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Abstract

The nexus between land use and climate change is a critical aspect of sus-
tainable development, and few places show this inter-relationship better than
Nepal. This paper uses Nepal as an example to explore the interconnections
between land use and climate change, highlighting the key challenges and
opportunities.

Nepal, with its diverse topography and ecosystems, is highly vulnerable
to the impacts of climate change. The country’s unique land use patterns,
including agriculture, forest cover, and urbanization, play a significant role
in shaping its climate resilience and carbon balance. This paper highlights
the complex relationship between land use and climate change in such an
environment. Balancing land use practices, conserving forests, and biodi-
versity, and promoting sustainable agriculture are essential for achieving
climate resilience and sustainable development. The paper shows that only
by addressing the nexus between land use and climate change, can Nepal
move towards a more sustainable and climate-resilient future.

Keywords: Nepal, land use, climate change, sustainable development,
topography, ecosystems, urbanization, environmental degradation, green-
house gas emissions, deforestation.
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Introduction

The term “nexus” refers to a connection, link, or interrelationship between
different elements or factors. It implies that there is a mutual dependence
or influence between these elements, and they are intricately connected in
a complex system. The concept of a nexus emphasizes the interconnectivity
and interdependence of various components, often with the understanding
that changes in one element can have implications for others.

In the context of climate change and land use, nexus refers to the inter-
relationship between these two factors. It recognizes that climate change
and land use are closely intertwined, and changes in one can significantly
impact the other. For example, land use changes such as deforestation or
urbanization can contribute to greenhouse gas emissions and alter local
climate patterns. Conversely, climate change can influence land use through
shifts in temperature, precipitation, and extreme weather events, impacting
agricultural practices, water availability, and natural ecosystems.

The nexus approach recognizes that addressing climate change and land
use challenges requires understanding and consideration of their mutual
interactions and synergies. It underscores the need for integrated and holistic
approaches that consider the interconnected nature of these factors. By rec-
ognizing and addressing the nexus between climate change and land use,
it becomes possible to develop more effective and sustainable strategies
and policies that simultaneously mitigate climate change impacts, conserve
ecosystems, and promote sustainable land management practices.

Here are some key aspects of the nexus between climate change and
land-use:

• Land-use Practices and Greenhouse Gas Emissions: Land-use practices,
such as deforestation, agriculture, and urbanization, can contribute to
greenhouse gas emissions. Land-use change also affects the capacity of
ecosystems to sequester carbon, as forests and other natural habitats are
converted to other land uses.

• Land-use Change and Climate Change Impacts: Climate change can also
have significant impacts on land-use patterns. Changes in temperature,
precipitation, and extreme weather events can affect agricultural pro-
ductivity, water availability, and the suitability of land for different uses.
Sea-level rise and increased coastal erosion can threaten low-lying areas
and coastal ecosystems. These climate change impacts can necessitate
changes in land-use practices and land management strategies to adapt
to the changing conditions.
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• Land-use Planning and Climate Change Mitigation: Effective land-use
planning and management can play a crucial role in climate change
mitigation. Preserving and restoring natural habitats, such as forests and
wetlands, can also contribute to carbon sequestration and biodiversity
conservation.

• Climate Change Adaptation and Land-use Decisions: Climate change
impacts can influence land-use decisions and choices. Rising sea levels
and increased flood risks can affect urban planning and infrastructure
development in vulnerable coastal areas. Integrating climate change
considerations into land-use planning and decision-making processes
can help identify and implement adaptation strategies.

• Synergies and Trade-offs: The nexus of climate change and land-use
involves synergies and trade-offs between climate change mitigation and
adaptation goals, as well as other socio-economic and environmental
objectives. For example, renewable energy projects, such as solar and
wind farms, can contribute to climate change mitigation but may require
land conversion and have implications for biodiversity and local commu-
nities. Balancing these trade-offs and maximizing synergies is essential
for sustainable land-use management.

Addressing the nexus of climate change and land-use requires integrated
and holistic approaches that consider the environmental, social, and economic
dimensions.

