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Abstract: This article provides an overview of the challenges and consequences of anthropogenic activities
on bird migration in India. The article discusses the impact of habitat loss and fragmentation due to
urbanization, deforestation, and other human activities, as well as the effects of pollution and toxins on
migratory birds, including impacts on health, reproduction, and behavior. The article also explores how
climate change is affecting bird migration patterns and populations in India. The impact of electric
infrastructure, such as power lines and wind turbines, on migratory birds, including mortality rates and
effects on behavior, is also discussed. Furthermore, the article examines the impact of hunting and
poaching on migratory birds, including impacts on populations, and migration patterns, and the effects of
wetland degradation, including drainage, soil or land filling, and pollution, on migratory bird populations
in India. Finally, the review provides an overview of conservation efforts and strategies aimed at
protecting migratory birds in India, including habitat protection, education, and policy interventions.
Overall, this review highlights the urgent need for continued efforts to conserve and protect migratory bird
populations in India.
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I. INTRODUCTION
India is a critical stopover and wintering destination for migratory birds along the Central Asian Flyway (CAF) which
spans from the Arctic tundra to the Indian Ocean. India's diverse landscapes and climatic conditions make it an
important habitat for over 450 species of migratory birds. These species migrate to and from India every year, seeking
breeding, feeding, and overwintering habitats.
Migratory birds are subjected to numerous challenges as they travel across long distances during their annual cycle.
One of the major challenges that impact migratory birds is anthropogenic activities, which are activities associated
with human populations and their impacts on the environment. The anthropogenic activities that impact migratory
birds in India are diverse and include urbanization, road constructions, land filling activity, electric towers, depleting
wetlands, and uneven tidal water movement.
Urbanization has led to the loss and fragmentation of bird habitats in India. Urban areas often replace natural habitats
such as wetlands and forests with buildings, roads, and other infrastructure, leading to the loss of feeding, breeding,
and roosting sites for migratory birds (Maheswaran et al., 2019). Similarly, road constructions also lead to habitat
fragmentation, which can isolate bird populations and lead to declines in their populations. Land filling activities,
which involve filling of wetlands and other natural habitats with soil, rocks, and debris, also lead to the loss of bird
habitats in India. This activity often destroys the breeding, feeding, and roosting sites of migratory birds (Ramesh &
Krishnaswamy, 2017).
Electric towers and power lines have also been identified as a major cause of bird mortality. Migratory birds often
collide with power lines and electric towers, resulting in injury or death. In addition, electric towers can also cause
electromagnetic fields that may disturb bird behavior and interfere with their migration (Maan et al., 2017).
Wetland degradation has also led to a decline in migratory bird populations in India. Wetlands are essential for
migratory birds as they provide breeding, feeding, and roosting habitats. However, wetlands in India are being drained,
filled, and polluted at an alarming rate, leading to the loss of critical habitats for migratory birds (Ramesh &
Krishnaswamy, 2017).
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Furthermore, climate change has also emerged as a significant threat to migratory birds in India. Changing climatic
conditions, such as altered precipitation patterns, rising temperatures, and extreme weather events, can alter the timing
of migratory bird arrival and departure, disrupt breeding and feeding habitats, and affect bird behavior and survival
(Srinivasan et al., 2021).

Finally, uneven tidal water movement can lead to changes in feeding and breeding grounds for migratory birds,
especially those that rely on estuarine and intertidal habitats. Changes in tidal water movement can also affect the
behavior and migration patterns of migratory birds in India (Zockler et al., 2019).

Overall, the anthropogenic activities that impact migratory birds in India are diverse and can have severe consequences
on migratory bird populations. However, many conservation efforts are underway to mitigate these impacts and protect
migratory birds in India.

