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Abstract

Forests, vital for maintaining ecological balance and supporting wildlife, are facing increasing threats. Sustainable forest management
practices, including selective logging, afforestation, reforestation, and certification, emphasizing the need for balanced human-forest
interactions. Protected areas are vital for wildlife as, national parks preserve nature, sanctuaries rescue animals, community conservation
empowers locals, and corridors connect habitats. Illegal trade and deforestation harm nature. Poverty and demand drive these issues. Law
enforcement, community help, and by addressing root causes, can solve these problems. Conflicts between people and wild animals can be
controlled by using lethal and non-lethal methods which are affected by increasing human populations and animal behavior. The article also
emphasizes the role of research, monitoring through advanced technologies, and public awareness and education in achieving effective forest
conservation and wildlife management. Climate change mitigation and adaptation strategies, including resistance and transformation
approaches, should be explored.
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Introduction

Forests are considered being the Earth's lungs, full of life and helping keep everything balanced. Many animals live in these forests, but
they're in danger. People are cutting down too many trees, the weather is changing, and animals are being hunted illegally. We need to find
good ways to protect these forests so the animals living there can survive (Gupta et al., 2023). By examining sustainable practices, protected
area management, anti-poaching measures, and conflict resolution, this chapter aims to provide a comprehensive overview of vital forest
conservation strategies as described in Figure 1.

1.  Sustainable Forest Management:

By using appropriate technologies, sustainable forest management prioritizes a balanced relationship between humans and forests, aiming
for economic benefits while ensuring the long-term health and vitality of forest ecosystems (Tatarnikova et al., 2020). In natural tropical rainforests,
where specific trees with specific commercial needs are cut, selective logging is a widespread timber extraction. (Poudyal et al., 2018). In theory,
selective logging can satisfy rising demand but in reality, it rarely does. Despite its potential to minimize carbon emissions and biodiversity loss
relative to clear-cutting, selective logging frequently leads to forest degradation in practice (Irland, 2011). These consist of reduced timber yield,
carbon sequestration, and wildlife cover quality. In practice, selective logging is responsible for a considerable proportion (53%) of greenhouse gas
emissions due to forest degradation in tropical nations (Pearson et al., 2017). Selective logging could be a good way to get wood without destroying
the whole forest for storage of carbon and keeping the forest healthy, but it is not working out well (Keith et al., 2015).

The Kyoto Protocol distinguishes afforestation, which is the human-induced conversion of land that has remained non-forested for at least
50 years into a forest, from reforestation, which involves planting trees in areas previously forested but cleared, often because of deforestation.
Forests play a very crucial role for about 1.6 billion individuals across the globe, providing them with valuable resources and revenues. On top
of that, 60-200 million indigenous people totally depend on forests for their livelihood. Because of such high levels of demand for forests,
afforestation and reforestation (A/R) programs have a very crucial role in forest management in a sustainably. Through the addition of forest
cover, A/R programs assist in mitigating climate change and supporting climate resilience (Mohan et al., 2021).

2. Management and Establishment of Protected Areas
e  National park is a land area that the government preserves to maintain its natural condition in its original state. Such places are
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established for various purposes, including scientific research, preservation of historic significance and enabling people to have contact
with nature. The National Park Service (NPS) seeks to preserve natural processes and threatened species in its sites. Climate change, alien
species, and human activities pose significant threats to the park ecosystems (Dilsaver, 2009).

e  Sanctuaries are a facility specifically designed with a promise of providing lifetime sanctuary and care to animals who have been abused,
injured, abandoned, or have endured other types of hardship. Accredited sanctuaries adhere to strict animal care and operational
standards. They are prohibited from buying, selling, or trading animals, utilizing animals for commercial purposes, breeding animals
within the sanctuary, allowing direct public contact with wild or feral animals (Doyle, 2017).

