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ABSTRACT : 

 

 Arunachal Pradesh is a state in northeastern India with a vast expanse of forested land. Climate change has significantly 

impacted the state's forest ecosystems, which in turn affects the livelihoods of the local people. This research paper aims to study 
the impact of climate change on forest ecosystems in Arunachal Pradesh and propose strategies for mitigating and adapting to its 

effects.  

 

PART -I : INTRODUCTION 

 
1. BACKGROUND OF ARUNACHAL PRADESH:  

 

Arunachal Pradesh has a total forest area of 67,248 sq km, accounting for more than 80% of the state's geographical area. 

The state is home to diverse flora and fauna, including rare and endangered species. Climate change has severely impacted the  
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state's forest ecosystems in recent years. Extreme weather events such as droughts, floods, and landslides have become more 

frequent, causing widespread damage to the forests.  

 
2. CLIMATE CHANGE AND ITS IMPACT ON ARUNACHAL PRADESH:  

 

Climate change is having a significant impact on the forests of Arunachal Pradesh, which is located in the northeastern 

part of India. Here are some of the ways that climate change is affecting the region's forests: 

 

(a) Changes in temperature and precipitation: Arunachal Pradesh's forests are experiencing changes in 

temperature and precipitation patterns, which are altering the ecosystem balance. These changes are affecting the flora 

and fauna, with some species being able to adapt better than others.  

 

(b) Drought and forest fires: Climate change has led to more frequent and severe droughts, which are causing 

forest fires to occur more frequently. These forest fires are damaging large areas of forests and making it difficult for 

them to regenerate.  

 

(c) Landslides and soil erosion: Increased rainfall and extreme weather events are leading to soil erosion and 

landslides. This can have a significant impact on forest ecosystems, including disrupting water and nutrient cycles.  

 
(d) Changes in forest composition: As temperatures rise and rainfall patterns shift, certain species of trees may no 

longer be able to survive in the region. This can lead to changes in the composition of the forest, with some species 

becoming dominant while others disappear.  

 

(e) Biodiversity loss: Climate change is causing biodiversity loss in the forests of Arunachal Pradesh, as many 

species are struggling to adapt to the changing conditions. This could have significant ecological, economic, and cultural 

impacts on the region.  

 

It is important to note that forests play a crucial role in mitigating climate change, as they absorb and store carbon from 

the atmosphere. Therefore, it is essential to take steps to protect and conserve the forests of Arunachal Pradesh and other regions 

to help mitigate the impact of climate change. 

 

3. IMPORTANCE OF STUDYING THE ISSUE :  

 

 Studying the issue of forest climate change in Arunachal Pradesh is important for several reasons: 

 

(a) Biodiversity Conservation: Arunachal Pradesh is known for its high biodiversity, with a variety of plant and 
animal species found in its forests. However, climate change is affecting the distribution and survival of these species, 

leading to loss of biodiversity. By studying the impact of climate change on the forests of Arunachal Pradesh, we can 

develop strategies to conserve the unique and diverse flora and fauna of the region.  

 

(b) Carbon Sequestration: Forests are important carbon sinks, absorbing carbon dioxide from the atmosphere and 

storing it in their biomass. Arunachal Pradesh has large tracts of forests, which play a critical role in mitigating climate 

change. However, climate change is affecting the ability of these forests to sequester carbon. By studying the issue of 

forest climate change in Arunachal Pradesh, we can better understand the impact of climate change on carbon 

sequestration and develop strategies to enhance it.  

 

(c) Sustainable Livelihoods: Many communities in Arunachal Pradesh depend on forests for their livelihoods, 

including timber harvesting, non-timber forest products, and ecotourism. Climate change can impact these livelihoods by 

altering the productivity and availability of forest resources. By studying the issue of forest climate change in Arunachal 

Pradesh, we can identify the vulnerabilities of these communities and develop strategies to enhance their resilience.  

 

(d) Global Significance: Arunachal Pradesh is part of the Eastern Himalayan biodiversity hotspot, which is one of 

the most biologically diverse regions in the world. The region is also considered a global biodiversity hotspot and an 
important area for conservation.  

 

 Therefore, the issue of forest climate change in Arunachal Pradesh is of global significance, and its impacts can have far-

reaching consequences.  

