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Abstract 

The paper focuses on the anthropogenic impacts on the biodiversity of the Himalayan region. The 

study highlights the diverse ecosystems and rich biodiversity of the Himalayas, emphasizing its 

global significance. Despite being one of the youngest mountain ranges, the Himalayas are home to 

unique flora and fauna, and serve as the origin for major rivers like the Ganga and Brahmaputra. 

However, human activities such as deforestation, poorly managed tourism, and large-scale 

hydropower projects have severely impacted the region's biodiversity. The paper discusses how 

deforestation has led to habitat loss and fragmentation, threatening various endemic species. It also 

addresses the adverse effects of hydroelectric projects, which disrupt natural water flow, submerge 

forests, and pose risks of landslides and floods. The author suggests that sustainable development 

practices and stringent environmental assessments are crucial to mitigate these impacts and preserve 

the Himalayan ecosystem. The study calls for a balanced approach that considers the needs of local 

communities while ensuring the conservation of this fragile yet vital region. 

Keywords: Biodiversity, Himalayas, ImpactsAnthropogenic , Deforestation, Sustainable 

Development 

ANTHROPOGENIC IMPACTS ON HIMALAYAN BIODIVERSITY 

THE MIGHTY HIMALAYAS 

The Himalayas are one of the youngest mountain ranges, yet they are home to the highest mountain 

in the world. They are one of the few wonders on earth that can be seen from space. It is 200 km – 

400 km wide (South to North) and covers a total area of 5,95,000 km². Equivalent to Madagascar 

(587,041 km²), the second-largest island country in the world. The Himalayan ranges can be 

grouped into four unique zones designated as the Outer Himalayas, the Lesser Himalayas, The 

Great Himalayas and The Tethys and the Trans-Himalayas. The Indian Himalayan Range (IHR) 
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covers around 16% of the total geographical area of the country. It is the origin of some of the 

perennial rivers like the Ganga and Brahmaputra, which are the sources of fresh water for millions 

of people residing in the northern region of India.  

DIVERSITY OF THE ECOSYSTEMS 

The Himalayan landscape varies within every couple of hundred kilometres as it rises from 500 m 

to 8,000 m.  The diversity of ecosystems ranges from alluvial grasslands (among the tallest in the 

world) and subtropical broadleaf forests along the foothills to temperate broadleaf forests in the 

mid-hills, mixed conifer and conifer forests in the higher hills, and alpine meadows above the tree 

line. It has diverse eco-regions with rich flora and fauna, making it one of the biodiversity hotspots 

in the world. The Indian Himalayan Region consists of 30 National Parks, 95 Wildlife Sanctuaries 

and 42 Conservation Reserves. 

 

https://www.nasa.gov/topics/earth/features/astro

nauts_eyes/41g-120-0009.html 

http://skypuckettgeooftibet.blogspot.com/2014/11

/rain-shadow-on-tibetan-plateau.html 

https://commons.wikimedia.org/wiki/File:Himalay

a_tectonostratigraphic_zones_for_Wiki.jpg 

https://www.himalayamasala.com/live/himalayan-

images/gaumukh-source-ganges 
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HIMALAYAN WILDLIFE  

The Himalayan biodiversity hotspot is home to about 10,000 species of plants, 300 species of 

mammals, 977 species of birds and more than 100 species of reptiles as well as amphibians. Some 

of the endemic species of the Himalayan Ecosystem are Snow leopard, Himalayan Tahr, Musk deer, 

Red Panda, Great One-horned Rhino, Golden Langur, Western Tragopan and Pygmy hog. 

SUB-TROPICAL 

EVERGREEN FOREST 

TRANS HIMALAYAS 

ALLUVIAL GRASSLANDS 

https://en.wikipedia.org/wiki/Ecology_of_the_Hi

malayas#/media/File:Rhinoceros_unicornis_chitw

an_national_park_nepal_2005_2.jpg 

SUBTROPICAL BROADLEAF 

FORESTS  

https://upload.wikimedia.org/wikipedia/commo

ns/0/0f/Sal_forest_leofleck.jpg 

CONIFER 

FORESTS 

https://commons.wikimedia.org/wiki/File:Ced

rus_deodara_India21.jpg 

ALPINE MEADOWS 

https://en.wikipedia.org/wiki/Northwestern_Hima

layan_alpine_shrub_and_meadows#/media/File:

Morning_scene_in_Thuskeo_Dhar.jpg 

https://www.thethirdpole.net/content/uploads/

2019/09/Himalayas-Confluence-of-Indus-and-

Zanskar-Rivers.jpg 
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https://en.wikipedia.org/wiki/Indian_elep

hant).jpg 

https://creatures-of-the-

world.fandom.com/wiki/Golden

http://spectrumtour.com/wp-

content/uploads/2014/02/himalayanbear02.j

https://www.charismaticplanet.com/himalayan-

brown-bear/ 

https://thumbs.dreamstime.com/b/himalaya

n-agama-agamid-lizard-found-himachal-

pradesh-himalayan-agama-177347688.jpg 

https://i.pinimg.com/originals/f

d/a3/bb/fda3bb25ca7658f13283

https://in.pinterest.com/

pin/16536661754380136

https://www.himalayan-foundation.org/what-we-do/tigers/ 

https://www.nativeplanet.com/trav

el-guide/exotic-animals-found-in-

https://ourplnt.com/snow-leopard-facts/himalayas-

003160.html 

https://www.nativeplanet.com/travel-

guide/exotic-animals-found-in-the-indian-

himalayas-003160.html 

https://www.nativeplanet.com/i

mg/2017/02/04-1486195161-

e3.jpg 

https://cdn.download.ams.birds.cornell.edu/

api/v1/asset/160380851/1800 

https://www.greathimalayannationalpark.o

rg/himalayan-musk-deer/ https://india.mongabay.com/2018/

03/frogs-in-sikkim-himalayas-
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ANTHROPOGENIC IMPACTS  

Anthropogenic impacts are caused by humans or their activities. Despite their apparent remoteness 

and inaccessibility, the Himalayas have not been spared human-induced biodiversity loss. 

Anthropogenic impacts can be direct or indirect. Direct impacts occur through the direct interaction 

of an activity with an environmental, social, or economic component. For example, Deforestation, 

over-exploitation of resources, development projects like Hydroelectric power plants and 

construction of roads, as well as poaching. Indirect impacts are those which are not the direct result 

of any activity but often produced away from or as a result of a complex impact pathway. The 

indirect impacts are also known as secondary or even third level impacts. For example, Global 

warming and Climate Change. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://wwf.panda.org/discover/knowledge_hub/where_

we_work/eastern_himalaya/threats/species_loss/ 

https://www.bbc.com/news/science-environment-

47122641 

http://himalayastransect.weebly.com/habitat-loss.html 

http://himalayastransect.weebly.com/habitat

-loss.html 
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DEFORESTATION 

Deforestation counts as one of the major direct threats impacting the Himalayan ecosystem. As per 

the National Forest Policy of India, 66% of the geographical region in the hills should be 

maintained under forests. But only the total area of 31.05% of the Indian Himalayan states is under 

forest cover which is not even half of the aim targeted for. The present Himalayan habitat is patchy. 

The steadily increasing population in the hotspot has led to the extensive clearing of forests and 

grasslands for cultivation and widespread logging. Both legal and illegal logging often occurs on 

extremely steep slopes, resulting in severe erosion. Due to deforestation, there has been a loss of 

dense forest by 40%. 

The land is also often cleared for livestock or agricultural purposes, where the use of fire to clear 

land poses an additional threat to forest land, as fires sometimes spread out of control. The 

conversion of forests and grasslands for agriculture and settlements has led to large-scale 

deforestation and habitat fragmentation in the states of Sikkim and Assam. This results in 

degradation of the ecosystem leading to habitat loss for the flora and fauna. When a habitat is lost, 

the species are often unable to survive in the small fragments of forested land left behind. They 

become more accessible to hunters and poachers, their numbers begin to decrease and some 

eventually go extinct. Even localized deforestation can result in extinctions, as many unique species 

are endemic to small isolated geographic locations in the world. 