Climate Change

Climate change refers to long-term changes in temperature, precipitation
patterns, wind patterns, and other aspects of the Earth’s climate system. It is
primarily caused by human activities, specifically the emission of greenhouse
gases (GHGs) into the atmosphere.

The Intergovernmental Panel on Climate Change (IPCC) defines climate
change as “a change in the state of the climate that can be identified by
changes in the mean and/or the variability of its properties and that persists
for an extended period, typically decades or longer” (IPCC 2019, 2022).
The IPCC further explains that climate change is primarily attributed to
human activities, particularly the increase in greenhouse gas emissions from
burning fossil fuels and deforestation.

The Earth’s climate has naturally undergone changes throughout its
history due to various factors, including volcanic eruptions, variations in
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solar radiation, and changes in the Earth’s orbit. However, the current cli-
mate change is primarily driven by human-induced activities, particularly
the burning of fossil fuels (such as coal, oil, and natural gas), deforesta-
tion, industrial processes, and agricultural practices (Bhandari 2018, 2019,
2020, 2023; Bhandari and Shvindina 2019; IPCC 2019, 2022; Mbow et al.
2019).

Climate change has various impacts on the Earth’s ecosystems, weather
patterns, and human societies (IPCC 2019, 2022).

Questions about Climate Change

The overwhelming scientific consensus is that the Earth’s climate is chang-
ing, primarily as a result of human activities. Numerous scientific studies,
measurements, and models have provided extensive evidence supporting the
reality of climate change (Bhandari 2018, 2019, 2020, 2023; Bhandari and
Shvindina 2019; IPCC 2019, 2022; Mbow et al. 2019).

Except for some deniers, there is no question about climate change and
its impact. Addressing climate change requires global efforts to reduce green-
house gas emissions, adapt to the changing climate, and promote sustainable
practices. This includes transitioning to renewable energy sources, improving
energy efficiency, protecting, and restoring ecosystems, adopting climate-
resilient infrastructure, and implementing policies to mitigate and adapt to
climate change. International agreements, such as the Paris Agreement, aim
to facilitate collective action and cooperation to combat climate change and
limit global temperature rise.

Interrelationships Between Land Use Change and Climate
Change

Land use change refers to the alteration of land cover and land use patterns
over time. It involves the conversion of land from one land use type to
another, such as the transformation of forests into agricultural fields, the
expansion of urban areas, or the conversion of natural habitats into industrial
or infrastructure developments. Land use change is closely related to climate
change in several ways (Thapa 2022; Bhandari 2019, 2020):

Understanding and managing the relationship between land use change
and climate change is crucial for sustainable development and climate mit-
igation efforts. Promoting sustainable land management practices, conserv-
ing natural ecosystems, reducing deforestation, and enhancing reforestation
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and afforestation efforts are essential for mitigating climate change and
maintaining ecosystem services that support human well-being.

The Nexus of Climate Change and Land-use in Nepal

Nepal

Nepal, officially known as the Federal Democratic Republic of Nepal, is a
landlocked country located in South Asia. It is situated in the central part
of the Himalayas, bordered by India to the south, east, and west, and by
China (Tibet Autonomous Region) to the north. Nepal covers an area of
approximately 147,516 square kilometers, making it the 93rd largest country
in the world (Bhandari 2018, 2019, 2020; Ministry of Agriculture 2016).

Nepal is renowned for its stunning landscapes, including the world’s
highest mountain, Mount Everest, as well as numerous other peaks that attract
climbers and adventurers from around the globe. The country’s topography
is diverse, ranging from the rugged Himalayan mountains in the north to the
fertile Terai plains in the south. It is also home to several national parks and
conservation areas that showcase Nepal’s rich biodiversity (Department of
National Parks and Wildlife 2023; Bhandari 2019, 2020). Nepal has estab-
lished national parks and wildlife reserves as a means to protect biodiversity
and wildlife within its borders. These protected areas play a crucial role
in conserving Nepal’s rich natural heritage and ensuring the survival of
numerous plant and animal species (Bajracharya et al. 2020; Baral et al.
2023).

