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Abstract 

 

Kaziranga National Park, a UNESCO World Heritage Site located in Assam, India, 

is renowned for its rich biodiversity and exceptional ecological significance. This 

review paper explores the geo-ecological aspects of the park, highlighting its 

unique geographical setting in the Brahmaputra floodplains, dynamic ecosystem 

processes, and crucial role in the conservation of endangered species such as the 

Indian one-horned rhinoceros. The paper discusses the interplay between 

Kaziranga’s geomorphological features and ecological functions, the 

anthropogenic pressures it faces, and the ongoing conservation efforts aimed at 

sustaining its ecological integrity. 

 

Introduction: Kaziranga National Park, located in the northeastern state of Assam, stands as one of the most 

outstanding examples of undisturbed natural ecosystems in the Indian subcontinent. Originally established as 

a reserve forest in 1905 to protect the dwindling population of the Indian one-horned rhinoceros (Rhinoceros 

unicornis), it was later upgraded to a wildlife sanctuary in 1950 and ultimately declared a national park in 

1974(Chatterjee, 2008). Today, it encompasses a vast area of approximately 1,090 square kilometers, including 

dense grasslands, wetlands, swampy lagoons, and patches of tropical moist deciduous forests, offering an 

exceptionally rich mosaic of habitats. 

Recognized as a UNESCO World Heritage Site in 1985, Kaziranga is internationally acclaimed for supporting 

the world's largest population of the endangered Indian one-horned rhinoceros. Beyond the iconic rhino, the 

park is also a critical refuge for other megafauna such as the Royal Bengal tiger, Asian elephant, wild water 

buffalo, swamp deer (barasingha), and over 480 species of birds, making it a globally significant biodiversity 

hotspot. Situated along the dynamic floodplains of the Brahmaputra River, Kaziranga derives its unique geo-

ecological character from the annual cycles of flooding and sediment deposition(Mukherjee et al., 2017; 

Sharma & Sarma, 2014). These hydrological processes not only rejuvenate the land but also sustain the fertility 

and productivity of the grasslands and wetlands, ensuring continuous ecological renewal. The interplay 

between the park’s physical geography and its biological diversity makes it a rare and vital conservation 

landscape. 

 

Geographical Setting: Kaziranga National Park is situated in the northeastern state of Assam, India, between 

latitudes 26°30′N to 26°45′N and longitudes 93°05′E to 93°40′E. Geographically, the park is bounded by the 

Karbi Anglong Hills to the south and the Brahmaputra River to the north, creating a natural corridor that 

supports diverse ecosystems and facilitates wildlife movement. 
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Fig1: Kaziranga National Park 

 

The landscape of Kaziranga is shaped by dynamic fluvial processes associated with the Brahmaputra and its 

numerous tributaries. Over time, these rivers have sculpted the terrain into alluvial floodplains, which are 

constantly reshaped by erosion, deposition, and seasonal inundation. These processes contribute to the 

formation of a rich and fertile landscape that supports a variety of vegetation types and habitats(Sinha & Tandon, 

2014).These dynamic processes are responsible for the regularity in erosion and accretion within the region . 

Kaziranga's terrain is also marked by small hillocks, raised platforms, and highlands constructed to provide 

safe ground for animals during periods of intense flooding. The park’s location in a seismic and hydrologically 

active region contributes to its ever-changing landscape, making it a living example of geo-ecological 

dynamism. This complex and evolving geographical setting not only supports Kaziranga’s rich biodiversity 

but also plays a critical role in maintaining the ecological processes that sustain the park. 

 

Ecological Significance: Kaziranga National Park holds immense ecological value as a dynamic floodplain 

ecosystem, shaped by the seasonal rhythms of the Brahmaputra River and its tributaries. The park’s natural 

processes sustain a delicate balance between land, water, and life, supporting a wide range of ecosystem 

services critical to both biodiversity and human well-being(Singh et al., 2014) . 

