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ABSTRACT: Nijhum Dwip National Park is a biodiversity-rich coastal ecosystem 

that plays a crucial role in preserving a variety of plant and animal species. It is 

made up of a series of islands, primarily covered by mangroves, tidal forests, and 

mudflats which serve as vital habitat for birds. A study was conducted on the 

impacts of anthropogenic activities on birds of Nijhum Dwip National Park from 

October 2023 to March 2024. Studying the impacts of anthropogenic activities on 

birds of this area is significant for ensuring the long-term health of bird 

populations, especially migratory species that rely on the diverse ecosystems of 

the park. A total of 67 species of birds belonging to 56 genera, 32 families and 13 

orders were recorded from Nijhum Dwip National Park. The eight major 

anthropogenic activities (overfishing, tourism, hunting, deforestation, sound 

pollution, settlement, agricultural practices, and water pollution) were observed in 

the study area throughout the study period. Of all the human activities, 

overfishing caused a severe level (27.88%) of disturbance followed by tourism 

(21.15%), hunting (18.26%), and sound pollution (14.42%) having a moderate level 

of disturbance. This study reveals that human disturbances have a severe impact 

on the habitat, food, breeding behaviour, and survival of birds. The obtained 

results are significant for the conservation and management efforts since they 

indicate levels of human disturbances across the habitat. By understanding the 

threats posed by human activities, we can preserve the habitat of birds and 

maintain the integrity of the ecosystem which contributes to the broader goals of 

biodiversity conservation and sustainable development in the region. 

Key words: Bird survey, overfishing, tourism, hunting, sound pollution, 

disturbances and NDNP. 

INTRODUCTION 

  Mangroves are the dominant ecosystems found along the coasts of 

subtropical and tropical regions worldwide which act as natural buffers between 

the land and sea (Wolf 2012). Mangrove swamps protect coastal areas from 

erosion, storm surges (especially during tropical cyclones), and tsunamis (Takagi  
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et al. 2016). These ecosystems are characterized by a unique assemblage of 

plants and animals that are adapted to the challenging conditions of the 

intertidal zone and also holds a vital habitat for birds that nest in their dense 

canopy.  

The avifaunal diversity of an area needs to be described in outlining the 

stage and quality of the environment (Rajia et al. 2015). Birds are often utilised 

as an indicator variable in biological and ecological monitoring (Lin et al. 2008; 

Rajia et al. 2015). Birds provide all four categories of ecological services: 

provisioning, regulating, cultural, and supporting (Whelan et al. 2008). Through 

the services offered by birds, they indirectly and directly benefit humans as bio-

indicators, pollinators, seed dispersers, predators, scavengers, and ecosystem 

engineers (Sekercioglu 2006; Wenny et al. 2011).  Birds form a very pivotal link 

towards maintaining a healthy environment (Jaman et al. 1999; Rajia et al. 

2015). 

Anthropogenic activity is an acronym used to describe a variety of human-

caused disturbance events that can affect wildlife and might also result in a 

strong impact on the environment and natural resources (Beilin et al. 2018). 

Habitat degradation, fragmentation, agricultural intensification, pollution, 

deforestation, and invasion by exotic species are some of the human 

disturbances that negatively affect the ecosystem (Mazumder 2014; Scanes 

2018). Several studies suggest that increased human activities generally reduce 

community populations by reducing suitable habitat, food, and breeding 

opportunities, thus leading to the local loss of wildlife species (Thompson and 

Jones 1999; Jackson et al. 2001; Fernandez-Juricic et al. 2004). Research on 

the disruptive impact of human activity which is particularly acute for bird 

populations has mounted in recent times as human influences on wild species 

seem to accelerate (Jackson et al. 2001; Francl and Schnell 2002).  

Nijhum Dwip National Park is an island that is ecologically important for the 

migration of water birds. Bangladesh Government declared Nijhum Dwip as a 

National Park in 2001 and also a Marine Reserve in 2019 (EAAFP 2011). Despite 

the importance and potential of wildlife diversity, very few research works have 

been conducted on anthropogenic activities in that area. Iftekhar & Takama 

(2008) conducted a study on perceptions of biodiversity, environmental services, 

and conservation of planted mangroves in Nijhum Dwip Island; whereas, 

Chowdhury et al. (2020) worked on globally threatened shorebirds of Nijhum 

Dwip National Park and management implications. Sobnam & Mamun (2021) 

studied land cover and coastline change assessment of Nijhum Dwip. Yet, 

detailed research with regard to anthropogenic activities relating to the avifauna 

of Nijhum Dwip National Park has not been done so far. The main objectives of 
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the current study were to make a checklist of the avifauna; to identify and 

quantify different sorts of anthropogenic activities; to analyze the impacts of 

anthropogenic activities; and to propose conservation measures to mitigate the 

effect of anthropogenic activities on avian diversity in the Nijhum Dwip National 

Park.  

