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Abstract:
Deforestation, the large-scale removal of forest cover for agriculture, urban development, and
industrial purposes, has emerged as a critical environmental issue with profound implications
for global climate systems. This study explores the multifaceted impact of deforestation on
climate change, emphasizing the disruption of carbon cycles, increase in greenhouse gas
emissions, and alteration of local and global weather patterns. Forests act as vital carbon sinks,
absorbing atmospheric carbon dioxide (CO:) and mitigating climate change. However, when
trees are cut down and often burned, the stored carbon is released back into the atmosphere,
significantly contributing to global warming. The study also examines the role of deforestation
in reducing biodiversity, disturbing hydrological cycles, and increasing the frequency of
extreme weather events. Through an analysis of current data and trends, this research highlights
the urgent need for sustainable forest management and reforestation initiatives. Ultimately, the
study aims to raise awareness and inform policy decisions that can help curb deforestation and
mitigate its impact on climate change.
Keywords: Deforestation, Climate Change, Carbon Cycle, Greenhouse Gas Emissions,
Biodiversity Loss, Sustainable Forest Management
Introduction:
Deforestation a large-scale removal of forest land has become one of the present environmental
issues of 21st Century. Driven by agriculture, urbanization, logging and infrastructure,
development, Deforestation is rapidly altering ecosystem and contributing to significant global
climatic change.
To loss of tree covers directly increase the concentration of greenhouse gases in this
atmosphere. When trees are cut down or burned, carbon stored in their biomass is realest
contributing to their greenhouse effect.
Numerous regions across the globe, particularly tropical areas, such as Amazon Rain Forest,
South Asia and Central Africa; are witnessing alarming rates of Deforestation. The changes not
only impact bio-diversity or livelihood but also contributing to global phenomena.
Understanding the link between Deforestation and climate change is essential for designing
effective environmental policies and sustainable land use.
Review Of Literature:
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Here’s a refined literature review on deforestation and its climate change impacts, structured
to help you explore both empirical findings and conceptual frameworks:

1. Carbon Emissions & Biogeochemical Impacts:

* Deforestation as a major carbon source: It accounts for approximately 6—17% of
anthropogenic CO: emissions, often cited around 12%, excluding peatland impacts. Wikipedia
* Rising emission trends: Tropical deforestation’s annual carbon emissions nearly doubled from
about 0.97 PgCl/year (2001-2005) to 1.99 PgCl/year (2015-2019). Wikipedia

» Forest degradation vs. deforestation: In the Brazilian Amazon (2010-2019), forest
degradation accounted for around 73% of gross aboveground biomass loss, making it a more
significant driver of carbon losses than outright deforestation (27%). arXiv

2. Bio geophysical Effects: Albedo, Evapotranspiration & Temperature:
 Latitude-dependent impacts: At high latitudes, deforestation increases surface albedo
(especially snow-covered areas), causing net cooling despite CO: release. In contrast, tropical
deforestation leads to warming, driven by reduced evapotranspiration and increased
greenhouse gas forcing. PMCCopernicus BG

* Regional climate shifts: In the Amazon, deforestation reduces evapotranspiration, leading to
decreased rainfall, increased temperatures, and altered wind patterns. AJPO Journals

* Localized temperature rise: From 2000 to 2010, deforestation raised local surface
temperatures by about 0.38 °C in tropical regions and 0.16 °C in temperate zones. Tropical
forest loss (~50%) could raise land surface temperatures (LST) by over 1 °C. PMC

3. Regional Hydrological Feedbacks & Climate Patterns:

* In tropical zones, large-scale deforestation may reduce annual precipitation by up to 30%,
though small-scale deforestation can have differing localized effects. HESS

* Forests play an essential role in “flying rivers”—moisture transport systems supporting South
American rainfall. Loss of this mechanism can extend dry seasons. The Guardian.