 

 In conclusion, studying the issue of forest climate change in Arunachal Pradesh is crucial for understanding the impacts 

of climate change on biodiversity, carbon sequestration, sustainable livelihoods, and global significance. This knowledge can 

inform policy decisions, help develop strategies for mitigation and adaptation, and contribute to global efforts to combat climate 

change. 
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4. RESEARCH QUESTIONS AND OBJECTIVES  

 
 (a) Research questions: 

 

 What are the impacts of climate change on forest ecosystems in Arunachal Pradesh?  

 

 What is the current state of forest management and conservation practices in Arunachal Pradesh in the 

context of climate change?  

 What are the potential mitigation and adaptation strategies for addressing the impacts of climate 

change on forest ecosystems in Arunachal Pradesh?  

 

 (b) Objectives: 

 

 To assess the impacts of climate change on forest ecosystems in Arunachal Pradesh through the 

analysis of remote sensing data, climate data, and field observations.  

 

 To evaluate the current state of forest management and conservation practices in Arunachal Pradesh 

and identify gaps and challenges in addressing climate change impacts on forest ecosystems. 

 
 To identify potential mitigation and adaptation strategies for addressing climate change impacts on 

forest ecosystems in Arunachal Pradesh, including measures for enhancing forest resilience, reducing carbon 

emissions, and supporting sustainable livelihoods for local communities.  

 

 To develop a set of recommendations for policy-makers, forest managers, and other stakeholders for 

integrating climate change considerations into forest management and conservation practices in Arunachal 

Pradesh  

 

PART – II : LITERATURE REVIEW 

 
1. FOREST IN ARUNACHAL PRADESH AND THEIR ROLE IN THE STATE'S ECOSYSTEMS  

 

A Brief Overview of Forestry Scenario 

 
 Arunachal Pradesh is a forest rich State in Eastern Himalayan region of the country. The State has about 20% species of 

country's fauna, about 4,500 species of flowering plants, 400 species of pteridophytes, 23 species of conifers, 35 species of 

bamboos, 20 species of canes, 52 species of Rhododendron and more than 500 species of orchids. As per the Champion & Seth 
Classification of Forest Types (1968), the forests in Arunachal Pradesh belong to 11 Type Groups which are further divided into 

23 different Forest Types.  

 Forests are the mainstay of the economy and the livelihoods of local people have been closely linked and heavily 

dependent on forest resources since time immemorial. Cane and bamboo are found in abundance. However, with increasing 

population, developmental activities and practices like jhuming, the pressure on forest resources is consistently increasing, 

leading to their degradation and affecting regeneration and productivity. Tropical rain forests are found in the foothills and hills in 

the east along the border with Myanmar. The northern parts of the State is covered with Alpine forests. The diversity of 

topographical and climatic conditions has favoured the growth of luxuriant forests, which are home to myriad plant and animal  

forms, adding beauty to the landscape.  

 

 Recorded Forest Area (RFA) in the State is 51,407 sq km of which 10,589 sq km is Reserved Forest, 9,779 sq km is 

Protected Forest and 31,039 sq km is Unclassed Forest. In Arunachal Pradesh, during the period 1st January 2015 to 5th February 

2019, a total of 451.37 hectares of forest land was diverted for non-forestry purposes under the Forest Conservation Act, 1980 

(MoEF & CC, 2019).  

 

 Two National Parks and 11 Wildlife Sanctuaries constitute the Protected Area network of the State covering 11.68% of 

its geographical area.  

 

Forest Cover  
 

 Based on the interpretation of IRS Resourcesat-2 LISS III satellite data of the period Oct 2017 to Mar 2018, the Forest 

Cover in the State is 66,687.78 sq km which is 79.63 % of the State's geographical area. In terms of forest canopy density classes, 

the State has 21,095.43 sq km under Very Dense Forest (VDF), 30,556.50 sq km under Moderately Dense Forest (MDF) and 

15,035.85 sq km under Open Forest (OF). Forest Cover in the State has decreased by 276.22 sq km as compared to the previous 

assessment reported in ISFR 2017. 

 

Fores t  Co ve r  of  Arun ac hal  P r ade sh  

http://www.ijrti.org/


 © 2025 IJNRD | Volume 10, Issue 2 February 2025 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2502272 International Journal Of Novel Research And Development (www.ijnrd.org) 
 

 

c621 
c6
21 

VDF2

25.19% 

 

MDF 

36.49% 

                                               

FIGURE FOREST COVER MAP OF ARUNACHAL PRADESH 
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Arunachal Pradesh is a state located in the northeastern part of India, and it is known for its rich biodiversity and forest 

cover. The state has a total forest cover of 67,248 square kilometers, which accounts for 82.4% of its total land area. The forests 

in Arunachal Pradesh play a vital role in the state's ecosystem, and here are some of their key roles:  

 

(a) Carbon Sink: Arunachal Pradesh's forests act as a carbon sink by absorbing and storing large amounts of 

carbon dioxide from the atmosphere. The state's forests are estimated to store around 1,719.84 million tons of carbon, 
which is critical for mitigating climate change.  