Habitat Loss and Fragmentation

Habitat loss and fragmentation are two of the major challenges faced by migratory birds in India due to anthropogenic
activities. Urbanization, deforestation, land use changes, and other human activities have resulted in the loss and
fragmentation of natural habitats of birds, leading to a decline in their populations and altering their migratory patterns.
Urbanization and the expansion of cities have led to the destruction of natural habitats of birds in India. The growth of
cities has resulted in the conversion of agricultural lands, wetlands, and other natural habitats into urbanized areas,
resulting in habitat loss and fragmentation for migratory birds (Ali & Ripley, 1987). The construction of buildings,
roads, and other infrastructures has also led to habitat fragmentation, which has disrupted the migratory routes of many
bird species (Katti et al., 2017). For instance, the construction of a highway in the Western Ghats has resulted in the
fragmentation of bird habitats and a decline in the population of some migratory bird species (Raman et al., 2006).
Deforestation is another major driver of habitat loss and fragmentation for migratory birds in India. The expansion of
agriculture, mining, and other human activities have led to the clearing of forests, resulting in a loss of natural habitats
for birds (Islam & Rahmani, 2004). Deforestation has also resulted in habitat fragmentation, which has disrupted the
migratory routes of many bird species (Chettri et al., 2018). For instance, the loss of forest cover in the Himalayan
region has led to the decline in the population of some migratory bird species (Gopi et al., 2013).

Land use changes, such as conversion of wetlands, grasslands, and other natural habitats for agriculture or other human
activities, have also resulted in habitat loss and fragmentation for migratory birds in India. Wetlands are crucial
habitats for migratory birds, but they are under threat due to anthropogenic activities such as land filling and
construction (Ramesh & Krishnaswamy, 2017). The destruction and degradation of wetlands have resulted in the loss
of important stopover sites for migratory birds, which has affected their survival and reproductive success (Zdckler et
al., 2019).

In conclusion, habitat loss and fragmentation are major challenges faced by migratory birds in India due to
anthropogenic activities such as urbanization, deforestation, and land use changes. The destruction of natural habitats
and the fragmentation of migratory routes have resulted in a decline in the population of many bird species, affecting
their survival and reproductive success. Therefore, it is essential to implement conservation measures to protect the
natural habitats of migratory birds in India and to promote sustainable development practices that minimize the impact
of human activities on the environment.

Pollution and Toxins
Pollution and toxins have become significant challenges for migratory birds in India. The country's rapidly growing
industries, transportation networks, and expanding urban centers have led to an increase in air, water, and soil
pollution. In addition, the use of pesticides and other toxic chemicals in agriculture and other industries have had
negative impacts on the health, reproduction, and behavior of migratory birds.

One of the most significant pollutants affecting migratory birds is air pollution, particularly in urban areas. Urban air
pollution is known to cause respiratory diseases and damage to birds' lungs, which can lead to reduced fitness,
decreased ability to migrate, and decreased life expectancy. The emission of toxic gases such as sulfur dioxide,
nitrogen oxides, and carbon monoxide can also have indirect effects on bird populations by causing changes in weather
patterns, which in turn can affect the timing of migration and availability of food resources (S
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Water pollution is another major threat to migratory birds in India. Many of the country's wetlands have become
severely degraded due to human activities such as waste disposal, land use changes, and industrial activities. Pollutants
such as heavy metals, pesticides, and industrial waste products can accumulate in the food chain and affect the health
of migratory birds, particularly those that rely on wetlands as stopover sites during migration (Bhattacharya et al.,
2018).

Pesticides and other toxic chemicals used in agriculture and other industries can also have negative impacts on
migratory birds in India. Many birds are inadvertently exposed to pesticides through contaminated food sources or
directly through skin contact. The use of these chemicals has been linked to reproductive failure, decreased immune
function, and behavioral changes in migratory bird populations (Kumar et al., 2017).

In addition, light pollution, noise pollution, and other forms of human disturbance can also impact migratory birds in
India. Light pollution can disrupt the migratory patterns of nocturnal birds, while noise pollution can interfere with
communication and alter the behavior of migratory birds (Sharma et al., 2021).

Overall, pollution and toxins pose significant threats to migratory birds in India, and effective conservation strategies
must be implemented to mitigate these impacts. This may include the implementation of pollution control measures,
the restoration of degraded habitats, and the promotion of sustainable agricultural practices.

