’“”

3rd International Symposium for Sustainable Landscape Development (ISSLD 2017) IOP Publishing

IOP Conf. Series: Earth and Environmental Science 179 (2018) 012041  doi :10.1088/1755-1315/179/1/012041

roles of cemeteries. Identification of bird species inhabiting cemeteries and knowledge on the use of 

cemeteries by birds will be useful in encouraging bird conservation outside conservation areas. 

Therefore, the objective of this study was to identify bird diversity in three different cemeteries in Bogor 

City.  

2. Study site and method

2.1.  Description of the study site 

There were eight public cemeteries managed by the City of Bogor, but only three were chosen as the 

study sites based on their size (> 50,000m2): Gunung Gadung Public Cemetery, Dreded Public 

Cemetery, and Blender Public Cemetery (Figure 1). Gunung Gadung Public Cemetery is the largest 

public cemetery in Bogor (360,000m2), and located in the Sub District of South Bogor (06°38’65’’S 

106°48’53”E). The tree species planted include frangipani, pine (Pinus merkusii), umbrella-tree 

(Maesopsis eminii), leucaena (Leucaena leucocephala), candle nut (Aleurites moluccana) and 

mahogany (Swietenia macrophylla), with open canopy. Unlike the other two cemeteries, this cemetery 

is not surrounded by housings, but there is a quiet public road pass through this cemetery. 

Gununggadung public cemetery is also dominated by Chinese style tombs, which consists of buildings 

resembling small houses surrounded by miniature garden. Dreded Public Cemetery (64,8m2) is located 

in Sub District of South Bogor (06°37’05’’S 106°48’16”E) and planted with raintree (Samanea saman), 

frangipani (Plumeria acuminata) and figs (Ficus sp) with rather close canopy, giving an impression of 

shady cemetery. This cemetery is surrounded by human settlement, bordered by road, close to railway 

(120m) and Cisadane River (30m). Blender Public Cemetery (66,7m2) is located in Sub District of Tanah 

Sareal (06°34’02’’S 106°47’49”E) and planted with frangipani, Spanish cherry (Mimusops elengi), 

loquat (Eriobotrya japonica), figs and blackboard tree (Alstonia scholaris) with the overall heights 

varies between 8 and 20 m. The vegetation was dominated by palm lily (Cordyline fructricosa). This 

quite open cemetery is surrounded by housings, close to Pakancilan River (50m), has a busy road nearby, 

and about 800m from railway. Local community also uses the area in the cemetery for other activities, 

such as jogging and hanging out during weekend mornings. 

Figure 1. Location of the study sites in Bogor City 
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2.2.  Method 

2.2.1.  Data collection 

Bird observations were done in March and May 2015 during morning (06.00-09.00) and afternoon 

(16.00-18.00). Bird observations were conducted for six days in each site. Observation in Dreded Public 

Cemetery was conducted in March 2015, while observations in Blender and Gunung Gadung Cemeteries 

were conducted in May 2015. Point counts with a radius of 50m [6] were conducted to calculate diversity 

indices of the birds in all sites. The number of points varied due to different size of the cemeteries; there 

were 6 points in Dreded, 4 in Blender and 10 in Gunung Gadung. All birds seen or heard during 20 

minutes observation period at each point were recorded. A binocular (8X42), a camera and a field guide 

were used to help in bird identification.  

2.2.2.  Data analysis 

Total species diversity was expressed by the number of species (S). Shannon indices of diversity 

following Magurran [7] was calculated based on data obtained from point count method. Birds observed 

outside the radius of 50m were also recorded but were not taken into calculation for abundance and 

indices. Jaccard similarity index was also calculated to describe the difference in bird communities 

among sites [8]. Species dominance in each site was expressed as the proportion of the number of a 

certain species to the total bird number of all species. A species is categorized as dominant in one 

location if the dominance value is more than 5% [6]. 

3. Results

A total of 33 species from 19 families were observed during the study, while point count method 

recorded only 30 species of 17 families. The three species that were not found during point count were 

Purple Heron (Ardea purpurea), Rusty-breasted Cuckoo (Cacomantis sepulcralis), and White-vented 

Myna (Acridotheres javanicus). The highest species richness was found in Gunung Gadung Public 

Cemetery, although the number of families was highest in Dreded Public Cemetery (Table 1). Shannon 

diversity indices showed that the diversity in the study sites are generally low (ranged between 1.74 – 

1.86), with moderate evenness indices (ranged between 0.59 – 0.69). The number of species in each 

family varied between 1 to 3 species. Families with highest number of species were Cuculidae 

(cuckoos), Columbidae (pigeon and doves), Sylviidae (prinia and tailorbirds), and Estrildidae (munias). 

Table 1. Bird species richness and diversity indices in the study sites 

Public Cemetery Number of 

Families 

Number of 

Species 

H’ E’ 

Gunung gadung 10 21 1.86 0.62 

Dreded 14 20 1.74 0.59 

Blender 9 14 1.77 0.69 

Jaccard similarity indices showed that all sites had high similarities (Table 2) with the highest 

similarity found between Blender and Dreded Cemeteries.  