 

(b) Biodiversity: The forests in Arunachal Pradesh are home to a vast array of flora and fauna, including many rare 

and endangered species. The state has over 5000 species of plants, including many medicinal and aromatic plants, and 

around 700 species of birds and 200 species of mammals.  

(c) Water Catchment: The forests in Arunachal Pradesh act as a natural water catchment area and regulate the 

flow of water in the state's rivers and streams. The forests also help in maintaining the water quality by filtering 

pollutants and sediments.  

 

(d) Soil Conservation: The forest cover in Arunachal Pradesh helps in preventing soil erosion and maintains soil 

fertility. The roots of trees and other vegetation help to bind the soil, preventing it from getting washed away by 

rainwater.  
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(e) Cultural Significance: The forests in Arunachal Pradesh have significant cultural and religious importance, and 

many of the local communities depend on the forests for their livelihoods. The forests also have spiritual significance 
and are home to several sacred groves.  

 

In conclusion, the forests in Arunachal Pradesh play a crucial role in the state's ecosystem and provide various 

ecological, economic, and cultural benefits. It is essential to conserve and manage these forests sustainably to ensure their long-

term health and productivity. 

 

2. EFFECTS OF CLIMATE CHANGE ON THE FORESTS OF ARUNACHAL PRADESH  
Arunachal Pradesh is a state in northeast India that is home to some of the most biodiverse forests in the world. These 

forests are important for the conservation of many endangered species of plants and animals and are a significant source of 

livelihood for the local communities. However, climate change is having significant impacts on these forests, which could have 

serious implications for both the local people and the environment. 

 

Some of the effects of climate change on the forests of Arunachal Pradesh include: 

 

(a) Changes in temperature and rainfall patterns: Climate change is causing changes in temperature and rainfall 

patterns, which can affect the growth and distribution of forest vegetation. Rising temperatures can lead to increased 

evaporation and water stress, while changing rainfall patterns can cause droughts or flooding, both of which can harm 
forest health.  

 

(b) Increased forest fires: Drier conditions caused by climate change are increasing the risk of forest fires in 

Arunachal Pradesh. These fires can cause significant damage to the forest ecosystem, destroy wildlife habitats, and 

reduce the capacity of forests to absorb carbon dioxide.  

 

(c) Changes in species composition: Climate change is causing shifts in the distribution and composition of plant 

and animal species. Some species may migrate to cooler areas, while others may be unable to adapt to changing 

conditions, leading to declines in biodiversity.  

 

(d) Soil erosion: Changes in rainfall patterns and increased extreme weather events, such as heavy rainfall or 

cyclones, can lead to soil erosion, which can have a significant impact on forest health.  

 

(e) Reduced water availability: Climate change can lead to reduced water availability in rivers and streams, which 

can affect the forest ecosystem and the communities that depend on them for water.  

 

Overall, the effects of climate change on the forests of Arunachal Pradesh are significant and could have serious 
consequences for both the environment and the local communities. Efforts to mitigate climate change through measures such as 

reducing greenhouse gas emissions and forest conservation and restoration programs could help to protect these important forests 

and the biodiversity they support. 

 

3. MITIGATION AND ADAPTATION STRATEGIES IN OTHER REGIONS AND THEIR APPLICABILITY TO 

ARUNACHAL PRADESH  
 

Forest climate change mitigation and adaptation strategies in other regions can provide valuable insights and lessons that 

could be applicable to Arunachal Pradesh. Here are some strategies that have been implemented in other regions: 

 

(a) Forest conservation and reforestation: Forest conservation and reforestation are essential strategies for 

mitigating climate change. By protecting and expanding forest cover, it is possible to sequester carbon from the 

atmosphere and reduce greenhouse gas emissions. In Arunachal Pradesh, the state government has launched various 

afforestation programs such as the Arunachal Pradesh Green Mission to increase the forest cover in the state.  

