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Abstract

Known as the "lungs of the Earth," the Amazon Rainforest is under peril like never before because of
widespread deforestation. Using secondary data from satellite surveillance, ecological databases, and
government and non-governmental organization reports from 2000 to 2022, this study examines the
empirical connection between deforestation and biodiversity loss in the Amazon region. The study looks
at how species richness and ecological stability are directly impacted by the dramatic decrease in forest
cover, which has decreased by about 17% in the past 20 years. The study also includes case studies from
Brazil, Peru, and Colombia, highlighting important factors such illicit logging, the growth of agriculture
(particularly soy and cattle ranching), the construction of infrastructure, and lax enforcement of
conservation regulations. In order to highlight the ecological effects of ongoing deforestation, the study
also links biodiversity indices, such as species richness and Shannon-Wiener index, with trends in forest
cover.
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Introduction

The world's biggest tropical rainforest, the Amazon Rainforest is home to an astounding variety of flora
and animals and spans nine South American countries, with the majority of them in Brazil. Known as
the "lungs of the planet,”" it is an important carbon sink that affects rainfall patterns throughout the

Americas, helping to control the
global climate. It sustains more than
10% of all known species on Earth
and is home to an estimated 390
billion individual trees, representing
about 16,000 different species.

Source
https://ballardbrief.byu.edu/issue-
briefs/deforestation-in-the-amazon-

rainforest

The Amazon is under tremendous
pressure from human activity despite

its ecological significance, with
deforestation emerging as the most

urgent concern. Illegal logging,
mining, infrastructure development,
insufficient environmental

governance, and agricultural
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expansion—particularly cattle ranching and soybean farming—are the main causes. Satellite data shows
a worrying and continuous pattern of forest cover loss between 2000 and 2022, which upsets ecosystem
balance, displaces species, and results in irreversible biodiversity loss. In addition to being abundant,
the Amazon's biodiversity is extremely sensitive to changes in the environment, and even minor
disruptions can have a domino impact on different trophic levels. The fragmentation of natural
ecosystems, rise in endangered species, and decrease in species richness all point to a serious ecological
catastrophe that might have long-term effects on the entire planet. Additionally, the indigenous
populations of the rainforest, who rely on its biodiversity for traditional rites and sustenance, are also
adversely impacted. Designing well-informed and successful conservation efforts thus requires an
understanding of the data-driven relationship between deforestation and biodiversity decrease.

[ Brazil

Amazon biome
Cerrado biome
I Pantanal biome
South America countries

A%
L 0 250 500 km

FEA

- —

Source : GIS image

Amazon ss Important to Us

With its powerful rivers and verdant trees, the Amazon rainforest is a magnificent and stunning
location, but beneath its glossy green surface, it is actively working to assist the globe in many ways.
The Amazon biome offers several ecosystem services that are essential to humankind, including
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e Carbon Cycling
Because it absorbs millions of tons of carbon dioxide and releases 20% of the world's oxygen, the
Amazon is often referred to as the LUNG OF THE WORLD. Without it, the climates of the entire world
would be thrown off, and the atmosphere would be contaminated with millions of tons of carbon
dioxide.

e Water cycling
One of the primary characteristics of the Amazonian terrain is water. With catchment regions spanning
over six million square kilometers, the Amazon and its tributaries make up the world's largest river
system. The entire river system spans 3300 kilometers and is spread across seven nations. The Amazon
River carries almost 15% of the world's fresh water that is delivered by rivers to the oceans. This amount
of water is equivalent to the combined volume of the next six biggest rivers on Earth. The majority of
water enters the system through little watersheds, despite the mainstream Amazon's enormous
appearance.

e Biodiversity conservation
By increasing productivity, biodiversity may have an effect on ecological processes. Numerous
employees strive to validate this beneficial relationship. Ten percent of the world's terrestrial primary
production comes from the Amazon rainforest. 10% of all known species on Earth can be found in the
Amazon rainforest, while making up only 3.4% of the planet's total area. These species include 2.5
million insects, 2200 freshwater fish, 427 mammals, 428 amphibians, 40,000 plants, 1294 birds, and
378 reptiles. Sloths, black spider monkeys, and poison dart frogs can be found in the Amazon, which is
also one of the last remaining habitats for jaguars, harpy eagles, and pink river dolphins.
* Amazon can cure us
The richest source of medicines is the Amazon, which is home to 40,000 plants and over 2.5 million
insects that have been utilized to make medicines since ancient times. Many of the plants found in
Amazon are used to make foods, cosmetics, and medications, including anti-cancer drugs. Calanolide
A, a medication being developed to treat HIV, is produced from a tree found in Malaysian Borneo.
* Timber
Timber production is one of the Amazon forest's key provisioning services.According to a survey, the
Brazilian timber industry gathered 24.5 million roundwoods in 2004—roughly 6.2 million trees—up
from 28.3 million in 1998. Increased restrictions on illicit logging, the revocation of hundreds of forest
management permits as a result of the escalating land tenure problem, and increased wood processing
efficiency are credited with this decrease.

