
INTRODUCTION 
 
Urbanization is seemingly the most prominent 

anthropogenic transformation that the ecological 
system experiences these days across the world 
(Rocha & Fellowes, 2018). These human trans-
formations have appeared to change the structure 
of landscape ecology, promoting homogenization 

of habitats, resulting in dramatic changes in biotic 
communities (McKinney, 2006). Usually urban-
ization has an effect on decreasing biodiversity, 
though there are some urban wildlife species living 
in such environments. Wildlife living in urban 
areas faces more stress than their counter-parts liv-
ing outside of cities (Gibbs et al., 2019). However, 
there are also a range of benefits to living in urban 
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Urban environments harbour many species of wildlife. Such environments may provide a 
wide range of benefits, although these species could also face more threats in them than 
outside of the cities, without proper consideration. A comprehensive study of the wildlife in 
Dhaka, a megacity of Bangladesh, was conducted from September 2015 to November 2018 at 
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surveys for birds and mammals, and visual encounter surveys for herpetofauna. A total of 209 
species belonging to 79 families of wildlife were recorded: 12 amphibians, 19 reptiles, 162 
birds and 16 mammals. This study recorded a total of 13,805 individuals: 12,183 birds, 872 
mammals, 605 amphibians, and 145 reptiles. In Shahbag site in total 3,039 individuals of 
wildlife were counted followed by Ramna (2,576), Uttara (2,108) and Mirpur (1,872). Seventeen 
species were shared between habitats and an average 33% of the total species were shared be-
tween sites (range 13–52%). Slightly more than half of the wildlife was recorded on trees, fol-
lowed by grasslands and urban settlements. We identified some anthropogenic activities such 
as pollution, rapid construction work, random vehicle movements, using parks and gardens as 
a short passageway that may have a negative effect on urban wildlife distribution and surviv-
ability. Our baseline data on vertebrate wildlife diversity indicate that urban green patches in 
the study sites may contribute to maintain and conserve biodiversity in the megacities. We 
hope that the results of this baseline data on wildlife diversity will be valuable to urban 
decision makers for the development and implementation of more informed megacity master 
plans. Wildlife diversity in such areas can be significant and without proper planning, can be 
affected by unchecked human activities in urban settings.
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habitats e.g., greater food availability (Jessop et al., 
2012), less predation pressure (Rebolo-Ifran et al., 
2017), and a refugium from many natural infectious 
diseases (Saenz et al., 2015). Urban habitats also 
create corridors for individuals that need to move 
through cities (FitzGibbon et al., 2007) and play an 
important ecological role in protecting local biodi-
versity by providing shelter (Crooks et al., 2004; 
Aronson et al., 2017).  

Urban wildlife also provide important ecosystem 
services that benefit humans through the regulation 
of insect and rodent populations (Sekercioglu et al., 
2004), seed dispersal and pollination (Sekercioglu 
et al., 2004; Mendes et al., 2008), removal of car-
casses and nutrient cycling (Pain et al., 2003).  They 
also promote economic benefits such as bird watch-
ing tourism (Sekercioglu, 2002) and an increase in 
property value (Bolitzer & Netusil, 2000). Most im-
portantly, urban wildlife is sharing the same habitats 
with urban citizens in the surrounding environments 
(Magle et al., 2012). Therefore, urban wildlife is 
now considered as a part of modern city life. For a 
functional urban ecosystem, it is important to main-
tain the balance between a healthy ecosystem and 
changes due to urbanization. In this light, because 
the knowledge gap about the importance of these 
groups of animals living among people may lead to 
conflicts in wildlife management (Kato et al., 2019), 
the study of urban animals, including their ecology, 
diversity, distribution and status is extremely im-
portant. Urban wildlife management is a new con-
cept, compared to wildlife game management and 
damage control strategies (McCance et al., 2017). 
Therefore, baseline data on urban wildlife is essential 
for properly informed urban management planning 
in the future. Understanding the importance of ani-
mals in modern life, research on urban wildlife is 
increasing worldwide (Magle et al., 2012). 