 

(b) Agroforestry: Agroforestry involves planting trees and crops together in the same plot of land. This strategy 

can help reduce deforestation and also provide additional benefits such as increased soil health, improved water 
retention, and enhanced biodiversity. Agroforestry has been implemented successfully in other regions such as Southeast 

Asia, and its applicability to Arunachal Pradesh should be explored.  

 

(c) Community-based forest management: Community-based forest management involves giving local 

communities a say in how forests are managed and used. This strategy can help ensure that forests are sustainably 

managed and provide benefits to local people. In Arunachal Pradesh, community-based forest management has been 

implemented in some areas, and its expansion could be explored.  

 

(d) Forest fire management: Forest fires can release large amounts of carbon into the atmosphere and damage 

forest ecosystems. Effective forest fire management is essential for mitigating climate change and protecting forests. 

Other regions have implemented strategies such as prescribed burns and community-based fire management programs, 

which could be applicable to Arunachal Pradesh.  

 

(e) Climate-resilient forestry: Climate-resilient forestry involves planting tree species that are better adapted to 

the changing climate. This strategy can help ensure that forests continue to provide ecosystem services such as carbon 
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sequestration, even as the climate changes. Arunachal Pradesh has a rich biodiversity of tree species, and efforts could be 

made to identify and promote species that are better adapted to the changing climate.  
 

In conclusion, forest climate change mitigation and adaptation strategies that have been implemented in other regions 

could be applicable to Arunachal Pradesh. The state government should work with local communities and other stakeholders to 

identify and implement strategies that are best suited to the state's unique ecological and socio-economic context. 

 

PART – III : METHODOLOGY 

 

1. DATA COLLECTION AND ANALYSIS TECHNIQUES:  
 

Here are some commonly used data collection and analysis techniques in this field: 

 

(a) Forest inventories: Researchers collect data on the structure, composition, and health of forests through forest 

inventories. They measure tree density, diameter at breast height (DBH), height, age, and species diversity, among other 

factors. This information is essential for estimating forest carbon stocks and identifying opportunities for carbon 

sequestration and other ecosystem services.  

 

(b) Remote sensing: Researchers use satellite and aerial imagery to map forest cover, monitor changes in land use, 
and detect forest disturbances such as wildfires and insect infestations. Remote sensing data can also be used to estimate 

forest carbon stocks and track changes in forest cover over time.  

 

(c) Climate models: Researchers use climate models to project future changes in temperature, precipitation, and 

other climate variables. These models help identify areas where forests are most vulnerable to climate change impacts 

and can be used to develop adaptation strategies.  

 

(d) Socioeconomic surveys: Forest management and conservation strategies must consider the social and economic 

context of the communities that depend on forests for their livelihoods. Researchers use surveys and interviews to collect 

data on the economic value of forest resources, local knowledge of forest ecosystems, and community attitudes toward 

forest management.  

 

(e) Carbon accounting: Carbon accounting involves estimating the amount of carbon sequestered and emitted by 

forests. Researchers use a range of techniques, including forest inventories, remote sensing, and modeling, to estimate 

forest carbon stocks and track changes in carbon over time. This information is used to develop forest carbon offset 

projects and inform climate change mitigation strategies.  

 
(f) Scenario planning: Researchers use scenario planning to evaluate the potential impacts of different climate 

change and forest management scenarios. This technique involves developing alternative future scenarios and assessing 

their potential consequences using models and other tools.  

 

(g) Decision support systems: Decision support systems provide a framework for integrating data and analysis into 

forest management and conservation decision-making. These systems help managers evaluate the trade-offs between 

different management strategies and select the most effective approach given the available data.  

 

Overall, the collection and analysis of data using a range of techniques are essential for developing effective forest 

climate change mitigation and adaptation strategies. By integrating data from different sources, researchers and managers can 

better understand the complex ecological and social systems that underpin forest ecosystems and develop strategies that balance 

carbon sequestration with the social and economic needs of local communities. 

 

2. SAMPLING TECHNIQUES AND SAMPLE SIZE : 

 The long term trends in observed seasonal precipitation and temperature over Arunachal Pradesh using IMD gridded 

rainfall and temperature at daily time scales has been performed to arrive at current baseline climatology for Arunachal Pradesh. 

Summary is presented in the following paragraphs. 
 

(a) Data used  

 
 IMD gridded rainfall at 0.5 degree spatial resolution for the time period 1971-2005 (35 years)  

 

 IMD gridded maximum and minimum temperature at 1 degree spatial resolution for the time period 1969-2005 

(37 years). 