The establishment of national parks and wildlife reserves in Nepal
demonstrates the country’s commitment to biodiversity conservation and
wildlife protection. These protected areas serve as crucial pillars in safeguard-
ing Nepal’s natural heritage and promoting sustainable development.

The capital city of Nepal is Kathmandu, which is not only the political and
administrative center but also a vibrant cultural hub. Nepal has a population
of over 30 million people, consisting of various ethnic groups, including the
dominant Nepali ethnic group, as well as Sherpas, Gurungs, Newars, Tharus,
and many others. The country has a rich cultural heritage, with a blend of
Hinduism, Buddhism, and other indigenous beliefs shaping its traditions,
festivals, art, and architecture.

Agriculture forms a significant part of Nepal’s economy, employing a
large portion of the population and contributing to the country’s food security.
Rice, wheat, maize, and millet are among the main crops grown, along with
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cash crops such as tea, coffee, sugarcane, and fruits. Tourism is another vital
sector, with visitors drawn to Nepal’s natural beauty, trekking routes, and
cultural attractions.

Nepal has faced various challenges, including political transitions, eco-
nomic development, and natural disasters. The country’s geography and
vulnerability to seismic activities make it prone to earthquakes and landslides.
Efforts are being made to overcome these challenges, promote sustainable
development, and improve the well-being of its people.

The Nexus of Climate Change and Land-use

Climate change is a significant issue with far-reaching implications for the
country’s environment, economy, and people (Bhandari 2018, 2019, 2020,
2023; Bhandari and Shvindina 2019; IPCC 2019, 2022; Mbow et al. 2019).
Nepal is highly vulnerable to the impacts of climate change due to its
mountainous geography and dependency on climate-sensitive sectors such
as agriculture, water resources, and tourism.

Agricultural productivity depends on soil fertility and climatic conditions
including the tools and techniques used in the farming process.

Soil Condition and Types in Nepal

Nepal, with its diverse topography and climatic conditions, exhibits a wide
range of soil types (FAO 2021, Ministry of Agriculture 2016; GFAR 2021).
The country’s soils can be broadly classified into six major categories:

• Alluvial Soil: Alluvial soils are formed by the deposition of sediment
carried by rivers and streams. These soils are found in the low-lying
plains and river valleys of Nepal, particularly in the Terai region. Allu-
vial soils are generally fertile and suitable for agriculture, making them
important for the country’s agricultural productivity.

• Hill Soil: Hill soils are prevalent in the mid-hill regions of Nepal, which
encompass the slopes and foothills of the Himalayas. These soils are
derived from the weathering of parent rock materials, such as sandstone,
shale, and limestone. Hill soils vary in their fertility and composition,
depending on the parent material and slope gradient. They are generally
suitable for a variety of crops and vegetation.

• Mountain Soil: Mountain soils are found in the higher elevations of
Nepal, including the mountainous regions of the Himalayas. This soil
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is characterized by rocky terrain, steep slopes, and limited organic
matter. They are generally shallow and have poor fertility due to the
challenging climatic conditions and erosion processes. Mountain soils
are predominantly used for pasture and agroforestry practices.

• Forest Soil: Forest soils are associated with dense forest areas across
Nepal. The soil is rich in organic matter due to the accumulation of
decomposed leaves, branches, and plant material over time. Forest soils
are generally well-drained and retain moisture, making them suitable for
a wide range of forest ecosystems and vegetation.

• Marshy Soil: Marshy soils are found in the low-lying wetland areas,
including marshes, swamps, and paddy fields. These soils are charac-
terized by high water content and organic matter accumulation. Marshy
soils are well-suited for paddy cultivation and other water-loving crops.

• Saline and Alkaline Soil: Saline and alkaline soils are present in certain
regions of Nepal, particularly in the Terai plains. These soils have a high
salt or alkaline content, which can adversely affect plant growth and
productivity. Proper soil management practices, such as leaching and
irrigation techniques, are required to mitigate the challenges associated
with saline and alkaline soils.