Studies on urban wildlife in developing Asian 
countries are few compared to the developed coun-
tries in North America and Europe (Magle et al., 
2012). For instance, Dhaka, one of the oldest and 
biggest cities in Asia, does not have a comprehen-
sive urban wildlife and conservation management 
plan for sustainable urban development. Dhaka is 
one of the fastest growing megacities in terms of 
urban transformation and subsequent environmental 
change (Islam & Ahmed, 2011; Akash et al., 2018). 
There are several ongoing megaprojects (for 
example, metrorails, flyovers/multilayer roads) and 
recent expansion of the city at Uttara altered the 

natural habitats and changed the landscape structure 
that may eventually favorably affect urban wildlife. 
Furthermore, some recent findings from Dhaka city, 
such as the discovery of a new frog species, Fejer-
varya dhaka (Howlader et al., 2016), new bird col-
onies (Sahadat Hossain, pers.com. official of Bang-
ladesh Bird Club) and some new locality records 
of reptile species (Sarker, 2013; Hasan et al., 2014), 
revealed this city to be an important new site for 
wildlife studies. On the other hand, Islam & Ahmed 
(2011) recently showed that during the period from 
1991–2008, 14.59% of agricultural land, 16.92% 
of grassy and bushy areas and some large and small 
trees in and around human settlements, 10.27% of 
waterbodies, and 1.28% wet/or lowlands were lost 
while 14.84% land covered with new residential 
and commercial buildings and infrastructures. All 
taken together, these facts suggest that Dhaka is a 
good model for studying urban wildlife. These 
studies in future may give the direction to better 
understanding the effects of urbanization on them.  

Despite the importance and potential, research 
on wildlife diversity in Dhaka megacity is still 
underrepresented with only a handful numbers of 
articles published to date. Among these for instance 
are about the avifauna of Uttara (Sarker et al., 
2009), avifauna of Dhaka University campus 
(Akash et al., 2013; Chowdhury et al., 2014; Banu 
et al., 2016), birds in the National Botanical Garden 
(NBG) (Islam et al., 2014), Keraniganj (Jaman et 
al., 2014), Ramna park (Rajia et al., 2015), some 
herpetological studies (Sarker, 2013; Hasan et al., 
2014) and a dolphin survey in an adjacent river 
(Hossain & Baki, 2015). The published literature 
indicates that the previous studies in Dhaka city 
were conducted on some scattered localities, mainly 
focusing on single taxa. In addition, there has been 
no single study recording everything from Am-
phibia to Mammalia in the whole of Dhaka city. 
Moreover, we identified some untouched areas not 
studied previously that indicate important gaps in 
our knowledge of the city’s wildlife. Given that 
there appears to be a geographic bias and a limited 
focus on wildlife species studied within the mega-
city, the overall diversity, distribution, habitat use 
and conservation status of wildlife species in Dhaka 
city have not yet been fully documented. This study 
aimed to provide baseline data on overall urban 
wildlife diversity, patterns of species distribution, 
habitat use and current conservation status in the 
rapidly changing urbanized landscape of Dhaka 
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city. This study also aimed to fill in the research 
gaps on wildlife diversity by considering all loca-
tions under this study. 

 
 

MATERIAL AND METHODS 
 
Study sites and habitats surveyed   

 
The study was conducted from September 2015 

to November 2018 at 11 sites in Dhaka city (23.7°N, 
90.4°E), including parks, lakes, ponds, roadsides, 

homestead gardens, agricultural lands and public 
gardens (Table 1; Fig. 1). These study sites were 
selected based on the preliminary survey of the po-
tential wildlife habitats and focused discussion with 
local stakeholders. 

 
Data collection  

 
During the survey, we collected information 

on the number of species, abundance, habitats and 
substrate utilization, as well as potential threats 
to wildlife. We spent 33 (11 locations×3 months) 
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Site na   me 
(area km2)

Habitat surveyed in the study areas

Agargaon 
(1.2)

Sher-e-Bangla Agricultural University (SAU) Campus: Gardens and agriculture experiment 
fields, ponds, temporary waterbodies, roadside vegetation, building walls

Demra 
(6.88)

Mogdapara and Matuail: Human habitations, roadside trees, small waterbodies

Jatrabari: homestead areas, gardens and planted trees

Gulistan 
(0.26)

Dhaka Mahanagar Nattomoncho Park trees, Osmani Park, Nagar Bhaban gardens

Gulshan 
(2.84)

Gulshan park garden and lake waterbodies

Mirpur 
(1.67)

NBG: trees, grasslands and lake water
Dhaka Zoo: Planted trees, grasslands and lake water

Mohakhali 
(1.43)

Shaheen College yards, Dhaka Cantonment gardens, Shahid Sarani gardens and trees

Mohammadpur 
(0.90)