4. Tipping Points & Model Projections:

» Amazon nearing tipping point: Around 18% of the forest has been cleared. Crossing around
20-25% deforestation combined with rising global temperatures (2—-2.5 °C) could irreversibly
shift the Amazon into a savanna state, severely affecting biodiversity, rainfall, and carbon
storage. The Guardian

* Modelled dieback risks: CMIP6 Earth System Models project localized vegetation dieback in
the Amazon with 7+ 5% of the region shifting sharply per degree of warming above 1.5 °C.
arXiv

5. Broader Implications & Mitigation Strategies

* Land-use emissions: Land use, including deforestation and agriculture, contributes about 23%
of global greenhouse gas emissions (IPCC estimate). The New Yorker
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* REDD+ mechanisms: REDD and REDD+ initiatives recognize forest loss and degradation as
major sources of emissions (17-29%) and promote conservation and restoration as cost-
effective mitigation strategies. Wikipedia

* Socioeconomic impacts: In parts of India, deforestation has contributed to an 18% decrease
in monsoon precipitation, increased land temperatures, and disruptions in atmospheric
circulation. Bio-One

 Solutions: Widely proposed responses include reforestation, afforestation, agroforestry,
sustainable land management, and stronger policies paired with financial incentives. Omics
Online Publishing Bio-On

Summary Table: Mechanism Impact on Climate:

Carbon Emissions ~ Significant source of CO:; degradation often more damaging than
outright deforestation

Albedo Changes Cooling in high latitudes; contributes to warming in tropics due to
reduced evapotranspiration

Hydrology & Rainfall Reduced rainfall, longer dry seasons, and disrupted atmospheric
moisture transport

Tipping Points Risk of irreversible ecosystem change, especially in Amazon basin

Mitigation Paths REDD+, forest restoration, policy reforms, sustainable agriculture,
financial incentives

What’s Next for Your Study?

1. Contextual framing: Decide the scale—global, regional (e.g., Amazon, India), or local—and
whether to emphasize biogeochemical or bio geophysical impacts.

2. Methodological grasses: Include modelling studies (e.g., CMIP6), observational analyses
(satellite data), and econometric or system dynamics models.

3. Mitigation angles: Cover applied policy frameworks like REDD+, community-based forest
management, agroforestry, and reforestation economics.

4. Emerging topics: Consider the increasing importance of forest degradation over
deforestation, and regional tipping points—especially relating to the Amazon.

News Highlights & Further Reading

Recent news on deforestation and climate-change impacts

The Guardian

'We are perilously close to the point of no return': climate scientist on Amazon rainforest's
future

Jun 26, 2025

Le Monde.fr

Global tree cover loss continues despite 'dramatic' progress in Brazil and Colombia

Apr 8, 2024
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* Carlos Nobre’s warning (June 2025): The Amazon is dangerously close to tipping into a
savanna, with major climate repercussions. The Guardian

* 2023 tree cover loss report (April 2024): Despite notable gains in Brazil and Colombia, global
tree loss remains high—about 3.7 million ha lost, signalling the gap in meeting deforestation
targets by 2030. Le Monde.fr

6. Quantifying the problem — how much forest is lost and its carbon consequence

Recent global assessments estimate net deforestation at roughly 10 million hectares per year
for 2015-2020 (FRA 2020).

Open Knowledge FAO

Satellite-based datasets report hundreds of millions of hectares of tree-cover loss since 2001
and attribute hundreds of gigatonnes of CO:-equivalent emissions to tree-cover loss in the 21st
century (Global Forest Watch and related analyses). For example, 2001-2024 tree-cover loss
totals ~517 Mha and is associated with ~220 Gt CO: emissions in GFW’s dashboards.

Global Forest Watch+1

Forests also act as a large terrestrial carbon sink: inventory and ecosystem studies estimate a
persistent global forest sink on the order of ~1-2.5 Pg C yr! for recent decades (Pan et al. 2011
estimate ~2.4 + 0.4 Pg C yr' for

1990-2007, with large tropical uncertainties). Loss of forest therefore reduces the sink while
producing emissions.

Science +1

7. Main drivers of deforestation

The literature identifies overlapping proximate drivers:

Commodity-driven agricultural expansion (soy, beef, oil palm, cattle ranching) in tropics.
World Resources Institute

Logging, fuelwood and charcoal extraction, especially where governance is weak. Global
Forest Watch

Fires (both natural and human-set), and infrastructure/road building that fragments intact forest.
gfr.wri.org +1

Socioeconomic and policy contexts (land tenure, global commodity demand, weak
enforcement) modulate those proximate causes.