1. Nutrient Cycling: One of the most important ecological functions of Kaziranga is its annual flood regime, 

which replenishes the nutrient-rich alluvial soil. These floods deposit sediments that rejuvenate the grasslands 

and wetlands, ensuring high primary productivity. The nutrient cycling supports a dense herbivore population, 

which in turn sustains large carnivores and scavengers, maintaining a robust food web. 

2. Habitat Heterogeneity: Kaziranga's topographical variation—ranging from low-lying wetlands to elevated 

forest patches—creates a mosaic of habitats. This habitat heterogeneity, influenced by elevation, hydrology, 

and vegetation, fosters a diversity of ecological niches, allowing a wide range of species to coexist. The park 

supports everything from aquatic organisms and amphibians to large mammals and birds, each adapted to 

specific ecological conditions. 

3. Species Migration and Regeneration: The seasonal inundation caused by monsoon flooding triggers natural 

cycles of plant succession and animal migration. Herbivores migrate to higher grounds, while many plant 

species regenerate after water recedes. This process helps in maintaining ecosystem health, preventing 

overgrazing, and allowing natural regeneration of vegetation. These natural processes influence land cover 

modifications within Kaziranga National Park. 
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Kaziranga provides a range of essential ecosystem services as follows:- 

A. Carbon sequestration: Its vast grasslands and forested areas act as a carbon sink, helping mitigate climate 

change. 

B. Microclimate regulation: Vegetation cover helps in stabilizing local temperatures and humidity. 

C. Water purification and sediment filtration: Wetlands and marshes filter pollutants and trap sediments, 

improving water quality and reducing downstream siltation. 

Kaziranga is not just a wildlife habitat; it is a functioning ecological system that plays a pivotal role in 

maintaining environmental stability across the region. Protecting its ecological integrity is essential for the 

sustainability of both its wildlife populations and the surrounding human communities. 

 

Biodiversity Hotspot: Kaziranga National Park forms an integral part of the Indo-Burma Biodiversity Hotspot, 

one of the most biologically rich yet threatened eco-regions in the world. Its diverse ecosystems—ranging from 

grasslands and wetlands to forests—support a wide array of flora and fauna, making the park a critical center 

for conservation and ecological research(Badarinath et al., 2009). 

A. Fauna: Kaziranga is home to over 35 species of mammals, many of which are rare, endangered, or endemic. 

Among the most notable are the flagship species that have brought international recognition to the park: 

B. Indian One-Horned Rhinoceros (Rhinoceros unicornis) – Kaziranga supports the largest global population 

of this endangered species, making it the species’ most secure habitat. 

C. Bengal Tiger (Panthera tigris) – Declared a Tiger Reserve in 2006, Kaziranga has one of the highest tiger 

densities in India. 

D. Asian Elephant (Elephas maximus) – Large herds of wild elephants roam freely across the park’s diverse 

terrain. 

E. Wild Water Buffalo (Bubalus arnee) – A globally endangered species, Kaziranga protects a significant 

portion of its remaining wild population. 

F. Swamp Deer (Rucervus duvaucelii) – Also known as barasingha, this species thrives in the park’s marshy 

grasslands. 

 

Avifauna: Kaziranga is also a paradise for bird lovers, with over 480 species of birds recorded, including 

resident and migratory species. Due to its rich birdlife, it has been designated as an Important Bird Area (IBA) 

by BirdLife International. Notable bird species include pelicans, storks, hornbills, and various species of eagles 

and waterfowl. 

 

Flora: The vegetation in Kaziranga is equally diverse, dominated by: 

A. Tall elephant grasses, which provide excellent cover and grazing for herbivores. 

B. Marshland vegetation, supporting a variety of aquatic and semi-aquatic plants. 

C. Scattered trees such as Indian gooseberry (Phyllanthus emblica), silk cotton (Bombax ceiba), and various 

species of fig and cane. 