Chandrima Udyan, Mohammadpur and Bosila: Residential area, planted trees, growing urban 
areas
Rayer Bazar Graveyard: Around lakesides, roadside plants and building

Old Dhaka 
(0.94)

Buriganga river sides, trees, waterbodies
Balda Garden: Planted garden and trees

Ramna 
(0.80)

Ramna Park: Lakes, waterbodies, plants, roadside plants and grasslands
Baily Road homestead areas and roadside plants

Shahbagh 
(1.87)

University of Dhaka Campus: Garden plants, temporary waterbodies, pond, buildings

Suhrawardy Udyan: Plants, ponds, grasslands and temporary waterbodies
Buildings and Malchattar
North and South Fuller Road homestead plants
Bangladesh University of Engineering and Technology (BUET) Campus: gardens, community 
forest and university campus.
North & south Fuller Road homestead areas
University of Dhaka Giasuddin Residential Area, trees

Uttara 
(14.21)

Uttara (Badda-Aftabnagar and Diabari): building walls, drains, roadside plantations, waterbodies, 
grasslands

Table 1. The habitats surveyed at different study sites during the study period.



months for data collection during the study period 
and visited each site at least three times, once 
each in summer, rainy season and winter. We sur-
veyed 24 (3seasons×8 days) days per site totaling 
264 (11sites×24 days) days with equal effort for 
each group of wildlife. We surveyed approxi-
mately 160,000 square meters in each site; visited 
each transect line and remarked areas three times 
across seasons and used all methods (i.e. transect 
line survey for the bird and mammal, visual en-
counter survey - ‘VES’ of herpetofauna). We con-
ducted diurnal and nocturnal surveys employing 
several methods to collect data on four different 
groups of wildlife. Species were primarily ident-
ified by direct observation and scrutinizing of 
photographs. We photographed the observed 
species by using DSLR cameras and Canon Power 
shot A2500. For species identification and no-
menclature, we followed Halder (2010), Khan 
(2015) and Khan (2018) for birds; Khan (2004), 
Hasan et al. (2014), Khan (2018), Uetz et al. 
(2019) and Frost (2020) for herpetofauna and 
Khan (2015, 2018) for mammals.  

Amphibians and Reptiles. We conducted VES 
randomly, but equally (in terms of area) in each 
site for herpetofauna survey in the day (from 10:00 
am to 2:00 pm) and night (from 6:00 pm to 12:00 
am). Nocturnal VES was most successful for am-
phibians and some nocturnal reptiles in the rainy 
season (Wheater et al., 2011). We walked along the 
trails across the habitats and actively looked for ex-
posed or active animals. We used handheld flash-
lights and head torches during night observations 

(Gent & Gibson, 2003). We recorded vocalizations 
and analyzed them for the identification of cryptic 
frog species (Khan, 2004; Hasan et al., 2014; Khan, 
2018; Uetz et al., 2019 and Frost, 2020). Lizards 
were counted while walking on the study site. In 
many cases, we searched for camouflaged herpeto-
fauna in their preferred microhabitats (e.g., grass-
land, bushy areas, trees, buildings) and sometimes 
located them by their calls. 

Birds. We counted avifauna populations using 
binoculars (Prism a 20×50) and recorded species 
using the line transect method from 5:30 am to 11:30 
pm (van Heezik & Seddon, 2012). Widths of each 
transect line varied from 10 m to 30 m in width and 
from 200 m to 1000 m in length, depending on the 
location of habitats we surveyed. Although transect 
number and total area varied in different study sites, 
we ensured covering similar volume of area in all 
selected sites. For example, to cover small 
fragmented areas like Gulisthan, we surveyed 32 
transects totaling 160,000 square meters of varied 
sizes; 2 transects (250×10×2 square meter), 20 
transects (400×10×20 square meter) and 10 transects 
(500×15×10 square meter). Whereas for Uttara, we 
surveyed 17 transects covering a similar areas we 
did for Gulisthan, but sizes of transects varied; 5 
transects (800×20×5 square meter), 2 transects 
(1000×30×2 square meter) and 10 transects 
(200×10×10 square meter). We also surveyed at 
night for nocturnal birds from 6:00 pm to 12:00 pm 
and traced individuals by their calls. Sometimes we 
counted birds their calls and songs and in a few 
cases, we recorded calls and later identified them. 
We contacted dedicated birders of Dhaka city to 
know the breeding and roosting sites for migratory 
and colonial birds and later surveyed those areas. 

