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ABSTRACT 

The complex interactions between climate change and the significant results it has on the 

Eastern Himalayan region of India's forests and untamed life. It makes sense of the flowing 

consequences for species creation, region circulation, and environmental administration by 

completely analyzing the complex ecological and humanistic repercussions. It analyzes how 

this new organic zone is defense less against moving climatic examples, for example, changed 

precipitation frameworks, temperature swings, and outrageous climate occasions, upsetting 

key ecological cycles. It does this by utilizing sensible examination. The Intergovernmental 

Panel on Climate Change (IPCC) has stated completely that the climate is warming. 

Worldwide climate change is happening and will introduce useful difficulties for encompassing 

regions. The Himalayan region's organic frameworks and organizations are truly undermined 

by climate change. Over 33% of India's biodiversity is found in the Indian Eastern Himalayan 

region, likewise known by the made-up term North East Region, which covers the Indo-Burma 

international biodiversity area of interest. An examination of the eastern Himalaya's drawn 

out temperature information uncovers a plainly developing pattern in surface air temperatures. 

The region's forest and biodiversity are confronting various man-conveyed intimidations that 

are aggravated by the impacts of climate change. One of the major new dangers confronting 
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the Eastern Himalayan region is climate change. Genuine technique exercises that advance 

the safeguarding and functional utilization of the region's critical forest and regular resources 

are essential. Due to the expected impacts of climate change, it is direly important to create 

and execute adaption techniques notwithstanding essential mediations to limit the weakness of 

forests and biodiversity. 

Keywords: Ecological, Societal Ramifications, Climate Change, Forests, Biodiversity, Eastern 

Himalayan Region, India 

1. INTRODUCTION 

India's Eastern Himalayan region, with its rich forests and numerous natural frameworks 

circling an intricate trap of life, is a transcending illustration of biodiversity. In any case, the 

best danger to this ecological work of art is climate change. Temperatures climb and air 

conditions get more sporadic, genuinely disturbing the sensitive equilibrium of life in these 

forests. To fathom the muddled repercussions and the pressing requirement for activity, we dig 

into the intricate trap of ecological and humanistic ramifications of climate change on forests 

and biodiversity in the Eastern Himalayan region. 

The exceptional biodiversity that the Eastern Himalayan forests have figured out how to save 

lies at the core of our examination. These forests support an astonishing presentation of 

amazingly different greenery, a significant number of which are local to the area. From the 

elegant red pandas to the otherworldly rhododendrons, every species assumes an imperative 

part in keeping up with the equilibrium of the environment. In any case, these creatures' natural 

surroundings are going through exceptional changes as temperatures climb and meteorological 

circumstances change. Species acclimated to explicit climatic conditions wind up attempting 

to make due in a quickly evolving environment, which prompts changes in friendly designs, 

loss of domain, and at last a decrease in biodiversity. 

The effect of climate change stretches out a long ways past environmental worries and resounds 

with the social designs that are firmly connected to these woods. The customary business that 

depend on forest resources are turning out to be progressively impractical for the Local social 

class, who have coincided with these ecological frameworks for quite a long time. For by far 

most, the forests give food, social person, and importance past this life. The surface of these 

organizations differs with the forests, causing social turmoil and constrained movement. 
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Furthermore, the Eastern Himalayan region fills in as an essential watershed, giving water to a 

large number of individuals in the downstream region. In light of the complex connections that 

exist between forests, climate, and water cycles, any aggravation to the forests might have 

sweeping impacts on the biological system and on individuals. A couple of instances of how 

climate change is making critical difficulties the region's cultivating techniques and water asset 

directors incorporate modified stream streams, liquefying glacial masses, and adjusted 

precipitation designs. 

Notwithstanding these huge difficulties, there is a pressing requirement for composed activity 

to alleviate the outcomes of climate change and safeguard the Eastern Himalayan region's 

forests and untamed life. This calls for not simply international cooperation to diminish 

outflows of substances that drain the ozone layer yet in addition centered endeavors to adjust 

to moving conditions and construct flexibility inside organizations. Through grasping the 

ecological and humanistic results of climate change on forests and biodiversity, we might draw 

nearer to maintainable arrangements that safeguard the Eastern Himalayas' customary 

inheritance as well as the vocations of the people who rely upon it. 