It is important to note that within each major category, there can be
significant variations in soil properties, fertility, and suitability for different
agricultural practices. Soil testing and analysis at a local level are crucial for
understanding the specific characteristics and requirements of soils in differ-
ent regions of Nepal. This information helps farmers and land managers make
informed decisions regarding land use, crop selection, and soil management
practices.

The relationship between climate change and land-use in Nepal is
multifaceted and interconnected. Here are some key points to consider:

Agriculture

Agriculture is a crucial sector in Nepal, employing a significant portion of
the population and contributing to the country’s economy. Climate change
poses challenges to agriculture through changes in temperature, precipitation
patterns, and increased occurrence of extreme weather events like droughts
and floods (Bajracharya et al. 2020; Thapa 2022; Baral et al. 2023; Saah
et al. 2019). These changes affect crop yields, food security, and livelihoods.
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Unsustainable land-use practices, such as deforestation and conversion of
agricultural land for other purposes, further exacerbate the vulnerability of
agriculture to climate change impacts. Figure 1 shows Land use including
Agriculture in Nepal.

Figure 1 Nepal Land Cover and Land Use – Including Agriculture.

Figure 1 Map shows major land use and land cover of Nepal.

Source: FRTC. (2022). Land cover of Nepal [Data set]. FRTC.
https://doi.org/10.26066/RDS.1972729
http://rds.icimod.org/Home/DataDetail?metadataId=1972729 (open access).

The agricultural conditions in Nepal vary across different regions of the
country due to variations in climate, topography, soil fertility, and socio-
economic factors. Here are some key factors that contribute to the variation
in agricultural conditions in Nepal:

• Climatic Variation: Nepal experiences a wide range of climatic condi-
tions, from subtropical in the lowlands to alpine in the high Himalayan
regions.

• Topography and Landforms: Nepal’s topography is characterized by
diverse landforms, including plains, hills, and mountains.

• Irrigation Availability: Access to water for irrigation significantly
impacts agricultural productivity.

• Land Fragmentation: Nepal has a high incidence of land fragmentation,
where landholdings are subdivided into smaller and fragmented plots
due to inheritance practices.

https://doi.org/10.26066/RDS.1972729
http://rds.icimod.org/Home/DataDetail?metadataId=1972729
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• Infrastructure and Market Access: The availability of infrastructure,
including roads, transportation networks, and market access, affects the
agricultural conditions in different regions.

• Socio-economic Factors: Socio-economic factors such as literacy rates,
income levels, and access to resources and technologies also influence
agricultural conditions.

• Agro-Ecological Zones: Nepal has been divided into different agro-
ecological zones based on factors such as elevation, temperature, and
rainfall.

Major Problems of Farmers in Nepal

Farmers in Nepal face several challenges that hinder their agricultural pro-
ductivity and overall well-being (Bajracharya et al. 2020; Thapa 2022; Baral
et al. 2023). These include:

• Limited Access to Resources: Many farmers in Nepal have limited
access to essential resources such as land, water, credit, and technology.
Fragmentation of land holdings, landlessness, and lack of secure land
tenure make it difficult for farmers to expand their agricultural activities.
Inadequate access to water for irrigation, especially in the context of
changing rainfall patterns, also poses a significant challenge.

• Climate Change and Vulnerability: Nepal is highly vulnerable to the
impacts of climate change, including erratic rainfall, increased fre-
quency of droughts and floods, and changing temperature patterns.
These climate-related challenges affect crop yields, water availability,
and overall farm productivity, making farmers more susceptible to food
insecurity and economic losses.

• Outdated Farming Practices: Many farmers in Nepal continue to rely
on traditional and outdated farming practices, which often result in
low productivity. Limited knowledge and access to modern agricultural
technologies, such as improved seeds, fertilizers, and mechanization,
hinder the adoption of more efficient and sustainable farming methods.

• Lack of Market Access and Price Volatility: Farmers in Nepal often
face challenges in accessing markets and obtaining fair prices for their
agricultural produce. Limited infrastructure for transportation, storage,
and processing, coupled with the dominance of middlemen and inter-
mediaries, can lead to low returns for farmers and inhibit their ability to
invest in their farms.
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• Inadequate Agricultural Extension Services: Farmers in Nepal often
lack access to timely and relevant agricultural information, training,
and extension services. The absence of extension officers, insufficient
reach of extension programs, and a lack of appropriate technologies and
practices tailored to local conditions hinder farmers’ ability to adopt
improved farming techniques and technologies.