Mammals. We collected data on mammals in the 
same transect lines used for birds at the same time. 
We opportunistically searched most of the natural 
habitats in transects to record mammals. We did 
nocturnal surveys for nocturnal carnivores and ro-
dents from 6:00 pm to 12:00 pm (following Wheater 
et al., 2011); traced them by footprints, scat and fur 
traces. Aquatic and flying mammals were photo-
graphed and later identified. In some areas, we in-
terviewed local people to get information on avail-
able mammalian species. We showed them 
photographs available in the field pictorial guides 
and confirmed species identification based on their 
descriptions. 
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Habitat survey 
 
We recorded urban wildlife from various 

microhabitats. These microhabitats are small 
recognizable areas within a habitat and were 
divided into Grassland (GL) and Tree (T), 
Roadside area (RA), Permanent waterbody (PW), 
Temporary waterbody (TW), Urban settlement 
(US), and Flying condition. Grassland includes 
grassy and bushy areas; Tree includes large and 
small trees in patchy areas, planted trees, gardens; 
Roadside area includes the land that is along a 
road; Permanent waterbody includes ponds, lakes, 
and river; Temporary waterbody includes pools, 
canals, small water bodies, and drains; and urban 
settlement includes buildings, construction sites, 
residential and commercial areas. Some wildlife, 
especially birds and flying mammals, were 
recorded in flight and were not observed resting in 
other habitat types. We recorded these habitat as 
“Flying”. We classified substrates vertically as 
ground layers (animal counting from the ground), 
lower canopy (≤4 m height), middle canopy (>4 m 
– <6 m height) and upper canopy (>6 m height). 
 
Data analysis 

 
Data collected for amphibians, reptiles, birds 

and mammals were analyzed in spreadsheets for 
diversity index, relative abundance, habitat, and 
substrate utilization in different sites. We compared 
the site-wise diversity index and evenness following 
the method of Shannon-Wiener index (Shannon & 
Weaver, 1949). We also investigated the similarity 
of species composition in the sites studied. We cal-
culated similarity indices for the eleven study sites 
using EstimateS software (Chao et al., 2005). We 
did not compare seasonal diversity as amphibians 
and reptiles were mostly observed in the rainy sea-
son, which would bias their seasonal diversity. We 
calculated the frequency of occurrence (n), which 
means how many times a particular species in each 
site, was observed. Relative abundance (RA) was 
calculated following Hasan et al., (2014) as very 
common (75–100% of occurrence), common 
(51–74% of occurrence), uncommon (26–50% of 
occurrence) and rare (<26% of occurrence). [RA 
equation: number of observations of the species at 
different sites (n)/total number of observations (here, 
11)*100. If a species is seen in all study sites (11), 
then RA=11/11*100=100% (very common); if a 

species is seen in 5 out of 11 sites, then 
RA=5/11*100=45% (uncommon)]. Relative abun-
dance was calculated to estimate the status of the 
observed species in Dhaka city. We also appended 
data of regional conservation status from the IUCN 
Red List Bangladesh (IUCN Bangladesh, 2015).  

 
 

RESULTS 
 

Species diversity, composition and Shannon 
index 

 
A total of 209 species were recorded across the 

study sites (Table 3). Among them, 12 (5.74%) 
species were amphibians, 19 (9.09%) reptiles, 162 
(77.5%) birds and 16 (7.66%) were mammals. These 
amphibians, reptiles, birds and mammals belonged 
to 5, 11, 52 and 11 families, respectively (Table 3). 
Among the total species observed, 65.6%, (137) 
were in Uttara followed by 44.5% (93) in Mirpur, 
26.3% (55) in Shahbagh, 23.9% (50) in Old Dhaka 
and 20.6% (43) in Ramna (Fig. 2). According to 
taxa, the numbers of recorded species from different 
study sites are shown in Fig. 2.  

A total of 13,805 individuals were counted from 
the study sites (Table 3). Among them, birds were 
the highest in number (88%, 12,183) followed by 
mammals (6.3%, 872), amphibians (4.4%, 605), and 
reptilians (1.05%, 145, Table 3). Regarding the site-
wise total count of individuals, the highest number 
of individuals was counted at Shahbag (22%, 3,039) 
followed by Ramna (18.7%, 2,576), Uttara (15.3%, 
2,108) and Mirpur (13.6%, 1,872) (Table 3). 
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Figure 2. Species richness of wildlife recorded at  
different study sites of urban Dhaka megacity.