Together, the park’s floral and faunal wealth not only enhance its ecological value but also underscore the 

importance of its continued protection and sustainable management. 

 

Human Impact and Geo-Ecological Threats: Although Kaziranga National Park is a designated protected 

area, it continues to grapple with various human-induced and ecological threats. These issues not only degrade 

its unique habitat but also intensify human-wildlife conflict, undermining long-term conservation efforts(Saikia 

et al, 2009). Below is an overview of the key threats: 

 

Threat Description 

Riverbank Erosion & 

Sedimentation 

The Brahmaputra River’s shifting course leads to loss of land and silt deposition, 

altering the park’s topography and affecting wildlife habitats. 

Encroachment & Land-

Use Change 

Expansion of agriculture and settlements around the park results in habitat 

fragmentation and pressure on resources. 

Poaching & Illegal 

Wildlife Trade 

Despite strict protection, rhinos and tigers remain at risk due to poaching driven 

by high black-market demand for horns and body parts. 

Infrastructure 

Development 

Construction of roads and highways  across or near the park disrupts natural 

wildlife corridors, increasing the risk of accidents. 

Agricultural & Domestic 

Pollution 

Runoff from fertilizers, pesticides, and waste from nearby villages pollutes 

water bodies and degrades the park’s delicate ecosystems. 
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These interlinked threats compromise the ecological stability of Kaziranga and highlight the urgent need for 

strategic interventions. Effective policy enforcement, ecological restoration, and community cooperation are 

essential to mitigate these pressures and ensure the park’s sustainability. 

Conservation Strategies: Kaziranga National Park has long been at the forefront of wildlife conservation in 

India. In response to the complex ecological and anthropogenic challenges it faces, a multi-pronged approach 

has been adopted, combining science-based management, community involvement, and inter-agency 

cooperation. These strategies aim not only to protect the park's biodiversity but also to ensure the sustainability 

of the broader landscape (Shrivastava et al.,2007). 

 

1. Anti-Poaching Measures: 

Given the park’s global importance as a stronghold for the one-horned rhinoceros and other endangered species, 

anti-poaching operations are a top priority. Measures include: 

A. Deployment of armed forest guards across numerous anti-poaching camps. 

B. Use of modern surveillance tools, including drone monitoring, camera traps, and wireless communication 

systems. 

C. Formation of rapid response teams to intercept illegal activities swiftly. 

 

2. Community-Based Eco-Development: 

Recognizing the role of local communities in conservation, eco-development programs have been introduced 

to reduce dependency on park resources. These initiatives provide: 

A. Alternative livelihoods (e.g., handicrafts, ecotourism, sustainable agriculture). 

B. Environmental education and awareness campaigns to foster local stewardship. 

C. Capacity-building for community-based conservation efforts. 

 

3. Wildlife Corridors and Connectivity: 

To mitigate habitat fragmentation, wildlife corridors have been established to ensure safe movement of animals 

between Kaziranga and adjacent forest areas such as Karbi Anglong Hills. These corridors: 

A. Facilitate seasonal migrations, especially during floods. 

B. Reduce roadkill incidents and human-wildlife conflict along highways and railway tracks. 

C. Help maintain genetic diversity across sub-populations. 

 

4. Flood Adaptation and Habitat Management: 

Given Kaziranga’s flood-prone landscape, several flood adaptation strategies have been implemented: 

A. Construction of elevated platforms and highlands within the park for wildlife refuge during floods. 

B. Strategic management of grasslands through controlled burning and invasive species removal. 

C. Monitoring of water levels and weather patterns for timely interventions. 

 

5. Research, Monitoring, and Policy Integration: 

Kaziranga’s management involves collaborative research efforts between government agencies, NGOs, and 

academic institutions. Key components include: 

A. Wildlife census and habitat monitoring using scientific tools. 

B. Studies on species behavior, migration, and ecological dynamics. 

C. Integration of traditional conservation practices with modern ecological science in the park’s management 

plan. 