MATERIAL AND METHODS 

Study Area: The Nijhum Dwip National Park (NDNP) is situated 3 km southwest 

of the Hatiya upazila and 115.3 km south of the city of Noakhali (Hossain et al. 

2013; Chowdhury et al. 2020). It lies approximately between latitude 22°01''01" 

to 22°05'02" N and longitude 90°57'03" to 91°03'00" E (Chowdhury et al. 2020).  

The NDNP covers approximately 16,352 ha of area (Hossain et al. 2013; 

Chowdhury et al. 2020). Approximately 68% of the land is covered by mangrove 

forest making it a significant land use (Iftekhar & Takama 2008). 

       The NDNP has a generally flat topography, with the mean elevation at 

roughly 2.4 meters above the mean sea level (Rafikul et al. 2021). It has a 

tropical monsoon climate with heavy rainfall and a brief dry season (Rafikul et 

al. 2021). The monthly temperature varied during the study period and was 

recorded as lowest (14.93°C) in January and highest (32.92°C) in October. The 

current study was carried out at two different sites within the NDNP (Fig. 1).  

Those were - 

        Site A: Forest office and its surrounding areas: The Forest office is located on 

the southwest side of the NDNP. It has abundant natural resources spread 

across an area of 3600 ha. There are various mangrove forest tree species found 

in this area, such as Keora (Sonneratia apetala), Gewa (Excoecaria agallocha), 

and Baen (Avicennia officinalis) etc (Saha et al. 2014; Razia et al. 2019). 

         Site B: Chowdhury Canal Shore and its surrounding areas: Chowdhury 

Canal is situated in the western part of NDNP covering an area of 2100 ha. It 

constitutes different kinds of wetland habitats, including intertidal mudflats, 

brackish marshes, planted mangroves, sandbars, beaches, agricultural areas 

etc. (Bird et al. 2010; Kumar & Ghosh 2012). The region experiences twice-daily 

tidal inundations and is constantly changing, with frequent occurrences of 

sedimentation and soil deposition (Hossain et al. 2017; Sarker et al. 2021). 

Keora (Sonneratia apetala) is the most significant tree species planted here (Saha 

et al. 2014). This area plays a vital role in the winter migration of birds. 

       Study methods:  The present study was conducted from October 2023 to 

March 2024. Fieldwork was conducted two times a day, in the morning (06:00-

10:00) and afternoon (15:00-18:30) using the direct field observation method. 

Every month two days were dedicated to observe the birds and anthropogenic 

activities in each study site. The visibility of avifauna and the occurrence of 
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anthropogenic activities were taken into consideration while choosing the timing 

of the fieldwork. Binoculars (Bushnell 10X42) were used to observe the avifauna 

in the study area. The camera (Nikon D80 SLR) was to take photographs and 

record videos of the birds. To identify the avian species we followed Grimmett et 

al. (2021) and Ali (2002). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Map of the Nijhum Dwip National Park (CREL Project 2017). 

       

          Bird survey: The line transect technique was employed to survey birds in 

the study sites. There were a total of 40 transect lines. Each transect line was 

measured to be between 200 meters in length and 50 meters in width on either 

Chowdhury Canal 

Forest Office 
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side. Birds were counted inside the transect lines that were set out at the study 

sites. The bird population was estimated using direct counting (physical count 

and calls or voices). The study sites were routinely inspected by methodically 

walking on predetermined routes. 

        Analysis of anthropogenic activities: Every time the field was visited the 

frequency (n) of a particular event observed was recorded, leading to the 

occurrence frequency. To estimate, compare and quantify the exposure of 

human disturbances in a transect line, the total disturbances were summed 

together. Thus, the percentages of the disturbances in the two study sites were 

analyzed. To evaluate the level of disturbances a categorization system was 

developed based on their occurrence frequencies (severe level ≥ 25%, moderate 

level = 11%- 24%, and low level ≤ 10%).  