The highest value of Shannon-Wiener index was 
calculated (H′= 4.198) for site no.11 (Uttara), fol-
lowed by 3.64 for site 5 (Mirpur), 3.35 for site 1 
(Agargaon), 3.07 for site 8 (Old Dhaka) (Table 2). 
Species were more evenly distributed in the Agar-
gaon site (E = 0.921), probably due to the abundance 
of homestead trees that are lacking in Gulistan (E = 
0.595) (Table 2). 

 
Relative abundance 

 
Among the total species of wildlife, 20 (9.6%) 

were very common, 16 (7.7%) common, 20 (9.6%) 
uncommon and 153 (73.2%) species were rare (Table 
3). Among amphibians, 2 (16.7%) species were very 
common, 4 (33.3%) common, 3 (25%) uncommon, 
and 3 (25%) species were rare (Table 3). Among 
reptiles, 18 (94.7%) species were rare and the re-
maining one (5.3%) species was common. Among 
162 species of birds, 120 (74.1%) were rare, 16 
(9.9%) were uncommon, 15 (9.3%) were very com-
mon and 11 (6.8%) were common. Of the recorded 
mammals, 12 (75%) species were rare, 3 (18.8%) 
very common and 1 (6.3%) species was uncommon 
in Dhaka city (Table 3).  

 
Species similarity index 

 
Some species shared different habitats with 

other species. The similarity index indicates the 
sharing of habitats by the number of species re-
corded. The calculated index values range from 
0.13 to 0.52 (average=0.33) for pair-wise study 
sites, which means that on average 33% of the 
recorded species were common in all eleven sites 
(Table 3). 

 
Habitat and substrate utilization  

 
Species were the most abundant in trees than in 

other microhabitats; those being mostly birds. When 
comparing overall species in microhabitat types, 117 

species were found in trees followed by 78 in grass-
land, 50 in urban settlements, 36 on permanent 
waterbodies, 30 on temporary waterbodies (Fig. 3). 

Amphibians were mostly recorded from perma-
nent and temporary waterbodies and near its grass-
lands. Seven species of reptiles used grassland, 
which was their most frequently used microhabitat. 
Among birds, the highest numbers of species (102) 
were recorded in trees and the lowest (3) were ob-
served while flying. For mammals, the highest (10) 
species were found in grasslands. 

All wildlife species were found using different 
vertical layers of habitat and they frequently move 
in different canopy levels for foraging and dis-
playing other activities. Among them, 118 species 
used ground layers, which was the highest fol-
lowed by 84 species  in middle canopy, 71 in upper 
canopy, 62  in lower canopy and 56 in man height 
layer (Fig. 4). We found 17 species that utilized 
all substrate types (Fig. 4). The unique species 
number observed for different substrates is 72 for 
ground layer, 8 for lower canopy, 21 for middle 
canopy, 19 for upper canopy, and 7 for man height 
layer (Fig. 4). 
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Table 2. Shannon-Wiener indices listed by the study site. (Site 1- Agargaon; Site 2- Demra; Site 3- Gulistan; Site 4- Gulshan; 
Site 5- Mirpur; Site 6- Mohakhali; Site 7-Mohammadpur; Site 8- Old Dhaka; Site 9-Ramna; Site 10-Shahbag, and Site 11- 
Uttara).

Parameter Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Site 9 Site 10 Site 11
Shannon-Wiener 
Index (H′)

3.350 2.871 2.003 2.962 3.647 2.555 2.734 3.077 2.720 2.829 4.198

Evenness (E) 0.921 0.814 0.595 0.920 0.805 0.713 0.812 0.786 0.723 0.706 0.853

Figure 3. Microhabitat usage of wildlife 
in urban Dhaka city.
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 Threatened status 
 
According to IUCN Bangladesh (2015), among 

the 209 species of wildlife listed here, eight were 
Near Threatened (three reptiles, two birds and three 
mammals), two species Vulnerable (mammals), two 
species Data Deficient (bird), and 197 species were 
Least Concern (Table 3). 