2. LITERATURE REVIEW 

Gairola et al. (2013) feature the capability of high-goal satellite remote detecting as an 

outstanding device for researching biodiversity in Indian Himalayan forests. The audit 

underscores that it is so critical to utilize progressed remote detecting strategies to beat the 

disadvantages of customary field-based research, particularly in far off and hard to-arrive at 

regions like the Himalayas. Over a drawn-out timeframe, specialists may cautiously oversee 

and screen different vegetation sorts, species dispersions, and environmental changes by 

utilizing high-goal satellite imagery. This strategy gives important experiences into organic 

framework parts, biodiversity plans, and the effects of disturbing environmental powers. 

Therefore, it very well may be utilized related to more refined preservation and chief 

procedures. 

Kanwal et al. (2013) Look at how Arunachal Pradesh, India's high-rise wetlands are being 

impacted by climate change. The survey stresses how weak these ecologically fragile organic 

frameworks are to changing climate factors, for example, varieties in temperature and 

precipitation designs. Raised wetlands play a basic part in biodiversity support, water supply 
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the executives, and business creation for encompassing networks. Regardless, factors achieved 

by climate change, like icy retreat, modified hydrological cycles, and environmental 

debasement, are continuously subverting them. The investigation underlines the basic 

requirement for versatile administration frameworks to alleviate the unfavorable impacts of 

climate change on high-elevation wetlands. It additionally underlines the significance of 

interdisciplinary methodologies that coordinate ecological information with climate science 

and neighborhood local area inclusion. 

Lamsal et al. (2018) give an exhaustive outline of Nepal's forest environment organizations, 

zeroing in on survey examination, holes in the writing, and suggestions for climate change. 

The examination stresses how woods help human success in different ways, including 

accommodating social, coordinating, and supporting organizations. Fundamental wellsprings 

of wood, non-lumber forest items, water the executives, carbon sequestration, biodiversity 

conservation, and social heritage are Nepal's forests. Regardless, they are helpless against 

various dangers, for example, influences from climate change, land-use changes, deforestation, 

and debasement. The examination features the requirement for comprehensive ways to deal 

with forest administration that offset preservation points with sensible advancement focuses 

while considering the economy and neighbourhood occupations. The audit likewise recognizes 

significant research holes and suggests need regions for additional review. A couple of 

instances of these incorporate evaluating how versatile forest biological systems are to climate 

change, improving privately centered protection endeavours, and coordinating conventional 

ecological information into the cycles that lead to direction. 

Mondal and Zhang (2018) give an exhaustive outline of the state of research on the moving 

area use and cover in the western Himalayas, especially in India, and what these changes mean 

for environmental administration. The audit stresses that it is so essential to appreciate land-

use factors and what they mean for environmental working and the executives in this delicate 

organic region. Quick populace development, urbanization, agricultural extension, and 

headways in system configuration have prompted massive changes in land use, like 

deforestation, discontinuity of regular regions, weakening of soil, and consumption of water 

resources. These changes have significant ramifications for environmental administration, 

including water supply, carbon sequestration, biodiversity protection, and social angles. To 

relieve the adverse consequences of land-use changes and advance viable advancement in the 
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western Himalayas, the investigation features the requirement for coordinated land-use 

arranging, system mediations, and neighbourhood draws near. 

3. MATERIAL AND METHODS  

The state of biodiversity, forest resources, and the effect of climate change on these resources 

were assembled from an examination of sensible composing that was at that point in presence. 

The information was likewise gotten from true sites, for example, the National and State 

Biodiversity Sheets, State forest departments, Forest Survey of India (FSI), Ministry of 

Environment, Forests, and Climate Change (MoEF and CC, etc. To get first and information 

on the effect of climate change on the region's forests and untamed life, idea studios, centered 

bunch conversations, and individual gatherings were utilized to work with conversations with 

educated authorities and neighbourhood organizations. 

4. RESULTS AND DISCUSSION  

4.1. The state of biodiversity in the Eastern Himalayas of India  

The Himalayan and Indo-Burma (Myanmar) regions of the world's biodiversity are tended to 

by the Indian East Himalayan region, which has over 33% of the nation's all out biodiversity. 

Table 1 presents the overflow of plant species tracked down in different states in the Upper 

East. Due to the largest number of orchid species, the region is known as "Orchid Heaven." 