8. Mechanisms linking deforestation and climate

Carbon emissions: clearing and often burning trees releases biomass carbon to the atmosphere;
drainage/oxidation of peat soils produces very large CO: (and N20) emissions in peat-rich
regions. [PCC +1

Albedo and radiation: replacing dark, tall forests with cropland or pasture typically increases
albedo (reflects more sunlight), which can cause a local cooling effect — but this is small
compared with warming from CO. emissions at global scale for tropical forests. [PCC
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Hydrological feedbacks and regional climate: forests recycle moisture via evapotranspiration
and help sustain regional rainfall regimes; large-scale forest loss can reduce rainfall, increase
local temperatures, and change seasonality.

IPCC

IPCC and related syntheses stress that while some biophysical effects (albedo) can oppose
warming locally in some regions, the net global climate effect of tropical deforestation is
strongly warming because of carbon emissions and feedbacks. IPCC;

9. Methods and data used in the literature

Key approaches used across the literature:

Remote sensing (Landsat, MODIS, radar) for mapping tree-cover changes and fragmentation
(Global Forest Watch, FRA analyses).

Global Forest Watch +1

Forest inventory and plot networks to estimate biomass and carbon stocks (used in Pan et al.
2011).

Science

Process-based climate models and Earth-system models (to test biophysical feedbacks and
large-scale impacts). IPCC

Integrated assessments and land-use models (coupling economics and land-use change) to
explore future scenarios and policy options.

Each method brings strengths and limitations (e.g., satellite detection misses degradation under
a canopy; inventories are sparse in many tropical regions; models differ in how they represent
land—atmosphere coupling).

10. Policy responses and mitigation approaches in the literature

REDD+ (Reducing Emissions from Deforestation and Forest Degradation) and payments for
forest conservation are widely studied approaches. Their effectiveness depends on safeguards,
accurate baseline setting, and governance.

IPCC

Zero-deforestation corporate pledges and supply-chain regulation (e.g., proposed EU
deforestation regulation) are being evaluated, but empirical evidence shows mixed results and
frequent leakage/implementation challenges. Global Forest Watch; Restoration and
afforestation can sequester carbon, but recovered forests differ in carbon density and
biodiversity from

primary forests and may take decades to centuries to recover full stocks. IPCC +1

Objective Of Study:

J To study the major causes of deforestation globally?
. To study the relationship between deforestation and global temperature?
o To study what role does deforestation bio-diversity loss and how does it connect to

climate stability?
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. To study mitigation strategies can reduce deforestation and its effect on climate change?
HYPOTHESIS:

. H1; There is no impact of, “Deforestation and its effect on climate change.”

° HO; There is an impact of, “Deforestation and its effect on climate change.”

Research Methodology:

DATA COLLECTION METHOD The data collection method is one of the utmost steps of
research. Hence, the data collection method includes using the existing data through
questionnaires. In the present research, the data collection methods are both by bibliotheca and
field. In the bibliotheca data collection method, research literature and other studies are
investigated in libraries and refer to books and articles. In the field of this research, the data
collection is carried out through questionnaires which are designed for this purpose

The data collection is done by surveying and by the various readings (online and offline)

. Primary Data:

The data was collected by surveying and filling for questionnaire form through divergent
audience.

. Sample Size:

According to survey, majority of them belongs to the age of 18 to 25 with percent of 40.7%,
followed by age of 25 to 35 with percent 29.6% and age of 35 to 50 with percent 22.2% of and
50 and above with 7.4%

AGE GRP: PERCENTAGE:
18-25 yrs 40.7%

25-35 yrs 29.6%

35-50 yrs 22.2%

50 and above 7.4%

According to survey, majority were Female with 47.6% and 52.4% were known to be Male

respondent.
GENDER: PERCENTAGE:
MALE 51.9%
FEMALE 48.1%

¢ Research Design:

The research, I have done is competitive research. Where, I had collected primary data by
surveying through Google form. Based on response received through Form, Data analysis and
Interpretation.

I choose this method to collect the information through the people and understand the

perception towards the given topic.
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The variable of the topic is: Deforestation affecting climate change.

e Limitation:

In an attempt to make this research reliable and authentic, every possible aspect of topic was
kept in mind. Nevertheless, despite of the fact constraints were at play during the formulation
of this project. Some of the main limitations are as follows:

- Due to limitation, only few people were selected for study. So, the sample of students
and others weren’t not enough to generalize the finding of the study.

- People were being hesitant to disclose the facts.

- Advanced statistical tools were not used for analysis.