 

 

(b) Precipitation trends  

 
Rainfall in Arunachal Pradesh varies considerably both in space and time from year to year. 
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Climate Change Climatology – Arunachal Pradesh  
 

The projected climate change in 2030s (average of 2021-2050) and in 2080s (average of 2071-2098) over Arunachal 

Pradesh using IPCC SRES A1B scenario have been studied. The following paragraphs give the analysis of the same.  

 

(a) Emission scenarios : The IPCC scenarios provide a mechanism to assess the potential impacts on climate 

change. The IPCC Special Report on Emission Scenarios (IPCC SRES November 200010) has been published for 

Global emission scenarios. These scenarios provided input into the Third and Fourth Assessment Reports and were the 

basis for evaluating climatic and environmental consequences of different levels of future greenhouse gas emissions and 

for assessing alternative mitigation and adaptation strategies.  

 

 Climate models are mathematic models used to simulate the behaviour of climate system. The latter, known as 

Global Circulation Models (GCM), incorporate oceanic and atmospheric physics and dynamics and represent the general 

circulation of the planetary atmosphere or ocean. The GCMs are usually run at very course grid (about 30 X30) 

resolution. These GCMs are strengthened with the incorporation of local factors and downscaled, in general with a grid 

resolution of about 0.50X0.50 or less. The downscaling can be of dynamic or statistical type. These models are referred 

to as Regional Climate.  

 

(b) Regional Climate Change Scenarios (RCM – A1B) : A regional climate model is a comprehensive physical 
high resolution (~50km or less) climate model. A RCM contains representations of the key processes within the climate 

system e.g., cloud, radiation, rainfall, soil hydrology. Providing Regional Climates for Impact Studies (PRECIS) is an 

atmospheric and land surface model of limited area and high resolution which is locatable over any part of the globe. 

PRECIS is the Hadley Centre portable regional climate model developed to run on a PC with a grid resolution of 0.44° x 

0.44°. High-resolution limited area model is driven at its lateral and sea-surface boundaries by output from global 

coupled atmosphere-ocean (HadCM3) and global atmospheric (HadAM3) general circulation models. PRECIS captures 

important regional information on summer monsoon rainfall missing in its parent GCM simulations. 

   

 Indian RCM PRECIS has been configured for a domain extending from about 1.5°N to 38°N and 56°E to 

103°E. For the analysis the weather conditions of the present and future have been provided by the IITM Pune11 as the 

output of a regional climate model (RCM-PRECIS) at daily interval at a resolution of about 50 km. Simulated climate 

outputs from PRECIS regional climate model for present (1961–1990, BL) near term (2021-2050, MC) and long term 

(2071-2098, EC) for A1B IPCC SRES socio-economic scenario (characterized by a future world of very rapid economic 

growth, global population that peaks in mid-century and declines thereafter, and rapid introduction of new and more 

efficient technologies, with the development balanced across energy sources) has been used. Q14 QUMP (Quantifying 

Uncertainty in Model Predictions) ensemble has been used for the simulation.  

 
3. RESEARCH LIMITATIONS 

 
  Data availability: The availability and quality of data on forest resources, climate change impacts, and mitigation and 

adaptation strategies in Arunachal Pradesh may be limited, which can affect the accuracy and reliability of the research findings. 

 

(a) Time constraints: Researching and analyzing the complex interactions between forests and climate change in 

Arunachal Pradesh may require a significant amount of time and resources. Researchers may face time constraints that 

limit the depth and scope of their analysis.  

 

(b) Sample size: The study may have a small sample size, limiting the generalisability of the results. This can be 

particularly challenging when studying a specific geographic area such as Arunachal Pradesh.  

 

(c) Biases: Researchers may have personal biases or be influenced by external pressures that could impact the 

objectivity of the research findings.  

(d) Limited scope: The research may focus only on certain aspects of forest climate change mitigation and 

adaptation strategies in Arunachal Pradesh, while neglecting other important factors that could impact the effectiveness 

of these strategies.  
 

(e) Language barriers: Researching in Arunachal Pradesh may involve language barriers as English is not the 

primary language of the region. It may lead to challenges in accessing important data and information.  

 

(f) Political and social factors: Political and social factors could influence the implementation of forest climate 

change mitigation and adaptation strategies in Arunachal Pradesh, which may not be captured by the research study. 

  

(g) Lack of financial resources: Financial resources may be limited, which can affect the ability to collect data, 

analyze the findings and access new technologies.  