Table 2. Bird similarity indices among sites 

Gununggadung Dreded Blender 

Gununggadung 1 0.64 0.71 

Dreded - 1 0.72 

Blender - - 1 

Based on the dominance criteria, there were six species that were dominant in Gunung Gadung Public 

Cemetery, whilst in each of the the other sites only four species were dominant.  Dominant bird species 

in all sites were granivores (especially munias) and aerial insectivores (insectivores), but bulbuls were 
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also dominant in Gununggadung and Blender (Table 3).  Eurasian tree sparrow was dominant only in 

Dreded Public Cemetery.  

Table 3.  Dominance value (%) of bird species in the study sites 

No Bird Species 

Common 

Name 
Gununggadung 

Public Cemetery 

Dreded Public 

Cemetery 

Blender 

Public 

Cemetery 

1 Streptopelia chinensis Spotted Dove 1.97 0.25 2.25 

2 Streptopeliabitorquata 
Sunda 

Collared Dove 
0.06 

3 Geopeliastriata Zebra Dove 0.20 

4 Cacomantis merulinus 
Plaintive 

Cuckoo 
1.38 1.00 

5 Centropus bengalensis Lesser Coucal 0.30 

6 Collocalialinchi 
Linchi 

Swiftlet 
11.32 19.60 24.08 

7 Apus affinis Little Swift 5.61 2.52 

8 Halcyon cyanoventris 
Javan 

Kingfisher 
0.79 0.36 

9 Halcyon chloris 
Collared 

Kingfisher 
2.66 0.69 

10 Megalaima haemacephala 
Coppersmith 

Barbet 
0.62 

11 Dendrocoposmacei 

Fulvous-

breasted 

Woodpecker 
0.20 

12 Dendrocoposmoluccensis 
Sunda 

Woodpecker 
0.10 0.06 0.09 

13 Hirundotahitica 
Pacific 

Swallow 
0.72 

14 Hirundostriolata 
Striated 

Swallow 
3.05 

15 Pericrocotuscinnamomeus Small Minivet 0.12 

16 Pycnonotusaurigaster 
Sooty-headed 

Bulbul 
8.96 4.24 8.84 

17 Pycnonotusgoiavier 
Yellow-

vented Bulbul 
0.89 4.68 7.30 

18 Pellorneumcapistratum 
Black-capped 

Babbler 
0.20 

19 Orthotomussutorius 
Common 

Tailorbird 
0.06 0.36 

20 Orthotomussepium 
Olive-backed 

Tailorbird 
0.59 0.19 

21 Priniafamiliaris 
Bar-winged 

Prinia 
0.10 

22 Muscicapadauurica 
Asian Brown 

Flycatcher 
0.06 

23 Anthreptesmalacensis 

Plain-

thoroated 

Sunbird 
0.06 

24 Cinnyrisjugularis 
Olive-backed 

Sunbird 
0.49 0.81 

25 Dicaeumtrochileum 

Scarlet-

headed 

Flowerpecker 
0.20 1.19 3.16 
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No Bird Species 

Common 

Name 
Gununggadung 

Public Cemetery 

Dreded Public 

Cemetery 

Blender 

Public 

Cemetery 

26 Zosteropspalpebrosus 
Oriental 

White-eye 
0.19 

27 Passer montanus 
Eurasian Tree 

Sparrow 
4.33 10.61 4.15 

28 Lonchuraleucogastroides Javan Munia 48.92 13.17 2.80 

29 Lonchurapunctulata 
Scaly-breasted 

Munia 
7.78 42.32 42.20 

30 Lonchuramaja 
White-headed 

Munia 
1.17 

There were four species that are protected by the Indonesian Government Regulation recorded during 

the study; those are Javan Kingfisher (Halcyon cyanoventris), Collared Kingfisher (Halcyon chloris), 

Brown-throated Sunbird (Anthreptes malacensis), and Olive-backed Sunbird (Cinnyris jugularis).  

4. Discussion

Gunung Gadung Public Cemetery had the highest diversity index although the number of species was 

almost similar to those in Dreded Public Cemetery. Larger area in Gunung Gadung provides more varied 

resources for different bird species that occupy the habitat. Furthermore, open canopy in Gunung 

Gadung area allowed the observer to detect birds more easily than in habitat with close canopy. Similar 

result in the tropical rain forest were reported by Wisubudi [9] and Ahmadi [10].  

Cemeteries as public open green spaces have been reported to harbor a high diversity of birds [11]. 

However, this study showed that bird diversity in three cemeteries was relatively low. These sites also 

had lower bird diversity compared to other studies on birds in green open spaces in Bogor and the 

surroundings. At least 63 species were reported in various urban habitats of Bogor by Ontario et al.[12], 

42 species in housing complex by  Asmoro [13], and 41 species in orchard by Nurfaizah [14]. However, 

lower result was reported from Cinangsi Public Cemetery in Bandung where only 14 species of birds 

were recorded [15]. The vegetation in the cemeteries in the study sites is more homogeneous than those 

in the other studies. Bird diversity has been reported to be higher in more heterogeneous habitats [16], 

[17]. Tews [18] reviewed studies on the relationships between animal diversity and habitat heterogeneity 

and reported that habitat heterogeneity may have different impact on different groups.  

5. Conclusion

The low bird diversity in cemeteries was due to the poor tree species and coverage.  Planting with more 

diverse tree plants might increase bird species in cemeteries, as well as increase their other ecological 

function in urban area. 
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