           Data analysis: The percentages of anthropogenic activities were 

calculated and obtained results were compared using the t-test. Microsoft Excel 

2010 software was used for the t-test. The findings was considered significant if 

the value of p<0.05. 

 

                              RESULTS AND DISCUSSION 

         Bird survey: During the bird survey, a total of 67 species were identified, 

comprising 13 orders and 32 families (Table 1). The total number of individuals 

observed was 1337. Among the orders, Passeriformes had the highest number 

21 species (31.35%) of birds followed by Charadriformes 14 species (20.89%), 

Anseriformes 8 species (11.94%), Pelecaniformes 6 species (8.95%), 

Coraciiformes 5 species (7.46%), Falconiformes 3 species (4.47%), Piciformes 3 

species (4.47%), Columbiformes 2 species (2.98%), and rest all orders 1 species 

(1.49%) each (Fig. 2).  

        The current bird survey showed that the number of avian species increased 

compared to the previous surveys. But the population sizes have decreased. 

Chowdhury et al. (2020) listed a total of 58 waterbird species and 12,898 

individuals from the NDNP in 2020. The apparent reason behind the reduction 

of the bird populations might be the human encroachment in the national park 

area and the disturbances caused by them.  

Table 1. Recorded bird species from the NDNP 

Family Scientific Name Common Name No. of 
individuals 

                                                        Order 1. Pelecaniformes 

Ardeidae Ardeola grayii Indian Pond Heron  11 
Bubulcus libis  Cattle Egret  44 
Ardea alba  Great White Egret 6 
Ardea cinerea  Grey Heron  1 
Ardea intermedia  Intermediate Egret 55 
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Threskiornithidae Threskiornis melanocephalus  Black-headed Ibis 22 
Order 2. Anseriformes 

Anatidae Mareca peneloe  Eurasian Wigeon 245 
Anus acuta  Northern Pintail 16 
Spatula clypeata  Northern Shoveler 23 
Tadorna tadorna  Common Shelduck 98 
Dendrocygna bicolor  Fulvous Whistling Duck 54 
Tadorna ferruginea  Ruddy Shelduck 7 
Dendrocygna javanica  Lesser Whistling Duck 112 
Anser indicus  Bar-headed Goose 26 

Order 3.Falconiformes 
Falconidae Felco Subbuteo  Eurasian Hobby 3 

Haliastur indus  Brahming  Kite 2 
Falco peregrinus Peregrine falcon 6 

Order 4. Charadriiformes 
Laridae Sterna hirundo  Common Tern  43 

Chlidonias hybrid Whiskered Tern 122 
Gelochelidon nilotica  Common Gull-billed 

Tern 
72 

Larus ichthyaetus Pallas's Gull 82 

Charadriidae Pluvialis squatarol  Grey Plover 5 
Charadrius mongolus  Siberian Sand Plover 7 
Pluvialis fulva  Pacific Golden Plover 47 
Charadrius alexandrinus  Kentish Plover 16 

Scolpacidae Numenius arquata   Eurasian Curlew  2 
Actitis hypoleucos   Common Sandpiper 10 
Tringa glareola  Wood Sandpiper 4 
Numenius phaeopus   Whimbrel  4 
Xenus cinereus  Terek Sandpiper  16 
Tringa totanus  Common Redshank 20 

Order 5. Suliformes 
Phalacrocoracidae Microcarbo niger  Little Cormorant  12 

Order 6. Cuculiformes 
Cuculidae Eudynamys scolopaceus  Western Koel 1 

Order 7. Columbiformes 
Columbidae Columba livia  Rock Dove  7 

 Spilopelia chinensis  Eastern Spotted Dove 1 
Order 8. Piciformes 

Picidae Dendrocopos macei  Fulvous-breasted 
Woodpecker  

1 

Picoides canicapillus  Grey-capped  
Woodpecker 

2 

Dinopium benghalense  Black-rumped 
Flameback 

2 

Order 9. Strigiformes 
Tytonidae Tyto alba  Common Barn Owl 1 

Order 10. Coraciiformes 

Meropidae Merops orientalis  Asian Green Bee -eater 4 
Merops philippinus  

 
Blue-tailed Bee-eater 2 

Alcedinidae Alcedo atthis  Common Kingfisher 1 
Halcyon smyrnensis  White-throated 