Arunachal Pradesh has the biggest number of endemic species (12), trailed by Manipur and 

Nagaland (6 taxa each), Meghalaya, Mizoram, and Sikkim (2 taxa each). Bamboos assume a 

urgent part in the regular routines of the NER's precursors. One of the most well-known non-

wood forest items from upper east India is rattan, additionally alluded to as stick. The National 

Bureau of Plant Genetic Resources (NBPGR) has featured the region as having wealthy in wild 

family members of collect plants, and the Indian Council of Agricultural Research (ICAR) has 

distinguished the region as a point of convergence of rice germplasm. The region has not been 

completely investigated because of its distance and trouble in getting to, yet it has a lot of 

potential for finding new plants. Table 1 shows the quantity of bloom species tracked down in 

each state as well as the natural biodiversity in North East India. With 5500 botanical species, 

Arunachal Pradesh is the pioneer, firmly followed by Meghalaya (4000 species) and Sikkim 

(5000 species). While Nagaland and Mizoram have 2600 and 2400 species together, Assam 

and Manipur show 3500 and 3000 species independently. Tripura records 2,000 bloom species 
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to wrap up the rundown. This information stresses the extensive variety of plant species tracked 

down nearby and accentuates the significance of protection endeavours in safeguarding this 

important regular legacy. 

Table 1: The biodiversity of flowers in Northeast India 

S. No. State No. of Floral Species 

1 Arunachal Pradesh 5500 

2 Sikkim 5000 

3 Meghalaya 4000 

4 Assam 3500 

5 Manipur 3000 

6 Nagaland 2600 

7 Mizoram 2400 

8 Tripura 2000 

 

Perhaps of the most plentiful high forest on the planet, with an elevated degree of endemism, 

is tracked down in the eastern Himalaya. As well as having a wide exhibit of plants, NER is 

home to a different scope of intriguing faunal species. Out of the six essential felines found in 

India, four species have been distinguished as existing in the region: the tiger (Panthera tigris), 

the jaguar (Panthera pardus), the snow puma (uncia), and the obscured jaguar (Neofelis 

nebulosa). Each species of Indian bear has a record from the NER. Numerous dangers 

undermine the biodiversity of the North-eastern Region of the US (NER), including regular 

and man-made debasement, over-and unlawful collecting of forest items, unlawful hunting, the 

exchange of normal life, the shortening of the jhum cycle (a timeframe when the forest is 

dismissed), the encroachment of forest domain, uncontrolled brushing, forest flames, the 

unlawful exchange of non-wood plantations, the presentation of peculiar plant varieties, 

unconstrained headway activities, and that's just the beginning. These variables are believed to 

be the primary drivers of the NER's declining biodiversity. 

4.2.  The state of the forests in the Eastern Himalayas of India  

The domain's absolute forest cover, as detailed in the India State Forest Report, is 1,86,509 sq 

km. This addresses 66.60% of the region's topographical region, while the national forest front 
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makes up 21.34%. Exceptionally thick, modestly thick, and open forests make up 15.83%, 

44.87%, and 42.36% of all forests, individually. The forests in this space are exceptional as far 

as their construction and species blend. The improvement of ecological specializations in the 

north-eastern region of India is fundamentally affected by the altitudinal variety and 

precipitation instances of the upper east and southwest storms. Rather than different pieces of 

India, the Upper East's forests are principally under neighbourhood authority, with a sizable 

part of the forests named "unclassified forests." As per reports, the NER is likewise reasonable 

the region that creates the most un-number of substances that harm the ozone layer, and its 

forests store the best amount of carbon in the country. A couple of key elements causing the 

change in the forest cover in the North-eastern states are moving cultivating rehearses, 

encroachment, soil disintegration, seismic quake set off avalanches, contacting, forest flames, 

developmental exercises, urbanization, unlawful logging, and NTFP assortment. One huge new 

danger to the NER's forests and biodiversity is climate change. For individuals who rely upon 

forest resources for their livelihoods, the impacts of climate change on forests have critical 

results. Table 2 shows the state-by-state forest cover nearby as well as any changes from the 

past evaluation. 

Table 2: North-Eastern States' Forest Cover 

State Geographic al 

Area (sq.km) 

Forest Cover 2015 (sq.km.) Forest 

cover (% 

of GA) 

Change w.r.t. 

to ISFR 2013 

(sq.km.) 