Electric Infrastructure

Electric infrastructure, including power lines, wind turbines, and other structures, has become increasingly prevalent in
India, resulting in a range of impacts on migratory bird populations. One of the primary impacts of electric
infrastructure on migratory birds is mortality, which can occur due to collisions with power lines, wind turbines, and
other structures (Erickson et al., 2014). The risk of collision is particularly high for birds that fly at low altitudes, such
as waterfowl, raptors, and cranes (De Lucas et al., 2005).

Several studies have documented high rates of mortality among migratory birds due to collisions with electric
infrastructure in India. For example, a study conducted in the Kutch region of Gujarat found that power lines were
responsible for the deaths of several species of migratory birds, including the lesser flamingo, black-necked stork, and
painted stork (Jethva&Jhala, 2013). Another study conducted in Rajasthan found that power lines were responsible for
the deaths of several species of raptors, including the white-bellied sea eagle, steppe eagle, and tawny eagle (Mishra et
al., 2016).

In addition to mortality, electric infrastructure can also have indirect effects on migratory birds by altering their
behavior. For example, birds may avoid areas near power lines and wind turbines, which can result in habitat
fragmentation and reduced foraging opportunities (Bevanger, 1998). This can lead to a range of negative impacts,
including reduced reproductive success and population declines.

To address the impacts of electric infrastructure on migratory birds, a range of mitigation measures have been
proposed, including burying power lines, using bird diverters, and carefully siting wind turbines (Smallwood &
Thelander, 2008). However, these measures are not always effective, and more research is needed to develop effective
strategies for minimizing the impacts of electric infrastructure on migratory bird populations in India.

Hunting and Poaching

Hunting and poaching are significant anthropogenic activities that have a negative impact on migratory birds in India.
Several species of migratory birds, including waterfowl, cranes, and raptors, are hunted and poached for their meat,
feathers, and other body parts. This illegal practice poses a severe threat to migratory bird populations in India,
affecting their populations, behavior, and migration patterns.

According to a study by Amano et al. (2018), hunting and poaching are responsible for the decline in migratory bird
populations in India. The study highlights that poaching activities are prevalent in several regions of India, and
migratory birds are among the most targeted species. The practice is a primary threat to the survival of migratory birds,
with some species facing near-extinction due to hunting and poaching.

Hunting and poaching also impact the behavior of migratory birds in India. A study by Devictor et al. (2008) found
that hunting and poaching lead to changes in the behavior of migratory birds, such as altered flight routes, feeding, and
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breeding behaviors. The study highlights that the changes in behavior could negatively impact the survival and
reproductive success of migratory birds.

Hunting and poaching also disrupt the migration patterns of migratory birds in India. A study by Lohani et al. (2015)
highlights that hunting and poaching activities along the migratory routes of birds could lead to significant disruptions
in their migration patterns. The study notes that the practice could result in a decline in the number of migratory birds
reaching their breeding grounds, affecting the populations of the species.

Efforts have been made to curb hunting and poaching in India. The Wildlife Protection Act of 1972 and the Indian
Forest Act of 1927 provide legal protection to migratory birds in India. However, despite the legal protection, hunting
and poaching activities continue to occur in several regions of India, often driven by a high demand for bird meat and
feathers in the local markets.

In conclusion, hunting and poaching pose a severe threat to migratory birds in India, affecting their populations,
behavior, and migration patterns. Strict enforcement of existing laws and regulations, as well as public awareness and
education campaigns, are necessary to address this issue and ensure the survival of migratory birds in India.

Hunting and poaching of migratory birds are common in various parts of India, and it has serious implications for their
populations and migration patterns. The poaching of migratory birds is carried out for several reasons, including for
their meat, feathers, and other body parts that are used in traditional medicine. In many cases, these birds are also
considered as pests and are hunted to protect crops. The most commonly hunted migratory birds in India are ducks,
geese, cranes, and waders (Ahmad et al., 2018).

Hunting and poaching can have several impacts on migratory birds. The most direct impact is mortality. Many birds
are killed by hunters or trapped in nets or other hunting devices. The hunting of migratory birds can also lead to
population declines, especially if the hunting is not sustainable. In addition, hunting can also affect the behavior of
migratory birds. Birds that are hunted may become wary of humans and may avoid areas where they perceive a threat.
This can affect their migration patterns and may cause them to deviate from their usual routes or stopovers (Ahmad et
al., 2018).