• Pest and Disease Management: Pests, diseases, and crop losses pose
significant challenges to farmers in Nepal. Inadequate knowledge and
access to effective pest and disease management practices, including
pesticides and integrated pest management techniques, can lead to
reduced crop yields and financial losses.

• Limited Financial Services: Access to credit and financial services is a
challenge for many farmers in Nepal. Formal banking services are often
inaccessible in rural areas, and farmers rely on informal sources of credit
with high interest rates. Limited access to credit hampers farmers’ ability
to invest in their farms, purchase inputs, and adopt modern technologies.

• Gender Inequality: Gender disparities exist in agriculture in Nepal,
with women farmers facing additional challenges. Limited access to
land, resources, credit, and decision-making power restricts women’s
participation in agricultural activities and limits their ability to improve
their livelihoods.

Efforts are being made by the government, non-governmental organi-
zations, and development agencies to address these challenges and support
farmers in Nepal (Ministry of Agriculture 2016). These include initiatives
to improve access to resources, promote climate-smart agriculture, enhance
market linkages, strengthen agricultural extension services, and promote
gender equality in agriculture. To address the variation in agricultural con-
ditions, the government of Nepal has implemented various programs and
policies. These include promoting irrigation facilities, providing subsidies
for agriculture inputs, implementing soil conservation measures, support-
ing research and development in agriculture, and promoting market access
for farmers. Efforts are also underway to promote commercial agriculture,
value addition, and agro-processing to enhance agricultural productivity
and rural incomes. Additionally, community-based initiatives, such as coop-
eratives and farmer groups, have been encouraged to improve resource
management, enhance access to credit, and foster knowledge sharing among
farmers.

Overall, understanding the variation in agricultural conditions and tai-
loring interventions to specific regions is crucial for sustainable agricultural
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development in Nepal, ensuring food security, rural livelihoods, and eco-
nomic growth.

Forests and Biodiversity

Forests and biodiversity in Nepal are of immense ecological, economic, and
cultural significance. The country is known for its rich biodiversity, including
diverse flora, fauna, and ecosystems. Forests cover a significant portion of
Nepal’s land area and provide numerous ecosystem services, support liveli-
hoods of local communities, and contribute to climate change mitigation.
Here are some key points about forests and biodiversity in Nepal:

• Forests and Ecosystems: Nepal’s forests encompass a wide range
of ecosystems, including tropical, subtropical, temperate, and alpine
forests.

• Biodiversity: Nepal is recognized as a biodiversity hotspot, with a high
concentration of species within a relatively small area.

• Threats to Forests and Biodiversity: Forests and biodiversity in Nepal
face various threats, including deforestation, habitat degradation, illegal
logging, encroachment, infrastructure development, and climate change.

• Community Forestry: Nepal is globally recognized for its commu-
nity forestry initiatives, where local communities are involved in the
management and conservation of forest resources.

• Conservation Efforts: The Government of Nepal, in collaboration with
local communities and conservation organizations, has implemented
various initiatives to protect and conserve forests and biodiversity.

• Climate Change and Forests: Climate change poses significant chal-
lenges to Nepal’s forests and biodiversity. Rising temperatures, changing
rainfall patterns, and increased frequency of extreme weather events can
impact forest ecosystems, species distribution, and vegetation dynamics.

Forest and biodiversity conservation in Nepal face several threats due to
various factors.

• Deforestation and Forest Degradation: Deforestation is a significant
threat to forests in Nepal.

• Land Encroachment and Fragmentation: The encroachment of forest
land for settlement, agriculture, and infrastructure development poses
a threat to forest ecosystems.