e  Community-based conservation (CBC) recognizes the vital role that local communities play in managing natural resources. Broadly
defined, CBC encompasses a set of principles and practices that advocate for conservation strategies that prioritize the active participation
of local residents in decision-making regarding natural resource management (Mahajan et al., 2021). CBC is a wildlife management
approach that is particularly relevant in regions anticipated to face declining rainfall due to climate change (Carpenter, 2022).

e  Wildlife corridors are crucial for maintaining biodiversity by connecting isolated protected areas. These corridors allow for the movement
of plants and animals, ensuring their survival and genetic diversity. Two types of biological corridors exist which are

i) Socio-ecological corridors: These prioritize both the conservation of biodiversity (flora and fauna) and the well-being of local
human communities.
ii) Ecological corridors: These focus primarily on preserving, restoring, and connecting fragments of natural ecosystems, aiming

to minimize the negative impacts of human activities (Moreno & Guerrero, 2019).

Fig. 1: Forest conservation
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3. Combatting Illegal Deforestation and Wildlife Trade

Many fauna and flora species are in danger, and the lives of those who depend on wildlife are impacted by the illegal wildlife trade (IWT),
a global conservation and development concern. One of the primary causes of species decline and habitat degradation (Symes et al., 2018) is
the rise in poaching, which is fueled by both the growing demand for wildlife items abroad in consumer nations (UNODC, 2016) and the
increasing socioeconomic divide in source nations (Moneron et al., 2020; Liew et al., 2021). People who live in regions with high levels of
poverty and bad governance may be encouraged to engage in poaching by the high prices paid for illegally trafficked animals (Hubschle &
Shearing, 2018).

Around the world, efforts to combat IWT have mostly focused on bolstering law enforcement, with demand reduction initiatives in
consumer nations playing a smaller role. According to World Bank analysis, of the US$1.3 billion spent between 2010 and 2016 to combat IWT,
65% went toward law enforcement and protected area management, while just 15% went toward community-focused initiatives (Wright et
al., 2016). China develops plans to stop illicit commerce. The foundation of China's system for wildlife governance is the Wildlife Protection
Law of 1989 (WPL). It lays forth the basic procedures for managing the use of wildlife resources, conserving wildlife species and their
ecosystems, and establishing administrative accountability and sanctions for infractions. The WPL forbids the hunting, capturing, selling, and
acquiring of protected species and their products, including those found in CITES Appendices I and II and the Special State Protection List.
However, it permits exceptions for the use of protected species for a limited number of purposes, such as scientific research, captive breeding,
epidemic monitoring, public display, heritage conservation, or other special uses. According to the Penal Code's Articles 151 (wildlife trafficking),
340 (illegal fishing), and 341 (illegal hunting, catching, killing, purchasing, transporting, or selling), actions that cause significant injury are
also crimes. (Jiao & Lee, 2021). A variety of incentives and livelihood benefits for communities are anticipated to be provided as part of the
strategy as the People Not Poaching platform details community-based initiatives to address IWT. Increased income, access to formal education
and healthcare, decreased crop raiding and livestock predation, and entrepreneurship or business development support were the most
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commonly mentioned livelihood benefits (Wilson-Holt & Roe, 2021).

Reducing deforestation also entails addressing the crime and corruption that are so pervasive in the unlawful land occupation and
vegetation conversion practices that are now occurring all throughout the nation. Thus, fighting unlawful deforestation is an objective of
strategy that affects all facets of administration and is an issue of national concern. In his groundbreaking study from 1968, Becker took an
economic approach to the problem of optimal law enforcement, i.e., determining the ideal number of offenses (i.e., offenses allowed) and,
consequently, the number of offenders who go unpunished. Poverty lowers compliance rates, which raises the expense of adhering to forestry
laws. Providing access to alternate sources of forest products from community forests, for instance, could save compliance costs (Ostermann,
2016). Deforestation is caused by a number of factors, including fuelwood use, forest fires, distance, and lack of education, livelihood activities,
fast population expansion, and inadequate forest management. The forest region is experiencing deforestation as a result of these factors. The
daily demands of communities in relation to forest products that satiate the growing population are the socioeconomic elements that have a
tremendous impact on forest quality, rather than an awareness of the degradation and its consequences of forest resources. Together with our
everyday tasks and activities at home, in the workplace, and even in agriculture, human activities pose a threat to the ecological balance and
climate stability (Saifullah et al., 2020).