Kingfisher 
1 

Todiramphus chloris Collared Kingfisher 6 
Order 11. Caprimulgiformes 

Caprimulgidae Caprimulgus macrurus Large–tailed Nightjar 1 
Order 12. Apodiformes 

Apodidae Cypsiurus balasiensis  Asian Palm Swift  6 
Order 13. Passeriformes 
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Sturnidae Lamprotornis bicolor  African Pied Starling 13 
Acridotheres fuscus  Jungle Myna 5 
Acridotheres tristis  Common Myna 3 

Corvidae Corvus splendens  House Crow 7 
Corvus macrorhynchos  Large-billed Crow 5 

Dicruridae Dicrurus macrocercus  Black Drongo 6 

Oriolidae Oriolus larvatus  Eastern Black-headed 
Oriole 

1 

Artamidae Artamus fuscus  Ashy Woodswallow 13 
Campephagidae Coracina macei  Indian  Cuckooshrike 2 

Phylloscopidae Phylloscopus fuscatus  Dusky Warbler  3 
Rhipiduridae Rhipidura albicollis  White Throated Fantail 1 
Muscicapidae Ficedula albicilla  Red - throated 

Flycatcher 
1 

Copsychus saularis  Oriental Magpie Robin 5 
Laniidae Lanius schach  Long-tailed Shrike 6 
Pycnonotidae Pycnonotus cafer  Red-vented Bulbul 12 
Paridae Parus major  Great Tit  1 

Hirundinidae Hirundo rustica  Barn Swallow 7 
Passeridae Passer domesticus  House Sparrow 8 
Polceidae Ploceus philippinus  Baya Weaver 3 
Motacillidae 

 

Motacilla cinerea  Grey Wagtail 4 
Motacilla alba  White Wagtail 2 

Total= 1337 

 

 

 

Figure 2. Percentages of occurrences of birds under different orders observed in the NDNP. 

 

Analysis of anthropogenic activities  

         Anthropogenic activities in different study sites: A six-month assessment in 

the NDNP revealed that a total of 53% of human disturbances occurred in site- 

A. Among these disturbances, overfishing 27.27%, tourism 21.82%, hunting 

16.36%, sound pollution 14.55%, deforestation 7.27%, settlement 7.28%, water 
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B. The percentages were as follows: overfishing 28.58%, hunting 20.41%, 

tourism 20.40%, sound pollution 14.28%, deforestation 10.21%, agricultural 

activities 6.13%, water pollution 0%, and settlement 0% (Table 2).  

       The comparison of these two study sites revealed that the human 

disturbances in site- A is slightly higher than site- B and the disturbances in 

two study sites did not vary significantly (t= 0.999799). Among all the activities 

overfishing mostly affected both study sites. Hunting, tourism and sound 

pollution also moderately impact the ecosystem of these two study sites. Other 

activities have a minor impact on the ecosystem. Chowdhury et al. (2020) 

reported the mortality of shorebirds due to the use of fishing nets in the NDNP. 

On the other hand, Islam & Bhuiyan (2015) mentioned the occurrence of human 

activities including illegal logging and timber harvesting, pollution from 

shipping, oil spoilage, and other things in the Sundarbans mangrove forest.  

        Anthropogenic activities in different months: The current study findings 

reveal that anthropogenic activities in November (22.11%) were the highest, 

followed by October (17.30%), December (18.26%), January (19.23%), February 

(12.50%), and the lowest in March (10.57%) (Fig. 3).  

       The monthly differences in anthropogenic activities during the study period 

could be attributed to factors like seasonal fluctuations, tourism patterns, and 

fishing restrictions. Fishing activity peaks in November as local anglers take 

advantage of calmer seas and abundant fish after the rainy season. Besides, 

November marks the beginning of the dry season which is the peak time for the 

arrival of migratory birds. The mangrove forest and bird populations attract 

many tourists. These increased numbers of visitors are the reason for 

anthropogenic activities like fishing, hunting, pollution, and other disturbances. 

On the other hand, March marks the end of the winter season and the transition 

to pre-monsoon conditions. This period can bring heat waves, increased 

humidity, and unpredictable weather which potentially discourage tourism. 

Moreover, March aligns with the spawning season of fishes. Because of fishing 

restrictions, there may be a decline in fishing activity in March.  