The hunting of migratory birds is illegal in India, and the government has enacted several laws to protect these birds.
The Wildlife Protection Act, 1972, prohibits the hunting and poaching of migratory birds and provides for strict
penalties for those who violate these laws. In addition, several conservation organizations are working to raise
awareness about the importance of migratory birds and to promote their conservation.

Despite these efforts, hunting and poaching of migratory birds continue to be a significant problem in India. To address
this issue, there is a need for stricter enforcement of existing laws and for the development of sustainable hunting
practices. Additionally, it is important to raise awareness about the ecological and economic importance of migratory
birds and to promote their conservation (Chakraborty et al., 2019).

Wetland Degradation

Wetlands are important habitats for migratory birds, providing breeding, feeding, and resting grounds. However,
wetland degradation due to human activities has become a major threat to migratory bird populations in India. Wetland
degradation can occur through drainage, filling, pollution, and other anthropogenic activities. This section will discuss
the impact of wetland degradation on migratory bird populations in India.

Wetlands in India are being degraded at an alarming rate, with many wetlands being converted to agricultural land or
urban areas. Wetland degradation can have a significant impact on migratory birds, including changes in habitat
availability, food availability, and nesting opportunities. Several studies have reported declines in bird populations due
to wetland degradation, including migratory birds (Islam and Rahmani, 2004; Chauhan et al., 2019).

Wetland pollution is also a major problem in India, with industrial effluents, agricultural run-off, and domestic sewage
being major sources of pollution. Wetland pollution can have a significant impact on bird populations, affecting the
quality of food and water available to them. For example, heavy metal pollution in wetlands has been shown to have
negative effects on bird reproduction and survival (Kumar et al., 2012).

Wetland drainage and filling for agricultural or urban development can also have a significant impact on migratory
bird populations. Drainage and filling can lead to the loss of important feeding and nesting habitats for migratory birds,
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which can result in declines in population numbers. For example, the conversion of wetlands to rice paddies has been
shown to negatively impact migratory bird populations (Xu et al., 2006).

In addition to direct impacts on migratory bird populations, wetland degradation can also have indirect impacts on bird
populations. Wetland degradation can alter the hydrological cycle, leading to changes in water availability and quality,
which can impact the availability of food and nesting sites for migratory birds (Islam and Rahmani, 2004).

Overall, wetland degradation is a significant threat to migratory bird populations in India, with significant impacts on
habitat availability, food availability, and nesting opportunities. Conservation efforts are needed to protect and restore
wetland habitats for migratory birds in India.

Conservation Efforts

Conservation efforts are crucial to mitigating the negative impacts of anthropogenic activities on migratory birds in
India. Various conservation strategies have been implemented to protect migratory bird habitats and populations. One
effective approach is habitat protection, including the establishment of protected areas and reserves, such as Keoladeo
National Park and Chilika Lake Bird Sanctuary, which provide important stopover and wintering sites for migratory
birds in India (Sivakumar et al., 2018; Satpathy et al., 2019). Additionally, the restoration and creation of wetlands can
provide important habitats for migratory birds (Chakraborty et al., 2020).

Education and outreach programs are also important for raising awareness and promoting the conservation of
migratory birds. These programs can include activities such as birdwatching tours, public lectures, and school
programs, which can help to increase public knowledge and appreciation of migratory birds (Sharma et al., 2017).
Furthermore, policy interventions such as the Indian government's National Action Plan for the Conservation of
Migratory Birds and Their Habitats, and the Convention on Migratory Species (CMS) have been implemented to
provide legal frameworks and guidelines for the protection of migratory birds and their habitats (Sivakumar et al.,
2018).

However, there is still much work to be done to effectively protect migratory bird populations in India. Funding and
resources for conservation efforts are often limited, and conflicts between conservation goals and economic
development can hinder progress. Therefore, continued research, monitoring, and collaboration between government
agencies, NGOs, and local communities are needed to ensure the conservation and protection of migratory birds in
India (Satpathy et al., 2019).