- The chance of biased response can’t be eliminated although necessary steps were taken
to avoid.

Data Analysis:

Q.2 How does deforestation contribute to greenhouse gas emissions?

27 responses

@ Carbon Release of Trees
@ Loss of Carbon Sink Capacity
Soil Disturbance

[ ] Impact on Albedo and Climate
Feedbacks

According to response 63% out of 27 response said Carbon release of Trees has contribution
greenhouse gas emissions, 18.5% out of 27 response said Soil Disturbance has contribution
on greenhouse gas emission, and 11.1% out of 27 responses has said Loss of Carbon Sink
Capacity and 7.4% out of 27 response said Impact on Albedo and Climate Feedback has a
contribution on greenhouse gas emission.
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Q.1 What are the major causes of deforestation globally?

27 responses

@ Agriculture Expansion
@ Logging
) Infrastructure Development
m @ Mining
@ Fires

@ Cattle Ranching

According to 70.4% out of 27 responses had said Infrastructure Development has a great
impact on deforestation, 18.5% out of 27 responses had said Agriculture Expansion has a
great impact on deforestation, 7.4% out of 27 responses had said Fires had a great impact on
deforestation globally.

Q.6 In what ways does deforestation influence rainfall patterns and regional climate?
27 responses

@ Reduction in Evapotranspiration

@ Disruption of the Water Cycle
Altered Surface Albedo

® Increased Surface Temperature

@ Changes in Atmospheric Circulation

According to 40.7% out of 27 responses Reduction in Evapotranspiration has a major
influence on rainfall and regional climate, 22.2% out of 27 responses Disruption of the water
Cycle has major influence on rainfall and regional climate, 18.5% out of 27 responses has said
Increased Surface Temperature and Changes in Atmospheric Circulation has major
influence on rainfall and regional climate.
Finding And Interpretation:
This survey conducting the interpretation are as follows:

1. According to response "Deforestation contributes to greenhouse gas emissions by

releasing the carbon stored in trees into the atmosphere."
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2. According to responses Infrastructure Development has huge impact on deforestation
globally.

3. According to responses Infrastructure Development, Hydro-Electric Dams and
Cultivation have a huge impact on which cost cutting of trees, which could release
Carbon Dioxide (CO2), which is affecting human life.

4. According to responses in which 40.7% have assumed deforestation has influenced
rainfall pattern and regional climate in Reduction in Evapotranspiration; and other
22.2% have assumed deforestation has influenced rainfall pattern and regional climate
change in Disruption of the water cycle

Conclusion:
Deforestation plays a critical role in accelerating climate change by reducing the Earth's
capacity to absorb carbon dioxide and altering natural climate regulation systems. This study
has shown that the large-scale removal of forests contributes significantly to greenhouse gas
emissions, disrupts regional and global weather patterns, and weakens biodiversity, which
further destabilizes ecosystems.
The findings highlight that unless immediate and coordinated efforts are made to curb
deforestation, the global climate crisis will continue to intensify, leading to more extreme
weather events, rising temperatures, and long-term environmental degradation.
Addressing deforestation is therefore not just an environmental concern, but a key component
in the global fight against climate change.
Protecting and restoring forest ecosystems must become a global priority. Through sustainable
land-use practices, reforestation programs, and strict policy enforcement, humanity can
mitigate the damaging effects of deforestation and work toward a more stable and resilient
climate future.
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Appendix’s:
To Study the Impact on, “Deforestation & it's effects on climate change.”
Age
Gender
Q.1 What are the major causes of deforestation globally?
Q.2 How does deforestation contribute to greenhouse gas emissions?
Q.3 What are the major causes of deforestation regionally?
Short-answer text
Q.4 What is the relationship between deforestation and changes in global temperature?
Explain?
Short-answer text
Q.5 How does large-scale tree loss affect the carbon cycle and carbon sequestration? Explain?
Short-answer text
Q.6 In what ways does deforestation influence rainfall patterns and regional climate?
Q.7 What role does deforestation play in biodiversity loss, and how does this connect to climate
stability? Explain?
Short-answer text
Q.8 What are the socio-economic drivers behind deforestation, and how do they link to climate
change? Explain?
Short-answer text
Q.9 What mitigation strategies can reduce deforestation and its effects on climate change?
Explain?
Short-answer text
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