• Unsustainable Agriculture and Shifting Cultivation: Unsustainable agri-
cultural practices, such as slash-and-burn agriculture (shifting cultiva-
tion), contribute to forest degradation and loss of biodiversity.
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• Wildlife Poaching and Illegal Wildlife Trade: Nepal is home to diverse
wildlife, including endangered species like tigers, rhinos, and elephants.
Illegal hunting, poaching, and the illegal trade of wildlife and their parts
pose significant threats to biodiversity conservation.

• Climate Change Impacts: Climate change poses a threat to forest ecosys-
tems and biodiversity in Nepal. Rising temperatures, changing rainfall
patterns, and increased frequency of extreme weather events can disrupt
forest ecosystems, alter species distributions, and impact the timing of
ecological processes.

• Invasive Species: Invasive species, both plant and animal, pose a threat
to native biodiversity in Nepal.

• Lack of Awareness and Education: Limited awareness and understand-
ing of the importance of forest and biodiversity conservation among
local communities, as well as policymakers, can hinder conservation
efforts.

Addressing these threats requires a combination of policy measures,
community participation, and effective enforcement of laws. Some of the key
strategies to mitigate these threats include:

• Strengthening law enforcement to combat illegal logging, wildlife
poaching, and illegal wildlife trade.

• Implementing sustainable forest management practices to ensure the
long-term viability of forests.

• Promoting community-based conservation initiatives and involving
local communities in forest management and biodiversity conservation
efforts.

• Developing and implementing land-use plans that prioritize conserva-
tion and sustainable land management practices.

• Raising awareness and providing education on the importance of biodi-
versity conservation and sustainable resource use.

• Enhancing international collaboration to combat illegal wildlife trade
and promote transboundary conservation efforts.

The government of Nepal, along with non-governmental organizations
and international partners, is actively working to address these threats and
promote sustainable forest and biodiversity conservation practices. Contin-
ued efforts and collaboration are crucial to safeguarding Nepal’s unique and
diverse ecosystems for future generations.
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Water Resources

Water resources play a vital role in Nepal’s socio-economic development,
providing water for various sectors such as agriculture, hydropower gener-
ation, drinking water supply, and ecosystem services. Nepal is known as
the “Water Tower of Asia” due to its abundant water resources, including
rivers, lakes, glaciers, and groundwater. However, managing and utilizing
these resources effectively is crucial due to the country’s geographical com-
plexity and diverse climatic conditions. Here are some key points about water
resources in Nepal:

• Rivers and Hydrology: Nepal is crisscrossed by numerous rivers orig-
inating from the Himalayas. Major rivers like the Koshi, Gandaki, and
Karnali have significant hydrological potential. These rivers are fed by
glacier melt, snowmelt, and monsoon rainfall, making their flow highly
seasonal. The snow and glacier melt from the high mountains contribute
to the perennial flow of water, ensuring a stable water supply during the
dry season.

• Water Availability and Access: Despite the abundance of water
resources, water availability and access remain challenges in Nepal.
Water scarcity can occur in certain regions during the dry season,
particularly in areas with limited water infrastructure and poor water
management practices. Additionally, access to safe drinking water and
sanitation services is a concern, especially in rural and remote areas.

• Agriculture: Agriculture is the backbone of Nepal’s economy, employ-
ing a significant portion of the population. Irrigation plays a crucial
role in agricultural productivity, and the majority of irrigation water is
sourced from rivers and groundwater. Climate change, with its impacts
on rainfall patterns and melting glaciers, affects water availability for
agriculture. Improved water management practices, such as efficient
irrigation techniques and water storage systems, are important for
sustainable agriculture.

• Hydropower: Nepal has immense hydropower potential, estimated to
be one of the highest in the world. Rivers cascading down from the
mountains offer significant opportunities for hydropower generation.
Developing hydropower projects can not only meet Nepal’s domestic
energy demands but also enable the export of electricity to neighboring
countries, contributing to the country’s economic growth.
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• Climate Change and Water Resources. Climate change affects the tim-
ing and intensity of rainfall, causes changes in glacier and snowmelt
patterns, and alters river flows.