 

Researchers should acknowledge these limitations in their research paper and discuss the potential impact of these 

limitations on the validity and reliability of the study findings. Additionally, they should provide suggestions for future research 

that could address these limitations and improve the understanding of forest climate change mitigation and adaptation strategies in 

Arunachal Pradesh. 
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PART – IV : RESULTS AND DISCUSSION 
 
1. ASSESSMENT OF THE IMPACT OF CLIMATE CHANGE ON THE FOREST OF ARUNACHAL PRADESH 

 

One of the most significant impacts of climate change on the forests of Arunachal Pradesh is the potential for changes in 

the distribution of species. Some species may migrate to higher elevations as temperatures increase, while others may decline in 

numbers or disappear altogether. This could lead to changes in the composition of the forests and a loss of biodiversity.  

 

Another impact of climate change is the increased risk of forest fires. As temperatures rise and precipitation patterns 

change, the risk of wildfires increases, which can have significant impacts on both the forest ecosystem and nearby communities.  

 

Climate change is also expected to affect the hydrology of the region, which could lead to changes in the availability of 

water for forest ecosystems. This could impact the growth and survival of trees and other plants, and ultimately, the health of the 

forest ecosystem.  

 

Additionally, climate change is expected to impact the livelihoods of local communities that depend on forest resources. 

Changes in forest composition, water availability, and the frequency of extreme weather events could impact the availability of 

resources like timber, non-timber forest products, and medicinal plants. 

 
Overall, the impacts of climate change on the forests of Arunachal Pradesh are expected to be significant and varied. It 

will be important for researchers, policymakers, and local communities to work together to understand these impacts and develop 

strategies to mitigate their effects. 

 

2. IDENTIFICATION OF MITIGATION AND ADAPTATION STRATEGIES  

 
 (a) Mitigation Strategies: 

 

 Afforestation and reforestation: Planting new forests and restoring degraded forests can help 

sequester carbon dioxide from the atmosphere and reduce greenhouse gas emissions.  

 

 Forest management: Sustainable forest management practices, such as reducing deforestation, 

promoting sustainable harvesting of timber, and controlling forest fires, can help mitigate the impacts of climate 

change.  

 

 Agroforestry: Combining agriculture with forestry can help sequester carbon, reduce erosion, and 

improve soil quality.  
 

 Renewable energy: Promoting the use of renewable energy sources, such as solar and wind power, 

can reduce the state's dependence on fossil fuels and decrease greenhouse gas emissions.  

 

 (b) Adaptation Strategies: 

 
 Biodiversity conservation: Protecting and conserving the state's rich biodiversity can help maintain 

ecosystem resilience and increase their ability to adapt to changing climate conditions.  

 Forest restoration: Restoring degraded forests and increasing the connectivity between forest 

fragments can help maintain ecosystem services, such as water supply and carbon sequestration, and increase 

their resilience to climate change.  

 

 Community-based forest management: Engaging local communities in forest management can help 

promote sustainable use of forest resources, increase their resilience to climate change impacts, and enhance 

their livelihoods.  

 

 Disaster risk reduction: Developing early warning systems, building flood-resistant structures, and 
implementing disaster risk reduction measures can help reduce the impacts of extreme weather events on forests 

and human settlements.  

 

 Overall, a combination of mitigation and adaptation strategies is necessary to address the impacts of climate change on 

forests in Arunachal Pradesh. These strategies must be integrated into sustainable forest management practices and tailored to the 

local context, involving collaboration among stakeholders from the government, civil society, and local communities. 

 

3. FEASIBILITY AND EFFECTIVENESS OF THE IDENTIFIED STRATEGIES : 

 

 Arunachal Pradesh, a state in northeastern India, is known for its extensive forest cover and biodiversity. However, like 

many other regions in the world, it is also facing the impacts of climate change, which pose a threat to its forests and the 

communities dependent on them. To address this issue, both mitigation and adaptation strategies can be employed.  

 

 Mitigation strategies aim to reduce greenhouse gas emissions that contribute to climate change. One way to achieve this 

is through forest conservation and management. Arunachal Pradesh has already implemented several policies to protect its forests, 

such as the Arunachal Pradesh Forest Policy 2020 and the Arunachal Pradesh Biodiversity Rules 2017. These policies aim to 
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conserve biodiversity, reduce deforestation and forest degradation, and promote sustainable forest management practices. 

Additionally, the state has also implemented afforestation and reforestation programs to increase forest cover.  
 