 

Kaziranga’s conservation success lies in its adaptive and inclusive approach, balancing ecological priorities 

with the socio-economic realities of the region. Continued innovation, vigilance, and cooperation are essential 

to ensure the long-term survival of this iconic natural heritage. 

 

Challenges and Future Prospects: Kaziranga National Park, despite its rich biodiversity and global 

recognition, faces a range of critical challenges that threaten its ecological integrity. One of the most significant 

concerns is the impact of climate change, which is manifesting through unpredictable and shifting monsoon 

patterns, resulting in more frequent and severe flooding events. While floods are a natural and necessary part 

of Kaziranga’s ecological cycle, the increasing intensity and irregularity of these floods disrupt wildlife 

migration patterns, damage infrastructure, and sometimes lead to significant wildlife mortality. 

Another pressing issue is the growing population pressure from surrounding fringe villages. As human 

settlements expand closer to the park's boundaries, the demand for land and resources escalates, leading to 
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habitat encroachment, deforestation, and increased human-wildlife conflict. This conflict not only threatens the 

safety of both local communities and wildlife but also challenges conservation efforts. Invasive plant species, 

particularly Mikania micrantha, pose a serious ecological threat. This fast-growing climber spreads rapidly, 

smothering native vegetation, altering habitats, and ultimately affecting the food availability for herbivorous 

species. Its unchecked spread can lead to long-term degradation of the park’s ecosystem. Moreover, the park’s 

limited buffer zones offer insufficient protection against external ecological disturbances such as pollution, 

noise, and unregulated tourism. These peripheral pressures can alter the natural behavior of animals and 

degrade the overall habitat quality. 

Looking ahead, the future of Kaziranga’s conservation lies in adopting a more integrated and adaptive approach. 

Climate-resilient planning should be central, incorporating strategies like elevating animal corridors, 

constructing highlands for refuge during floods, and utilizing technology for real-time monitoring. Community 

involvement must be prioritized through eco-development programs that offer alternative livelihoods and foster 

a sense of stewardship among locals. Cross-boundary cooperation—with neighboring protected areas and 

administrative regions—is essential to ensure landscape-level conservation and seamless wildlife movement. 

Scientific research, policy reform, and adequate funding should support these efforts to maintain the ecological 

balance. In sum, while Kaziranga faces complex challenges, with proactive, inclusive, and innovative strategies, 

it holds immense potential to remain a beacon of conservation success and ecological resilience for generations 

to come. 

 

Conclusion: Kaziranga National Park, located in the floodplains of the Brahmaputra River in Assam, stands 

as a remarkable testament to geo-ecological resilience and environmental harmony. Its dynamic landscape—

characterized by alluvial grasslands, wetlands, and tropical moist broadleaf forests—demonstrates the intricate 

interplay between landforms, hydrology, and biodiversity. The park's seasonal inundation by the Brahmaputra 

and its tributaries, though often destructive, plays a crucial ecological role by rejuvenating the soil and 

supporting a wide array of flora and fauna. Home to the world’s largest population of the endangered one-

horned rhinoceros, along with tigers, elephants, swamp deer, and a rich variety of birdlife, Kaziranga is a 

biodiversity hotspot of global significance. Its designation as a UNESCO World Heritage Site underscores its 

exceptional ecological value. However, the park faces mounting challenges such as habitat fragmentation, 

poaching, invasive species, climate change, and increasing human-wildlife conflict. Ensuring the long-term 

sustainability of Kaziranga calls for an integrated approach that blends ecological sensitivity with scientific 

innovation and adaptive management. This must be further strengthened by socio-political will, inclusive 

community participation, and transdisciplinary collaboration. Kaziranga is not only a sanctuary for wildlife but 

also a symbol of nature’s resilience, and preserving it is a shared responsibility for both present and future 

generations across the globe. 
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