4. Reducing Human-Wildlife Conflict
Major factors influencing human-wildlife conflict
e  Global trends

Increases in the human population and related economic activity are radically changing the globe (Waters et al., 2016). One significant
human-caused factor is urbanization, and for the first time in recorded history, there are more urban residents than rural ones. Global
agricultural intensification has significantly impacted natural ecosystems around the world. By 2050, farmlands are predicted to occupy an
additional 200-300 million hectares, substantially reducing wildlife habitat as agricultural growth picks up speed. Populations of livestock are
a major ecological and economic force on Earth, and in some areas, the increase in livestock production worldwide is a primary cause of conflict
between humans and wildlife.

Biological and Ecological Factors Influencing Conflict

One element that could affect the likelihood of a disagreement is the life stage. Due to their inability to compete for natural prey, elderly,
injured, or ill animals may be more prone to participate in risky activities such as crop raiding, cattle depredation, or other dangerous activities.
A further influence is sex. Male African elephants (Loxodonta africana) and male Asian elephants engage in crop raiding at disproportionate
rates. Subadult male bears often invade human regions, while male cats are more prone than females to murder cattle.

Managing Conflict: Wildlife
e  Lethal Control

Lethal control has long been a popular, although occasionally contentious, strategy for dealing with animal harm. This has included, at its
most severe, a plan of eliminating entire species or populations. In the past, a lot of people utilized bounties to eradicate and reduce predator
populations. In the twentieth century, for instance, predator control operations all but eliminated wolves and cougars in the western United
States. Lethal control and monitoring are combined in regulated animal harvesting to meet management goals. Many people utilize sanctioned
lethal control, such sport hunting, as a preventative or corrective approach.

e  Nonlethal Control

There are several non-lethal methods for reducing conflict, and these methods are frequently better for species that are of conservation
importance. These include using guard animals, mechanical instruments, and pesticides to repel wildlife, moving wildlife, and separating wild
animals from people and cattle.

e  Translocation
Managers of wildlife may choose to relocate certain species away from areas where conflicts are happening or are likely to happen. Bears,
elephants, big cats, wolves, wolverines (Gulo gulo) and other mustelids, and even raptors have all been relocated to avoid conflict.

e  Guarding, Restraints and Repellents

People keeping an eye on their crops or cattle is one of the first and most effective ways to lessen conflict. The main disadvantages of this
strategy are the labor expenses and the requirement for ongoing attention to detail. People may not be able to keep some predators like lions
and tigers away, especially at night or when they enter carnivore habitat or are caring for domestic animals.

In many places, farmers trained animals, especially dogs to keep livestock safe from predators. Dogs have been domesticated for at least
09,000 years, and perhaps as long as 30,000. The return of carnivores, like wolves, to North America and Europe and the prohibition of deadly
methods of control, such as poisons, has resulted in a return to the use of livestock guarding dogs.