 The effectiveness of these mitigation strategies can be assessed by monitoring changes in forest cover and carbon stocks 

over time. However, it may take several years to see the impacts of these efforts, and they may be affected by factors such as 

climate variability, illegal logging, and land-use change.  

 

 Adaptation strategies, on the other hand, aim to reduce the vulnerability of communities and ecosystems to the impacts 

of climate change. In Arunachal Pradesh, these strategies can include diversification of livelihoods, promotion of climate-resilient 

agriculture, and community-based forest management. These strategies can help reduce the dependence of communities on forest 

resources and increase their resilience to climate change.  

 

 The feasibility of adaptation strategies can be assessed by their acceptance and adoption by local communities and the 

effectiveness of their implementation. Community involvement and participation in the planning and implementation of these 

strategies are essential for their success.  

 

 In conclusion, both mitigation and adaptation strategies can be effective in addressing the impacts of climate change on 

forests in Arunachal Pradesh. However, their success depends on several factors, including policy implementation, community 

participation, and monitoring and evaluation. It is essential to have a comprehensive approach that considers both mitigation and 
adaptation strategies to ensure the sustainability of the region's forests and the communities dependent on them. 

 

4. IMPLICATIONS FOR POLICY AND PRACTICE RECOMMENDATIONS: 

 
 Strengthen Forest Conservation and Management: Arunachal Pradesh has a large forest cover, and maintaining this 

forest cover is essential to mitigate the impacts of climate change. The government can strengthen forest conservation efforts by 

implementing policies that protect forests from illegal logging, mining, and other human activities. This can include increasing 

penalties for illegal forest activities and expanding the area of protected forests. 

 

(a) Promote Afforestation and Reforestation: Afforestation and reforestation programs can help increase the 

forest cover in areas where deforestation has occurred due to human activities. The government can incentivize 

afforestation and reforestation by providing subsidies and technical assistance to farmers and communities to plant trees 

on their land.  

 

(b) Encourage Sustainable Forest Management: Sustainable forest management practices can help reduce the 

impact of climate change on forests. The government can promote sustainable forest management practices by providing 

training and technical assistance to forest managers and communities. This can include reducing the use of firewood and 
other forest products and implementing sustainable harvesting practices.  

(c) Increase Public Awareness: The public needs to be aware of the impacts of climate change on forests and the 

importance of forest conservation. The government can launch public awareness campaigns, conduct workshops, and 

engage with communities to promote the conservation of forests and the mitigation of climate change.  

 

(d) Support Research and Development: The government can support research and development initiatives that 

focus on the impact of climate change on forests and the development of sustainable forest management practices. This 

can include funding research projects, providing technical assistance, and establishing research institutions.  

 

(e) Integrate Forest and Climate Change Policies: The government can integrate forest and climate change 

policies to ensure that forest conservation efforts are aligned with climate change mitigation and adaptation measures. 

This can include developing a comprehensive  policy framework that addresses the challenges and opportunities of forest 

management in the context of climate change.  

 

 Overall, managing forests and addressing climate change in Arunachal Pradesh requires a comprehensive 

approach that integrates policy and practice recommendations. By implementing these recommendations, the 

government can help mitigate the impacts of climate change on forests and ensure that the state's forest cover is 
maintained for future generations 

 

PART –V : CONCLUSION 

 

1. SUMMARY OF THE STUDY  

 
 Some of the key strategies being studied and implemented in the region include: 

 

(a) Afforestation and reforestation: Planting trees and restoring degraded forests can help sequester carbon 

dioxide from the atmosphere and also provide ecosystem services such as regulating water cycles, preventing soil 

erosion, and supporting biodiversity.  

 

(b) Agroforestry: Combining trees with crops or livestock can provide multiple benefits, including increased 

productivity, carbon sequestration, and soil health. 
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(c) Community-based forest management: Involving local communities in forest management and conservation 

can help build resilience to climate change and promote sustainable livelihoods.  
 

(d) Payment for ecosystem services: Providing financial incentives for forest conservation and restoration can 

help incentivize landowners and communities to protect and restore forests.  

 

(e) Forest fire management: Preventing and managing forest fires is crucial for reducing emissions from 

deforestation and forest degradation and protecting forest ecosystems and communities.  

 

 Overall, these strategies have the potential to contribute significantly to global efforts to mitigate climate change and 

build resilience to its impacts, while also supporting sustainable development and biodiversity conservation in Arunachal Pradesh 

and other forested regions. 