The Government of Nepal, in collaboration with development partners,
has been working on various initiatives to address water resource chal-
lenges. The National Water Plan, National Adaptation Programme of Action
(NAPA), and Integrated Water Resources Management (IWRM) policy pro-
vide frameworks for water resource management, climate change adaptation,
and disaster risk reduction (Ministry of Agriculture 2016). Efforts are also
being made to improve water infrastructure, promote community-based water
management, and enhance water governance at the local level.

Natural Disasters

Nepal is a country highly prone to natural disasters due to its geographical
location, rugged terrain, and diverse climatic conditions. The occurrence
of natural disasters in Nepal is influenced by various factors, including its
tectonic setting, monsoonal climate, and fragile ecosystems.

To address the challenges posed by natural disasters, Nepal has made
efforts to enhance disaster preparedness, response, and risk reduction mea-
sures. The country has established the National Disaster Risk Reduction
and Management Authority (NDRRMA) to coordinate disaster management
activities. Local and international organizations are involved in community-
level awareness, capacity-building, and infrastructure development for disas-
ter resilience.

Improving early warning systems, strengthening building codes, pro-
moting sustainable land-use practices, and enhancing disaster risk reduction
strategies are essential steps taken by the government and various stake-
holders to mitigate the impact of natural disasters. International cooperation
and support are crucial in assisting Nepal’s efforts to build resilience and
effectively respond to natural disasters, given the country’s vulnerability to
such events.

Adaptation and Mitigation

Addressing the nexus of climate change and land-use in Nepal requires both
adaptation and mitigation strategies. Adaptation measures include promoting
climate-resilient agriculture practices, such as terracing, agroforestry, and
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crop diversification, as well as improving water management and disaster
preparedness. Mitigation efforts focus on reducing greenhouse gas emissions
through sustainable land-use practices, such as community-based forest man-
agement, afforestation, and promotion of renewable energy sources (Bhandari
2018, 2019, 2020, 2023; Bhandari and Shvindina 2019; IPCC 2019, 2022;
Mbow et al. 2019; United Nations 2015, 2016, 2017, 2023; Van Den Hoek
et al. 2021; World Bank 2018, 2020; Wei et al. 2021).. Here are some key
initiatives undertaken by Nepal in these areas:

Climate Change Adaptation

Climate change adaptation is the process of adjusting and preparing for
the impacts of climate change in order to reduce vulnerability and increase
resilience. It involves taking proactive measures to anticipate and respond to
the changing climate conditions and their associated risks.

For climate change adoption- Nepal has prepared- National Adaptation
Programme of Action (NAPA) to identify priority adaptation measures and
strategies to address climate change impacts (Thapa 2022; Bluffstone 2018;
Chhetri et al. 2021; Devkota et al. 2023; DFRS 2018 FAO 2017; Fox
et al. 2019; FRTC 2022; MoAD – Ministry of Agricultural Development
2016). The NAPA focuses on sectors such as agriculture, water resources,
health, and infrastructure and aims to enhance the resilience of vulnerable
communities.

• Community-based Adaptation: Nepal has embraced community-based
adaptation approaches, recognizing the importance of local knowledge
and participation.

• Climate-resilient Infrastructure: The government is incorporating cli-
mate resilience into infrastructure planning and development.

• Early Warning Systems: Nepal has strengthened its early warning
systems for natural disasters, particularly for floods and landslides.

• Research and Capacity Building: Nepal has been investing in research
and capacity-building initiatives to enhance understanding and response
to climate change impacts.

Climate Change Mitigation

Climate change mitigation refers to efforts and actions taken to reduce or
prevent the emissions of greenhouse gases (GHGs) into the atmosphere
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and thereby mitigate the impacts of climate change. It involves strategies
and practices aimed at curbing the causes of climate change and transi-
tioning towards a more sustainable and low-carbon future (IPCC 2019,
2022).

• Renewable Energy Promotion: Nepal has emphasized the development
and promotion of renewable energy sources, particularly hydropower, to
reduce reliance on fossil fuels and mitigate greenhouse gas emissions.
The country aims to increase the share of renewable energy in its energy
mix, promoting clean and sustainable energy production.