DISCUSSION 
 

Species composition, abundance and distribution 
 
Urban habitats sometimes provide benefits for 

wildlife such as stable food availability, absence 
of natural predators and even green corridors for 
animals to move or migrate through, playing a vital 
ecological role in protecting local biodiversity. Our 
study has provided substantial baseline data on di-
verse taxa of wildlife with a significant number of 
different species, distribution and habitat utilization 
in the urbanized Dhaka megacity. The most diverse 
amphibian species were found in the family Dicro-
glossidae, having 8 (67%) species of frogs. The 
most frequently observed species was the Asian 
Common Toad (21.2%, 128 indiv.) and the least 
common was the Green Frog (0.33%, 2 indiv.), 
sighted only in NBG. Some amphibians were re-
corded only from one site. Of the recorded am-
phibians, the Marbled Toad, Jerdon’s Bull Frog, 
and Balloon Frog were not observed in this study 
but were recorded earlier by Reza & Perry (2015). 
They reported herpetofaunal species occurrence 
using both direct observation and literature search-
ing while we only used VES for this study. For 
this reason, we found fewer species of herpetofauna 

Figure 4. Substrate utilization of wild animals in Dhaka city 
(number denoted the species those utilized and shared single 
and or multiple substrates).
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than in the earlier study. But, we have two new lo-
cality distribution records for amphibian species 
(Kalasgram Skipper Frog and Yellow Striped Frog) 
not previously reported by Reza & Perry (2015). 
We also recorded four frog species in the city under 
the genus Fejervarya, among six recorded across 
Bangladesh. 

Reptiles were the least observed wildlife, 
found only in eight sites among the eleven sur-
veyed. Among the reptiles, the highest species di-
versity was found for the family Gekkonidae 
(21%, 4 species). As for species compositions, al-
most half of the species were snakes (47.4%, 9 
species) and the rest were lizards and turtles. More 
importantly, this study found two species of 
venomous snakes (Monocled Cobra and Binocled 
Cobra) in the grassland. No other published re-
ports about herpetofauna in Dhaka city are avail-
able. This study found 31 species of herpetofauna. 
However, Reza & Perry (2015) found 31 species 

of amphibians and reptiles in the Jahangirnagar 
University Campus (Savar), a neighboring loca-
tion of Dhaka city. They reported Ornate Flying 
Snake, Wall’s Bronzeback, Bowring’s House 
Gecko, Diard’s Blind Snake, Jerdon’s Blind Snake 
and Streaked Kukri Snake, which were not ob-
served at our study sites. On the other hand, we 
recorded new species distribution for seven rep-
tiles (White-spotted Supple Skink, Monocled 
Cobra, Roofed Turtle, Common Wolf Snake, 
Common Blind Snake, Common Bronzeback Tree 
Snake and Checkered Keelback).  

Species diversity of birds was the highest for 
the family Ardeidae (8%, 13 species). The order 
Passeriformes was the most diverse order repre-
senting 72 species of birds. This study recorded 
some rare species that usually occur in forests, such 
as the Crested Serpent Eagle, Alexandrine Parakeet, 
Plum-headed Parakeet, Red-breasted Parakeet, 
Lesser Racket-tailed Drongo, Ashy Woodswallow, 

Table 3. List of wildlife (Amphibia to Mammalia) observed in the urban Dhaka megacity. (n: Frequency of Occurrence, 
RA: Relative Abundance, VC: Very Common; C: Common, UC: Uncommon, R: Rare, LC: Least Concern, NT: Near Threa-
tened, VU: Vulnerable, DD: Data Deficient, GL: Grassland, PW: Permanent Waterbody, TW: Temporary Waterbody, RS:  
Roadside, US: Urban Settlement, T: Tree).
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Large Woodshrike, Red-whiskered Bulbul, Green-
billed Malkoha, Lesser Coucal, Collared Scops owl, 
Orange-breasted Green Pigeon, Green Imperial 
Pigeon and Grey-capped Emerald Dove. This is 
possible because these rare birds were recorded 
from peripheral habitats of Dhaka megacity and the 
Mirpur National Botanical Garden. NBG is a pro-
tected area of the Bangladesh Forest Department 
that is regulated by the Bangladesh Wildlife (Con-
servation and Security) Act, 2012 that probably fa-
cilitates the presence of many species of wildlife, 
particularly forest birds. It is understood that birds 
can move easily between habitats, so they prefer to 
aggregate in such habitats where food and nesting 
trees are available. Our results suggest that the re-
gional abundance of birds depends heavily on areas 
in which the traditional landscape and vegetation 
remain relatively intact. In addition, we also as-
sumed that these forest birds may migrate from 
neighboring protected areas like Bhawal National 
Park and Modhupur National Park, about 20 km 
and 50 km away from Dhaka city, respectively, 
while flying over the Dhaka city. 