I1. CONCLUSION
Anthropogenic activities in India have had significant impacts on migratory bird populations. Habitat loss and
fragmentation, pollution and toxins, electric infrastructure, hunting and poaching, and wetland degradation have all
contributed to declines in migratory bird populations. The effects of these activities are not only seen in declining
population numbers, but also in changes in behavior, migration patterns, and overall health of the birds.
Despite these challenges, there have been significant efforts to protect migratory bird populations in India.
Conservation efforts, including habitat protection, education, and policy interventions, have shown promise in
mitigating the effects of anthropogenic activities on bird populations. However, there is still much work to be done to
ensure the long-term survival and sustainability of these populations.
It is important to continue research into the impacts of anthropogenic activities on migratory bird populations in India,
as well as to develop and implement effective conservation strategies. This will require a collaborative effort between
government agencies, conservation organizations, and local communities to ensure the protection and conservation of
these important species. By taking action now, we can work to mitigate the impacts of anthropogenic activities on
migratory birds in India and ensure their survival for generations to come.

REFERENCES
[1] Maheswaran, G., Subramanian, K. A., & Krishnaswamy, J. (2019). Urbanization and its impacts on migratory
birds in India. Environmental Management, 63(2), 177-188.
[2] Ramesh, T., & Krishnaswamy, J. (2017). Wetlands of India: Conservation and management. In Wetlands of
South Asia (pp. 1-18). Springer.
Copyright to IJARSCT
www.ijarsct.co.in

176




(4 IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

Impact Factor: 7.301 Volume 3, Issue 3, March 2023

[3] Maan, M., Kumar, A., & Singh, A. (2017). Impact of electric power transmission lines on birds: A review.
Journal of Environmental Biology, 38(3), 455-463.

[4] Srinivasan, U., Anand, M. O., Varghese, A., &Palot, M. J. (2021). Climate change and bird migration phenology
in India. Current Science, 120(2), 193-202.

[5] Zockler, C., Syroechkovskiy, E. E., & Atkinson, P. W. (2019). Rapid changes in the distribution and numbers of
migratory bird species using wetlands in India. Biological Conservation, 236, 200-209.

[6] Al S., & Ripley, S. D. (1987). Compact handbook of the birds of India and Pakistan: Together with those of
Bangladesh, Nepal, Bhutan and Sri Lanka. Oxford University Press.

[7]1 Katti, M., Joshi, P., &Somanathan, H. (2017). The effects of urbanization on bird communities in Bangalore,
India. Landscape and Urban Planning, 165, 93-101.

[8] Raman, T. R. S., Mudappa, D., Kapoor, V., & Shahabuddin, G. (2006). Monitoring bird populations in a
heterogeneous landscape: The influence of landscape composition and configuration. Biological Conservation,
127(2), 193-203.

[9] Islam, M. Z., & Rahmani, A. R. (2004). Important bird areas in India: priority sites for conservation. Indian Bird
Conservation Network: Bombay Natural History Society and BirdLife International.

[10] Chettri, N., Sharma, E., Shakya, B., Thapa, G. J., & Jing, F. (2018). Deforestation and habitat fragmentation in
the Eastern Himalayas: Implications for migratory birds. Bird Conservation International, 28(1), 37-51.

[11] Gopi, G. V., Sivakumar, K., & Prasad, J. N. (2013). Status of high-altitude birds in Arunachal Pradesh, India:
Implications for conservation. Journal of Threatened Taxa, 5(12), 4751-4761.

[12] Sinha, B., Gupta, T., & Gupta, A. (2021). Air pollution and its impact on migratory birds in India. Journal of
Environmental Biology, 42(4), 423-429.

[13] Bhattacharya, P., Joshi, P. K., Chaudhuri, S. G., & Kar, S. (2018). Wetland loss and conservation in India: An
analytical review of implications of recent legal judgments. Environmental Science and Policy, 85, 1-9.

[14] Kumar, A., Sharma, S., & Kumar, S. (2012). Heavy metal contamination of wetland ecosystems in India:
Implications for migratory birds. Environmental Monitoring and Assessment, 184(11), 6723-6733.

[15] Sharma, C. M., Bhattacharya, P., & Mishra, R. K. (2021). The impact of industrialization on water pollution in
India: An empirical analysis. Journal of Cleaner Production, 233, 581-592.