• Forest Conservation and Carbon Sequestration: Nepal’s community
forestry programs, supported by international initiatives such as
REDD+ (Reducing Emissions from Deforestation and Forest Degrada-
tion), focus on forest conservation and carbon sequestration.

• Clean Cooking Solutions: The government is promoting clean cooking
solutions, such as improved cookstoves and biogas, to reduce the use of
traditional biomass fuels.

• Sustainable Transport: Nepal is promoting sustainable transport options
to reduce carbon emissions from the transportation sector. This includes
encouraging the use of electric vehicles, promoting public transport sys-
tems, and improving infrastructure for non-motorized transport modes
like cycling and walking.

• International Cooperation: Nepal actively participates in international
climate change negotiations and seeks support and collaboration from
the international community. The country engages in global climate
change initiatives like the Paris Agreement and seeks financial and tech-
nical assistance for implementing climate change mitigation projects.

It is important to note that Nepal’s efforts in climate change adapta-
tion and mitigation are ongoing, and the government continues to prioritize
these issues. The Government of Nepal has recognized the importance of
addressing climate change and land-use issues and has taken steps to inte-
grate climate change adaptation and mitigation into national policies and
plans.

Engaging local communities, empowering marginalized groups, and
strengthening institutional capacities are essential for effective implemen-
tation of climate change adaptation and mitigation measures in Nepal.
International collaborations, financial support, and knowledge-sharing also
play crucial roles in addressing the nexus of climate change and land-use in
the country.
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Conclusion

There are many books and papers on climate change and land use nexus,
however, there is a still a need for more conceptual and scientific knowledge
to address climate change, food security, land use pattern change, water
resources and actual impact of climate change on the ground. The purpose
of this paper is to showcase Nepal as an example of a Country that has started
to address these issues.

The impacts of climate change have significant implications for land use
practices and vice versa. Understanding and addressing this nexus is crucial
for sustainable development, biodiversity conservation, and the well-being of
communities, including those in Nepal.

Adapting to climate change is equally important, especially in a country
like Nepal that is highly vulnerable to its effects. Implementing climate-
resilient agricultural practices, water management strategies, and disaster risk
reduction measures can help farmers and communities cope with changing
conditions. Enhancing the capacity of farmers through education, access to
technology, and financial support is crucial in addressing the major problems
they face, such as low productivity, limited market access, and vulnerability
to climate-related risks.

Forests and biodiversity play a vital role in climate change mitigation and
adaptation. Protecting and restoring forests in Nepal can contribute to carbon
sequestration, conservation of biodiversity, and provision of ecosystem ser-
vices. Implementing sustainable forest management practices, community-
based forestry, and initiatives like REDD+ can support both climate change
mitigation and livelihood improvement for local communities.

Water resources management is critical in the context of climate change
and land use. Nepal’s water resources, including rivers, lakes, and glaciers,
are affected by climate change impacts, such as changing precipitation pat-
terns and glacier melt. Implementing integrated water resource management,
promoting water conservation, and strengthening climate-resilient infrastruc-
ture are essential for ensuring water availability, particularly for agriculture
and human needs.

Natural disasters, such as earthquakes, floods, and landslides, pose
significant challenges for Nepal. Climate change exacerbates these risks,
making adaptation and mitigation measures crucial. Enhancing early warning
systems, improving disaster preparedness, and implementing nature-based
solutions can help reduce the vulnerability of communities and infrastructure
to natural disasters.
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To conclude, the interrelationships between climate change and land use
have profound implications for Nepal’s sustainable development, agricul-
ture, forests, water resources, and adaptation to natural disasters. Efforts
are required to reduce greenhouse gas emissions, promote sustainable land
use practices, protect biodiversity, manage water resources effectively, and
enhance community resilience. Collaboration among stakeholders, invest-
ment in research and innovation, and integration of climate change considera-
tions into policies and planning processes are key to addressing the challenges
posed by the nexus of climate change and land use in Nepal. By adopting a
holistic and multidisciplinary approach, Nepal can pave the way towards a
sustainable and climate-resilient future for its people and the environment.
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