 

2. IMPLICATIONS FOR FUTURE RESEARCH  

 

 Future research on forest climate change mitigation and adaptation in Arunachal Pradesh can have several implications. 

Some of them are:  

 

(a) Identifying the potential impacts of climate change on forests: Future research can help in identifying the 
potential impacts of climate change on forests in Arunachal Pradesh, such as changes in forest composition, species 

distribution, and productivity. This knowledge can help in developing appropriate mitigation and adaptation strategies. 

  

(b) Developing forest-based climate change mitigation strategies: Forests play a crucial role in mitigating 

climate change by sequestering carbon from the atmosphere. Future research can help in identifying the most effective 

forest-based climate change mitigation strategies for Arunachal Pradesh, such as afforestation, reforestation, and 

improved forest management practices.  

 

(c) Developing forest-based adaptation strategies: Forests can also contribute to climate change adaptation by 

providing ecosystem services such as regulating water resources, maintaining soil fertility, and supporting biodiversity. 

Future research can help in identifying the most effective forest-based adaptation strategies for Arunachal Pradesh, such 

as forest restoration, sustainable forest management, and community-based forest management.  

(d) Promoting community participation and engagement: Future research can help in promoting community 

participation and engagement in forest-based climate change mitigation and adaptation activities. This can be achieved 

by involving local communities in decision-making processes, providing training and capacity building, and promoting 

the sustainable use of forest resources.  

 
 Overall, future research on forest climate change mitigation and adaptation in Arunachal Pradesh can help in developing 

effective strategies to maintain the ecological integrity of forests, sustainably manage forest resources, and support the resilience 

of local communities to the impacts of climate change. 

 

3. POLICY AND PRACTICE RECOMMENDATIONS  

 

 Arunachal Pradesh, a state in northeastern India, is home to significant forest cover and biodiversity. However, like 

many other regions around the world, it is also facing the adverse effects of climate change. To mitigate and adapt to these 

changes, the following policy and practice recommendations are suggested for forest climate change mitigation and adaptation 

strategies in Arunachal Pradesh:  

 

(a) Strengthen Forest Governance: The state government should strengthen forest governance by implementing 

effective policies, laws, and regulations to prevent deforestation, promote afforestation, and conserve biodiversity. This 

can be done by involving local communities, forest-dependent communities, and indigenous peoples in forest 

management and decision-making processes.  

 

(b) Promote Sustainable Forest Management: Sustainable forest management practices should be promoted to 
ensure that forest ecosystems remain resilient and can adapt to changing climatic conditions. This can be achieved by 

adopting sustainable harvesting practices, restoring degraded forests, and promoting agroforestry practices.  

 

(c) Enhance Forest Carbon Stocks: The state government should explore opportunities to enhance forest carbon 

stocks through forest conservation, afforestation, and reforestation activities. This can be done by implementing REDD+ 

(Reducing Emissions from Deforestation and Forest Degradation) programs that provide incentives to reduce emissions 

from deforestation and forest degradation.  

 

(d) Strengthen Forest Fire Management: The state government should strengthen forest fire management 

strategies to prevent forest fires, particularly during the dry season. This can be achieved by developing early warning 

systems, improving firefighting capacity, and promoting community-based forest fire management.  

 

(e) Encourage Community-Based Adaptation: Community-based adaptation strategies should be encouraged to 

enhance the resilience of forest-dependent communities to climate change. This can be done by providing technical 

assistance and financial support to local communities to implement climate-resilient agriculture, sustainable forest 

management practices, and livelihood diversification strategies.  
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(f) Develop Climate-Smart Agriculture: The state government should promote climate-smart agriculture 
practices that help farmers adapt to changing climatic conditions. This can be achieved by providing training, technical 

assistance, and financial support to farmers to adopt climate-resilient crop varieties, conservation agriculture practices, 

and water management techniques.  

 

(g) Strengthen Monitoring and Evaluation: The state government should strengthen monitoring and evaluation 

of forest climate change mitigation and adaptation strategies to ensure that they are effective and delivering the intended 

results. This can be achieved by developing robust monitoring and evaluation systems, collecting and analyzing data on 

key performance indicators, and using this information to inform policy and practice. 

  

 Overall, effective forest climate change mitigation and adaptation strategies in Arunachal Pradesh will require a multi-

stakeholder approach involving government, local communities, civil society organizations, and the private sector. By working 

together and implementing these policy and practice recommendations, Arunachal Pradesh can enhance its resilience to climate 

change and protect its valuable forest resources for future generations. 
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