Birds were seen easily in all study sites. This 
may be because some species prefer to colonize 
homestead urban habitats, for example, the Com-
mon Myna, House Crow, and Oriental Magpie 
Robin. In some study sites such as the Dhaka Uni-
versity campus, Ramna park, Uttara and Mirpur 
were represented by many species of birds. Uttara 
represented diverse habitats that were less disturbed 
and utilized by some important species of bird as 
foraging sites. We observed 34 species of birds in 
Shahbag near the Dhaka University campus. In the 
same study site, Akash et al. (2013) found 50 species 
and Chowdhury et al. (2014) found 78 species. We 
also observed 34 species of birds in Ramna park 
where Rajia et al. (2015) previously found 50 
species. Avian richness in Shahbagh and Ramna 
has decreased from previous years, probably due 
to the impact of anthropogenic factors (e.g. pollu-
tion, construction work, human pressure). In Uttara 
study site, we found 125 species of birds, but Sarker 
et al. (2009) reported only 27 species from 2 out of 
17 sectors of Uttara. In Uttara, particularly in Dia-
bari (a fragmented place of Uttara), there are many 
planted trees, which enrich the homestead forests, 
and some fallow lands, grasslands and aquatic 
bodies including ponds that provide suitable habitats 
for wildlife. The diversity of avifauna has been de-
creasing gradually in most of the locations of Dhaka 

city, particularly on the Dhaka University Campus 
(Fig. 5). However, this study recorded 24 colonies 
for bird species not reported before. 

Among mammals, one-third of the total mam-
malian species were under the order Carnivora 
(37.5%, 6 species) followed by the order Rodentia 
(25%, 4 species). Mammalian fauna, especially 
the Flying Fox (47.8%, 417 indiv.), was frequently 
found in Dhaka city, particularly in the Ramna 
park area; almost half of the observed mammalian 
individuals. Ramna park is the only site where 
large fruiting, resting and roosting trees are avail-
able, which facilitate Flying Fox to roam inside 
the park. Furthermore, Ramna park is managed 
and protected by the local administration, which 
might be the reason for the highest number of 
bats being sighted there. Urban habitats of Dhaka 
have a few patchy areas that can support urban 
mammals. We found some small mammals like 
the Common Mongoose, Five Striped Palm Squir-
rel in Old Dhaka. These small mammals are well 
adapted in urban habitats and use bushes and trees 
to hide. The habitat of Old Dhaka is suitable for 
these small mammals. We also found that the Gan-
getic River Dolphin occurred in Buriganga river 
near Bosila and that the Jungle Cat and Golden 
Jackal were only found in the riverside of Buri-
ganga. Buriganga is connected with the Meghna 
river via Dhaleswari which is used by the Gan-
getic River Dophin (IUCN Bangladesh, 2015). 
The riverside bushy areas are the ideal habitat for 
Jungle Cat and Golden Jackal. The other study 

Figure 5. Trends of avifauna in the urban Dhaka megacity, 
present Study - Curzon Hall, Dhaka University, Ramna Park 
and National Botanical Garden; Akash et al. (2013); Chowd-
hury et al. (2014); Islam et al. (2014); Rajia et al. (2015); 
Banu et al. (2016).



sites which we studied did not include this type 
of combined habitat hence they are seen here. We 
found a non-human primate, Rhesus Macaque in 
Gandaria within the Old Dhaka site.  

 
Diversity indices  

 
Diversity indices are important tools for priority 

settings to conserve species. The Shannon-Wiener 
index of diversity showed the species diversity of 
different study sites. Species diversity was rich in 
the sites where enriched floral diversity near the 
homestead and many waterbodies were present. 
Species richness is used in the similarity index to 
avoid species abundance to compare common 
species found in two sites. The highest number of 
shared species was found for Mirpur-Uttara (n = 48) 
and the lowest number was found in Demra-Gulshan 
areas. The habitat types in Mirpur and Uttara are 
similar to some extent (Table 1). For this reason, 
similarity was the highest for these sites indicating 
similar characteristics or closely related types of 
habitats supporting those urban wildlife species. 
This may be true because urban green spaces have 
been found to greatly influence species colonization 
and persistence rates (Gallo et al., 2017). In addition, 
‘Island Theory’ may be applicable for explaining our 
species richness results. For example, Mirpur and 
Uttara sites, like islands were less complex and more 
numerous than larger ecosystems. However, we 
have less opportunity to explain our data on 
species richness under this theory since the current 
study was conducted on a terrestrial ecosystem. 
Interestingly, Uttara and Mirpur, both larger-sized 
sites in our study area, have characteristics of larger 
islands, harboring more species than smaller sites 
like Demra and Gulshan, and Mohammadpur and 
Demra had fewer species and were more isolated 
from other sites. Our data about these species 
richness has been supported by the prediction of 
MacArthur & Wilson (2001) that insular species 
richness depends on island size and isolation from 
source regions. 

