ISSN: 2663-0931

Volume-01 International Journal of
o= Issue-01 (Special Issue)  Interdisciplinary Current Advanced Research
ofbeammgy March 2026 www.ijicar.in

* Role of Forests in Climate Change Mitigation-A Review
! Adarsh A Pundalik

"I Research Scholar, Department of P.G. Studies in Botany, Rani Channamma University, Belagavi, Karnataka, INDIA

ARTICLE DETAILS ABSTRACT
Article History: Abstract: Climate change has emerged as one of the most serious environmental challenges
Received Date: 20-03-2026 facing humanity today. Rising greenhouse gas emissions, particularly carbon dioxide (CO,),

have led to increasing global temperatures and disruptions in ecological balance. In this

Revised Date: 23-03-2026 context, forests play a vital role in mitigating climate change. They act as natural carbon

Accepted Date: 24-03-2026 sinks, regulate atmospheric processes, support biodiversity, and maintain ecosystem
Published Online: 26-03-2026 stability. Through mechanisms such as carbon sequestration, evapotranspiration, and
ecological resilience, forests help reduce the impacts of climate change and support
Keywords sustainable development. This paper highlights the role of forests in climate change
Climate change, forests, carbon mitigation, the ecological processes involved, and the importance of conservation and
sequestration, mitigation, biodiversity, sustainable forest management in addressing global environmental challenges.

sustainable forestry

‘Corresponding Author
Email: adarshpundalik96@gmail.com

1. Introduction

“The future of humanity depends on our ability to conserve biodiversity and natural resources.”
M. S. Swaminathan

Climate change is no longer a distant environmental issue; it is a reality that is already affecting ecosystems, weather
patterns, and human livelihoods across the globe. The rise in global temperatures is largely attributed to increased
greenhouse gas emissions resulting from industrial activities, deforestation, and unsustainable land use practices
(IPCC, 2022).

Amid these challenges, forests stand out as one of nature’s most powerful allies in combating climate change.
Covering nearly one-third of the Earth's land surface, forests not only support an extraordinary range of biodiversity but
also play an essential role in maintaining the stability of the planet’s climate system (FAO, 2022).Trees absorb carbon
dioxide from the atmosphere during photosynthesis and store it in their trunks, branches, leaves, roots, and surrounding
soil. In this way, forests function as natural reservoirs of carbon, helping to reduce the concentration of greenhouse
gases in the atmosphere and slowing the pace of global warming (Pan et al., 2011).

2. Forests as Natural Carbon Sinks

One of the most important ways forests help mitigate climate change is through carbon sequestration, the process by
which carbon dioxide is captured and stored in plant biomass and soil.

As trees grow, they absorb carbon dioxide from the atmosphere and convert it into organic matter. Over time, this
carbon becomes stored in forest ecosystems, making forests one of the largest carbon sinks on Earth. According to
Pan et al. (2011), global forests absorb billions of tonnes of carbon annually, significantly offsetting emissions produced
by human activities.

Recent studies have further highlighted the importance of forests in regulating the global carbon cycle. Harris et al.
(2021) used global carbon flux maps to demonstrate that forests continue to remove a substantial portion of carbon
emissions every year.

Interestingly, both young and mature forests play complementary roles in this process. Young forests absorb carbon
rapidly during their growth phase, while mature forests store vast quantities of carbon accumulated over long periods of
time (Bastin et al., 2019). Protecting existing forests while restoring degraded ones is therefore essential for maintaining
this natural climate regulation system.
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3. Forests and Climate Regulation

Forests influence the climate not only by absorbing carbon but also through several natural processes that regulate
temperature and atmospheric conditions.
i. Evapotranspiration and Rainfall Patterns

Trees release water vapor into the atmosphere through transpiration. This process, known as evapotranspiration,
contributes to cloud formation and influences rainfall patterns. In many regions, forests play a crucial role in maintaining
regional water cycles and stabilizing local climates (Bonan, 2008).

ii. Regulation of Surface Temperature

Forest vegetation also affects the Earth’s surface energy balance. By absorbing sunlight and providing shade,
forests help regulate ground temperatures and prevent excessive heat buildup. These natural cooling effects are
particularly important in tropical regions.

Recent research has shown that natural forest regeneration can even reduce local temperatures by improving
canopy cover and increasing moisture release into the atmosphere (Alibakhshi et al., 2024). This demonstrates that
forests contribute to climate mitigation not only through carbon storage but also by directly influencing temperature and
atmospheric processes.

4. Biodiversity and Ecosystem Resilience

Forests are among the most biologically diverse ecosystems on Earth. They provide habitat for countless species of
plants, animals, and microorganisms. This rich biodiversity strengthens ecosystem stability and resilience.

Diverse forest ecosystems are better able to withstand environmental disturbances such as droughts, pests, and
extreme weather events. Healthy forests maintain nutrient cycling, protect soil fertility, regulate water resources, and
support pollinators and other ecological interactions.

Griscom et al. (2017) emphasize that conserving natural ecosystems, particularly forests, represents one of the
most effective natural climate solutions available today. By protecting biodiversity, forests can continue to perform their
essential role in climate regulation.

5. Forest Restoration and Tree Planting Initiatives

Restoring degraded forests and planting new trees are widely recognized as effective strategies for addressing
climate change.

Afforestation involves planting trees in areas where forests did not previously exist, while reforestation focuses on
restoring forests that have been lost due to human activities or natural disturbances.

Research by Bastin et al. (2019) suggests that global tree restoration has enormous potential to increase carbon
storage and contribute to climate mitigation. In addition to capturing carbon, forest restoration improves soil health,
restores wildlife habitats, and enhances ecosystem services.

However, restoration efforts must be carefully planned to ensure that native species are protected and ecological
balance is maintained.

6. Sustainable Forest Management

While forests naturally contribute to climate mitigation, their effectiveness depends greatly on how they are
managed.

Sustainable forest management ensures that forests continue to provide ecological, economic, and social benefits
without degrading their natural functions. According to Hurme Koski et al. (2022), well-managed forests can supply
timber and other resources while still maintaining strong carbon sequestration capacity.

Modern forest management approaches increasingly emphasize climate-adaptive strategies that integrate
biodiversity conservation, carbon storage, and sustainable resource use (Wang et al., 2024). Such approaches are
essential for balancing development needs with environmental protection.

7. Challenges and Threats

Despite their immense importance, forests around the world are facing serious threats.

Deforestation caused by agricultural expansion, urbanization, and infrastructure development continues to reduce
forest cover in many regions (FAO, 2022). When forests are cleared, the carbon stored in trees and soil is released
back into the atmosphere, accelerating climate change.
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In addition, climate change itself is increasing the vulnerability of forests to droughts, wildfires, and pest outbreaks.
These disturbances can weaken forest ecosystems and reduce their ability to function as carbon sinks (Ravindranath &
Chaturvedi, 2014).

Addressing these challenges requires strong conservation policies, sustainable land-use planning, and active
participation from local communities.

Conclusion

Forests represent one of nature’s most powerful tools in the fight against climate change. By absorbing carbon
dioxide, regulating atmospheric processes, and supporting biodiversity, forests help maintain the stability of the Earth's
climate system.

However, their ability to perform these functions is increasingly threatened by deforestation, environmental
degradation, and climate-related disturbances. Protecting existing forests, restoring degraded landscapes, and adopting
sustainable forest management practices are therefore critical steps toward climate mitigation.

Ultimately, safeguarding forests is not only an environmental responsibility but also a necessity for ensuring the well-
being of future generations. By recognizing the value of forests and investing in their conservation, humanity can
harness one of the most effective natural solutions to climate change.
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