Scrub 

land 

(sq.km.) VDF  MDF OF Total 

Arunachal 

Pradesh 

84,745 21,806 31,301 16,145 69,252 82.32% -75 266 

Assam 79,440 1,443 12,270 15,916 29,629 37.24% -50 386 

Manipur 23,329 729 6,927 11,344 19,000 78.13% 6 1,184 

Meghalaya 23,430 451 10,586 8,186 19,223 79.10% -73 350 

Mizoram 22,083 140 6,860 13,754 20,754 89.95% -308 2 

Nagaland 17,580 1,298 5,697 7,977 14,972 79.23% -80 624 

Sikkim 8,098 502 3,162 699 3,863 48.33% -3 313 

Tripura 11,493 115 5,611 4,090 9,816 75.45% -57 57 

Total 2,70,198 26,484 82,414 78,111 1,86,509 66.60% -652 3,182 
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4.3.  Protected Area Network (PAN) in NER  

For in-situ protection on wild, widely diversified vegetation, the NER maintains a vast network 

of Safeguarded Regions. Table 3 provides an extensive overview of the Safeguarded Region 

Organisation in the Upper East Region of India. It lists all of the states' Tiger Stores, Biosphere 

Stores, National Parks, and Untamed Life Safe-havens, along with their relative numbers and 

extent. With 12 Untamed Life Safe-havens spanning 7,488.76 km2, 3 National Parks spanning 

2,291.83 km2, 3 Tiger Stores totaling 3,252.28 km2, and 2 Biosphere Stores encompassing 

5,112.51 km2, Arunachal Pradesh emerges as a crucial contributor. After that, Assam has six 

national parks (1,978.80 km2), four tiger stores (4,669.51 km2), three biosphere stores 

(3,603.01 km2), and nine untamed life asylums (1,841.15 km2). The states of Manipur, 

Meghalaya, Mizoram, Nagaland, Sikkim, and Tripura also make contributions to conservation 

efforts, albeit in varying amounts and sizes of protected areas. Overall, the Upper East Region 

is proud to have a sizable Safeguarded Region Organisation, with 63 Natural life Safe-havens 

spanning 11,631.87 km2, 24 National Parks spanning 6,756.88 km2, 9 Tiger Stores totaling 

7,921.79 km2, and 8 Biosphere Stores encompassing 12,157.46 km2. These numbers 

demonstrate the region's deliberate efforts to conserve biodiversity and preserve the 

environment (Table 3). The NER organisations that protect protected areas may play a role in 

enhancing ecotourism and conserving biodiversity in the area. 

Table 3: Network of Protected Areas in the Northeast 

Name of 

State 

Wildlife Sanctuary National Park Tiger reserve Biosphere Reserve 

Number  Area 

km² 

Number  Area 

km² 

Number  Area 

km² 

Number  Area 

km² 

Arunachal 

Pradesh 

12 7,488.76 3 2,291.83 3 3252.28 2 5112.51 

Assam 19 1,841.15 6 1,978.80 4 4669.51 3 3603.01 

Manipur 2 185.5 2 41 - - 2 821.01 

Meghalaya 4 35.3 3 268.49 - - - - 

Mizoram 9 1,091.76 3 151 2 - - - 

Nagaland 4 21.35 2 203.03 - - - - 

Sikkim 8 4,00.11 2 1,785.01 - - 1 2620.93 
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Tripura 5 5,67.94 3 37.72 - - - - 

Total 63 11,631.87 24 6,756.88 9 7,921.79 8 12,157.46 

 

5. CONCLUSION 

Investigation of the social and natural impacts of climate change on forests and biodiversity in 

the Eastern Himalayan region of India uncovers the earnest requirement for facilitated 

neighbourhood, national, and international activity. The fragile equilibrium of organic cycles 

in this space is confronting phenomenal dangers as climate change gets a move on, imperilling 

both human success and the ordinary heritage. The synthesis of coherent confirmation causes 

to notice the basics of versatile administration rehearses that coordinate authentic information 

and present-day research to reinforce the environment and backing the action of nearby 

organizations. The North-eastern Region (NER) of India is featured in the conversation as a 

vital center point for biodiversity and forest resources on the subcontinent. In spite of its 

importance, the region is progressively powerless against dangers like as deforestation, 

debasement, and fracture of forests welcomed on by climate change. It is key to focus on more 

research utilizing various systems to fathom the weakness of NER's forests and biodiversity to 

climate change. Solid approaches and cycles are fundamental for biodiversity conservation and 

forest security due to the complex connections among standard and HR. Huge scope 

mindfulness crusades and instructive drives ought to be facilitated to captivate accomplices in 

moderating the unfavourable impacts of climate change, with nearby local area contribution 

assuming an essential part in cultivating biodiversity protection and dependable forest 

administration notwithstanding changing climate conditions in the Northeast Region. 
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