[16] Erickson, W. P., Johnson, G. D., & Young, D. P. (2014). A summary and comparison of bird mortality from
anthropogenic causes with an emphasis on collisions. USDA National Wildlife Research Center-Staff
Publications, 2095.

[17] De Lucas, M., Janss, G. F., & Ferrer, M. (2005). A bird and small mammal BACI and IG design studies in a wind
farm in Malpica (Spain). Biodiversity & Conservation, 14(13), 3289-3308.

[18] Jethva, B. D., &Jhala, Y. V. (2013). Electrocution of birds by power lines and its impact in Gujarat, India. Journal
of Threatened Taxa, 5(13), 4953-4958.

[19] Mishra, S., Kumar, S., & Mallick, J. K. (2016). Power line threat to birds in the desert state of Rajasthan, India.
Journal of Raptor Research, 50(1), 68-71.

[20] Bevanger, K. (1998). Biological and conservation aspects of bird mortality caused by electricity power lines: a
review. Biological conservation, 86(1), 67-76.

[21] Smallwood, K. S., & Thelander, C. G. (2008). Bird mortality in the Altamont Pass Wind Resource Area,
California. Journal of Wildlife Management, 72(1), 215-223.

[22] Amano, T., Székely, T., Sandel, B., Nagy, S., Mundkur, T., Langendoen, T., & Blanco, D. (2018). Successful
conservation of global waterbird populations depends on effective governance. Nature, 553(7686), 199-202.

[23] Devictor, V., Julliard, R., Couvet, D., Jiguet, F., &Thuiller, W. (2008). The trait-based framework provides a
common functional response of bird populations to land-use changes. PLoS One, 3(8), e2848.

[24] Lohani, S., Subedi, N., &Devkota, B. P. (2015). Bird hunting in and around the Annapurna Conservation Area,
Nepal. Journal of Mountain Science, 12(5), 1213-1223.

[25] Ahmad, T., Saigal, A., & Sharma, N. (2018). Hunting of migratory birds in India: A review. International Journal
of Avian and Wildlife Biology, 3(4), 199-204.

Copyright to IJARSCT 5“ SSN 177
www.ijarsct.co.in < 2581-9429 |3

B\ IJARSCT /5




(/ IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJA RSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

Impact Factor: 7.301 Volume 3, Issue 3, March 2023

[26] Chakraborty, A., Datta, P., & Chakraborty, S. (2019). Migratory birds in India: status, threats, and conservation
measures. Biodiversity International Journal, 3(5), 295-300.

[27] Chauhan, S., Sivakumar, K., Prasad, S. N., & Varghese, T. (2019). Effect of habitat degradation on the bird
community structure and diversity in wetland ecosystems of Delhi. Environmental Monitoring and Assessment,
191(5), 295.

[28] Xu, H. G., Li, H. Q., Liu, Y., & Li, J. J. (2006). Effects of paddy fields on the breeding ecology of passerine birds
in Sanjiang Plain, China. Environmental Management, 38(1), 30-39.

[29] Sivakumar, K., Satpathy, K. K., & Chakraborty, S. (2018). Conservation of Migratory Birds and Their Habitat in
India. Journal of Environmental Management, 209, 482-489.

[30] Satpathy, K. K., Chakraborty, S., & Sivakumar, K. (2019). Migratory birds and their conservation in India: A
review. Journal of Environmental Management, 231, 918-931.

[31] Chakraborty, A., Datta, P., & Chakraborty, S. (2019). Migratory birds in India: status, threats, and conservation
measures. Biodiversity International Journal, 3(5), 295-300.

[32] Chakraborty, S., Sivakumar, K., &Satpathy, K. K. (2020). Restoration of Wetlands in India: A review. Wetlands,
40(4), 821-833.

[33] Sharma, S. K., Rahmani, A. R., & Narayanan, S. P. (2017). Conservation of migratory birds in India: status,
threats and options. Indian Forester, 143(9), 874-884.

Copyright to IJARSCT 5“ SSN 178
www.ijarsct.co.in < 2581-9429 |3

B\ IJARSCT /5