 
Habitat and substrate utilization 

 
The Common Tree Frog and Yellow Stripped 

Tree Frog were found in some trees. This means 
that urban trees may support some arboreal am-
phibians. The Common Tree Frog and Yellow 
Stripped Tree Frog were observed at man height 

layer and all other species were seen using the 
ground layer of gardens and patchy habitats such 
as grassland, permanent waterbodies like ponds 
and rivers, temporary waterbodies like canals and 
drains, roadside vegetation and urban settlements. 
Reptilian species were found in arboreal habitats 
except for the Checkered Keelback and Striped 
Keelback, which were found in permanent as well 
as temporary waterbodies. The Indian Flap-Shell 
Turtle and Indian Roofed Turtle were found in 
temporary waterbody. Since reptilians are cryptic 
they change their habitats more frequently than 
others. In addition, reptilian diversity is known 
to be the lowest in urbanized areas for several   
reasons (Gibbon et al., 2000; Mitchell et al., 2008; 
Todd et al., 2010). This supports our results that 
reptiles may not prefer urban and disturbed habi-
tats.  

Birds used homestead trees, grasslands, even 
waterbodies for feeding, breeding and also to protect 
their territory. They were found in all types of layers 
from the ground level to the upper canopy. The 
Asian Palm Swift, Black Kite and House Swift were 
observed flying in all the study sites. 

The highest species richness for mammals was 
found in terrestrial habitats, which includes grass-
lands, urban settlement and roadside vegetation. 
Squirrels, shrews, bats and macaque used differ-
ent canopy layers because of their arboreal and 
aerial adaptations. Mammals are more susceptible 
than birds to the physical barriers that character-
ize the urban matrix, such as roads, buildings, 
artificial waterways, and increased human activity 
(Crooks, 2002; McKinney, 2006; Ordeñana et al., 
2010).  

 
Identification of anthropogenic threats  

 
Unmanaged sewage systems and waste dump-

ing pose serious threats to most wildlife habitats. 
We found that industrial and household polluted 
water were being directly discharged into city 
lakes, ponds, canals and nearby rivers without 
any treatment. Wastes materials such as plastics, 
polythenes, styrofoam food boxes, chips packets 
and other garbage were found disposed of openly 
in aquatic and terrestrial habitats. We identified 
construction works in progress that was poten-
tially destroying wildlife habitat and hampering 
the migration route of different species. Random 
vehicle movements, use of parks and gardens as 
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a short passageway were also identified during 
the study period. Previous studies also identified 
pollution, mismanagement of waste materials, 
drainage problems as threats for Dhaka city 
(Hasan & Mulamoottil, 1994; Ahmad, 2009; 
Alom & Khan, 2014). These factors are known 
to adversely impact wildlife populations in urban 
communities (Emlen, 1974). Especially amphib-
ians and other aquatic species are most likely to 
be affected as new infrastructure fills existing 
aquatic habitats and cut-off linkages between 
aquatic habitats. Thus, normal breeding activities 
of wildlife may be hampered due to such anthro-
pogenic disturbances.  

In conclusion, urban and suburban habitats are 
becoming increasingly important to biodiversity 
conservation efforts. This is obvious, as this study 
found rich vertebrate wildlife diversity, including 
some rare forest birds in the urban habitat. Natural 
habitats for wildlife in the urban Dhaka megacity 
have gradually been damaged (Banu et al., 2016, 
Akash et al., 2018), consequently, urban areas pos-
sess a great potential for being considered as future 
conservation areas (Magle et al., 2012). This study 
suggests that further research is important to under-
stand how and which anthropogenic factors affect 
wildlife in the Dhaka megacity. Similarly, city archi-
tects and city administration need to understand the 
ecological effects of urbanization and make plans 
in line with protecting urban biodiversity. 

In closing, we would like to encourage urban 
planners, decision-makers, ecologists and wildlife 
biologists to work together to formulate conser-
vation plans to protect the urban wildlife and to 
make an eco-friendly urban megacity that is good 
for both humans and wildlife. 
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