 

 

 

 

 

 

  

https://nepalandbhutanblog.wordpress.co

m/ 

https://www.worldwildlife.org/threats/def

orestation-and-forest-degradation 

https://www.worldwildlife.org/threats/deforestation-and-forest-

degradation 
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MEGA HYDROELECTRIC POWER PROJECTS 

Hydroelectric power is the electricity generated with the help of moving water. The energy of the 

flowing water from rivers is used to move a hydraulic turbine and later the mechanical energy is 

converted into electrical energy with the help of a hydroelectric generator. This is why 

Hydroelectric power is also considered a clean source of energy. However, the process includes the 

diversion of the flow of rivers from their natural course, submerging of the land and the forest, 

leading to habitat loss and loss of biodiversity. This leads to a major impact on the ecosystem of the 

region.  

The risk of building dams in the Himalayan region is manifold. The Himalayas have a fragile 

ecosystem. The potential threat of landslide, cloudburst, subsidence, flash floods has increased over 

the past few years. The use of heavy machinery, quarrying and blasting, stopping the flow of a river 

in a fragile ecosystem can lead to disastrous results. Despite all these dangers, many new 

megaprojects are upcoming the Himalayan states.  

• MoUs have been signed for 5 megaprojects in Lahaul, Himachal, which is home to over 100 

glaciers. 

• Nearly, 16 mega-hydel projects are proposed for Chenab Basin, which has a highly sensitive and 

fragile ecosystem. 

• The Proposed Etalin Hydroelectric Project in the Dibang valley of Arunachal Pradesh, requires 

diversion of 1155.1 hectares of biodiversity-rich community forestland and the felling of 2,78,038 

trees, putting at risk up to 555 species of birds, 60 species of mammals, 48 species of amphibians, 

and 381 species of butterflies, among several others in this rich biodiversity hotspot. Dibang Valley 

is a global mega-biodiversity hotspot and the home to the indigenous ‘Idu Mishmi’ community. 

More than 550 hydroelectric projects are under construction or being planned throughout the 

Himalayas in China, India, Pakistan, Nepal and Bhutan. Without discounting the potential benefits 

of small-scale hydropower projects, national and international agencies active in the region should 

put in place ecological and social protection measures to ensure these projects do not cause more 

harm than good. 
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Before approval of such projects, it is important to estimate how sustainable they will be and it is 

strongly recommended that a detailed study of the impacts of hydropower projects should be carried 

out in terms of deforestation, tunnelling, blasting, reservoir formation of the hydrogeology of the 

area. Development is essential to improve the lives of people, but it should not come at the cost of 

the lives of people. 

OTHER ANTHROPOGENIC IMPACTS 

• Over-exploitation of Resources – The flora of fragile alpine meadows has been 

overexploited for traditional medicine (because medicinal plant collectors invariably uproot 

the entire plant, regrowth is retarded. Fuelwood collection and non-timber forest product 

extraction, both for domestic consumption and export, has inflicted severe damage to some 

forest ecosystems.  

• Poorly managed tourism – Unplanned and poorly managed tourism has led to environmental 

deterioration in the region. 

• Mining/ Quarrying, poaching of wild animals and use of agrochemicals are some of the 

other anthropogenic impacts on the Himalayan ecosystem. 

 

http://www.gandhimining.com/Quarries.html https://devilonwheels.com/legend-gata-loops/ 

https://www.hindustantimes.com/environment/disas

ter-in-the-himalayas-how-a-rare-february-landslide-

https://footprint.org.in/climate-change-is-wreaking-

havoc-in-the-himalayas/ 
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APPROACH TOWARDS THE SOLUTIONS/ INTERVENTIONS 

The points mentioned below can be some of the solutions/ interventions that can be implemented to 

encourage sustainable development and curb the harm to the Himalayan ecosystem: 

• The authorities should recognize the special vulnerabilities of the fragile region, as much it is 

rich in its natural resources in terms of biodiversity, forests, water resources and even tourism. 

• Town- planning and adoption of architectural norms should be followed 

• Development projects must be sanctioned only after a proper Environmental Impact Assessment. 

• Proper solid waste management should be implemented 

• Sustainable tourism should be practiced.  

• Not seeing forests for only the trees but as an ecosystem 

• The needs of local communities should be considered  

• Demand the regional government to take measures for biodiversity conservation, sustainable 

development, the integrity of ecosystems, and improving livelihoods. 
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