       Levels of anthropogenic activities: During the study period, overfishing 

(27.88%) caused a severe level of disturbances among all anthropogenic 

activities observed in the NDNP. Subsequently, tourism (21.15%), hunting 

(18.26%), and sound pollution (14.42%) can be regarded as moderate level 

disturbances, with possible effects on bird species. Ultimately, deforestation 

(8.65%), settlements (3.85%) agricultural practices and water pollution (2.88%) 

can be considered as low level disturbances that may have accidental effects on 

bird species of the NDNP (Fig. 4).  

      Overfishing was the most significant human activity harming bird species. It 

directly affected the availability of food supplies for birds. Fish is a major source 

of food for birds living there. Therefore, when fish populations fall as a result of 
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overfishing, it disrupts the food chain. Thus, birds struggle to obtain enough 

food to survive and this may result in reductions in the bird population. 

Additionally, some birds were seen to get entangled with the fishing net which 

caused their death. Similarly, Chowdhury et al. (2020) reported that migratory 

birds in the park may be disturbed by local fishing operations and tourist 

activities in NDNP. 

 

Table 2: Frequency of the anthropogenic activities in two distinct sites of the NDNP 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 

 

Figure 3. Anthropogenic activities in different months throughout the study period. 
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                              Name of the study sites 

Site A: Forest office and 
its surrounding areas 

Site B: Chowdhury canal 
shore and  its surrounding 
areas 

Frequency of 
occurrence (n) 

     (%) Frequency of 
occurrence (n) 

     (%) 

Hunting 9 16.36% 10 20.41% 

Overfishing 15 27.27% 14 28.58% 

Deforestation 4 7.27% 5 10.21% 

Sound pollution 8 14.55% 7 14.28% 

Tourism 12 21.82% 10 20.40% 

Agricultural 

activities 

0 0% 3 6.13% 

Water pollution 3 5.45% 0   0% 

Settlement 4 7.28% 0   0% 

Total 55 53% 49 47% 
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Figure 4. Levels of anthropogenic activities occurred in the NDNP. 

Compared to overfishing tourism, hunting and noise pollution can be 

described as having average scores of disturbances, as these may result in more 

subtle or delayed changes to birds. The rest of the disturbances like 

deforestation, human settlement, water pollution, and agricultural activities may 

be less immediate in the study area. Chowdhury et al. (2020) stated hunting, 
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but even the ecological dynamics that put the general health of the ecosystem at 

risk. 

       Many authors have reported human disturbance as a cause of concern for 

different species (Baudians and Lloyd 2007; Holm and Laursen 2009). Activities 

such as fishing and poaching directly exploit wildlife populations, leading to 

declines and even extinctions of species (Ripple et al. 2014). Steven & Castley 

(2013) identified tourism as a threat to critically endangered and endangered 

bird species. 
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        Management implications: The management of anthropogenic activities at 

NDNP can be accomplished by a variety of strategies, such as community 

involvement, law enforcement, ecotourism development, and habitat restoration. 

In addition to offering sustainable subsistence options for the local population, 

these initiatives aim to reduce the adverse effects of human disturbances on 

biodiversity. Activities that are destructive to the park's ecosystem will be less 

common when it is supported by community-based conservation initiatives. The 

natural resources of the national park must be protected by strict monitoring of 

laws against illegal fishing, tourism, hunting and deforestation. For the 

management of anthropogenic activities cooperation among local people, NGOs, 

and government authorities is essential. The results of this research will assist 

the stakeholders in determining appropriate actions for management planning. 

Proper implementation, regulation, and public awareness are essential for 

conserving avifauna and maintaining ecological balance. 

Several studies in recent years have reported that laws and regulations 

enforcement (Mascia et al. 2003), and research and monitoring bird populations 

(Newton 2004) help to mitigate anthropogenic activities. 

 

                             CONCLUSION 

The present study in the Nijhum Dwip National Park concludes by 

highlighting the significant effects of anthropogenic activities on avian 

populations and their habitat. The research findings indicate that overfishing, 

tourism, hunting, and sound pollution may have a disruptive impact on the 

activities, behaviours and population of the birds. These results consequently 

highlight the necessity of proper conservation strategies to reduce human 

disturbances and protect the national park. Further research is needed to gain a 

better understanding of the relationship between human activities and bird 

communities, ultimately aiding in the long-term conservation of this unique 

environment. 
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