Climate Change Mitigation and Adaptation

Climate change threatens the forest biodiversity through various mechanisms such as severe weather events (prolonged droughts,
increased wildfires, floods), expanding invasive species and biological agents ultimately retarding tree’s growth and causing mortality
(Anderegg et al., 2022; Hartmann et al., 2022) as in central amazon forests (Costa et al., 2020). As we are well known that forests are helpful
in the mitigation of climate change (Raihan et al., 2021), also considered as the natural climate solutions (Cooper & MacFarlane, 2023).
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Resistance and transformation are the two possible strategies for the forests conservation from climate change that are explained in the diagram
(Hylander et al., 2022; Palik et al., 2022) as described in Figure 2. Another way of combating climate disruptions is the collection of tree seeds
of varying epigenetics and environmental conditions (Kijowska-Oberc et al., 2020). Plants use various strategies to combat climate change such
as morphological adaptations in size, shape and surface area of leaf and root, biochemical process like production of hormones, signaling
pathways activation, antioxidant production, topical application of substance such as proline, glycine, nitric oxide) and drought tolerant species
breeding to protect the drought stress (Ilyas et al., 2021). Regeneration and plantation of plants can also be an effective way to combat climate
change, ultimately forests conservation (Lof et al., 2019).

Fig. 2: Adapting Forests to Climate
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5. Research and Monitoring

There is need to conduct regular inventories (surveillance) which collect data about the trees species, their size, height and age (Heym
et al., 2021). Moreover, species distribution models (SDMs) can be helpful for conservation and management of biodiver sity by providing
information about species habitat, predicting climate change impact, identifying species rich areas, tracking invasive species and human
activities (Pecchi et al., 2019; Sofaer et al., 2019). New technologies such as cameras, drones, LiDAR, RADAR, with artificial intelligence and
machine learning are providing new dimensions to the conservation and management of forests. These are helpful in the monitoring of the
canopy, tallness, diversity of species, any disturbance such as forest fire or excessive wildlife grazing, leaves growth, stem thickness
(Camarretta et al., 2020; Buchelt et al., 2024) as in Malua forest reserve (Wu et al., 2020) and also the movement of wild animals (Kerry
et al., 2022). In addition, some applications such as ZooMonitor are also being utilized to assess the behavior and physical state of wild
animals (Wark et al., 2019).

8. Public Awareness and Education

Raising awareness regarding climate change, severe weather events, and biodiversity loss is important for achieving environmental
sustainability (Uralovich et al., 2023). Boca & Saracli. (2019) described four approaches to environmental education for forest conservation:
Education in the environment (such as plantation and reusing trash), Education for the environment (like lectures), Education about the
environment (including presentations on climate change) and Education to the environment (focusing on critical thinking and finding
solutions). Utilizing social media to spread awareness of environmental issues can also be helpful (Chung et al., 2020). For forest conservation
and successful management of wildlife it’s necessary to involve local people by fulfilling their needs such as money (Soe et al., 2019). Those
forests which involve local persons in conservation projects experience decreased deforestation, increased carbon and biodiversity as in a
montane forest in Ethiopia (Wood et al., 2019). Moreover, conservationists must collaborate and include locals in decision making for forest
management and conservation (Themezie et al., 2022). By implementing these strategies, we can effectively conserve forests and protect the
diverse wildlife that depends on them. A healthy and resilient forest ecosystem is essential for a sustainable future.

Conclusion
The forests, lungs of the earth and hotspots for biodiversity, are gravely endangered by deforestation, climate change, and illegal wildlife
trading. A comprehensive and multidimensional conservation strategy is especially necessary for these three threats. This goes beyond global
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forest management that is sustainable. For the mitigation of the effects of climate change and the livelihoods of communities, it must be
implemented under the direction of extensive afforestation and reforestation projects. Establishment and management of a multiplicity of
protected areas, such as national parks, sanctuaries, and community-based conservation projects, along with connectivity for wildlife corridors,
is essential for habitat and genetic diversity conservation. Effective law enforcement against forest illicit activities must be supported by
programs that tackle the underlying socioeconomic causes of these problems by means of a community approach that provides them with
alternative livelihoods. Human-wildlife conflict as a result of human invasion should be reduced through a range of non-lethal solutions like
moving animals to other locations and using guard animals. To have healthy forests and their precious wildlife in the future, the incorporation
of better research and monitoring devices, helping the environment to adjust and be climate-resilient, and including local people in awareness
and decision-making is required.
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