e Non-timber
products from forests The Amazon's provision of non-timber forest products (NTFP) is another
significant service. These goods give the forest's inhabitants a means of subsistence as well as a source
of income. Furthermore, due to their numerous applications, several of these products—Iike natural
rubber and palm heart—have seen successful marketing.
Deforestation
When it comes to the Amazon rainforest, the chief causes of deforestation are human occupancy and
the development of land. Between the years 1991 and 2000, the total area of forest that was completely
destroyed in the Amazon region went from 415,000 to 587,000 km2, which is equivalent to twice the
size of Portugal.By 2005, the total area of forest that had been lost had increased by 718,615 km2. If
the current rate of deforestation continues, the Amazon Amazon region will eventually be completely
devoid of trees. Furthermore, when colony farming was formed in the forest in the 1600s, the slash-
and-burn method was put into practice as the basis for their farming system.The colonists were unable
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to successfully manage their fields and crops because of environmental factors such as plant invasion
and a decline in the productivity of the soil. After they came to the realization that the Amazonian soil
is fertile for a shorter period of time, they started moving and clearing an increasing amount of land
within the forest area.

Deforestation Trends in the Amazon

|YearHFOrest Area Lost (sq. km)HMajor Cause HCountry Most Affectedl
2001][25,396 ILogging & Ranching |[Brazil |
2005][29,722 |Cattle Expansion  |[Brazil |
[2010]|14,621 |Infrastructure Projects||Peru |
|2015H18,123 HIllegal Logging HColombia |
2020][23,593 |Soy Farming |Brazil |
2022][21,732 IRoad Development ||Brazil, Bolivia |

Between the years 2001 and 2022, the Amazon Rainforest was subjected to a variety of socio-economic
and environmental stressors, which resulted in a significant and variable loss of forest cover. Logging
and cattle grazing were the primary causes of the loss of approximately 25,396 square kilometers of
forest in Brazil in the year 2001. A significant amount of deforestation occurred as a result of the
combination of commercial timber extraction and the construction of pastures, particularly in areas
where environmental regulation was not very strong. Deforestation reached a staggering 29,722 square
kilometers by the year 2005, making it one of the biggest losses documented in the early 21st century.
This was primarily the result of vigorous livestock development in Brazil. The global demand for beef,
in conjunction with laws that were more lenient, spurred the clearance of significant forest tracts to
make room for pasture land. In 2010, Peru became the primary target of deforestation efforts. In that
country, 14,621 square kilometers of forest were cut down to make space for various infrastructure
projects, such as the construction of roadways and hydroelectric dams. As a result of these
developments, ecosystems were shattered, and the forest became more accessible for future
exploitation. During the year 2015, Colombia experienced the loss of 18,123 square kilometers of forest,
which was primarily caused by widespread illicit logging, notably in isolated Amazonian regions where
the government had limited monitoring. The conversion of natural forests into large-scale agricultural
land was a direct result of the growing demand for soybeans around the world. By the year 2020, Brazil
had experienced a further intensification of forest loss, with 23,593 square kilometers of land being
cleared for the purpose of soy farming. Road construction projects that entered deep into the forest and
induced secondary deforestation through human settlement and agricultural growth were the primary
cause of the loss of 21,732 square kilometers of forest in Brazil and Bolivia in 2022. This loss occurred
on the most current date, which was in 2022. These figures are a reflection of the changing nature of
deforestation across the Amazon region, which is shifting from primary industries such as logging and
ranching to large-scale agribusiness and infrastructure expansion. This shift highlights the urgent need
for sustainable land-use planning, transboundary cooperation, and the enforcement of environmental
protection laws.

Contributing Factors
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Contributing Factors to Deforestation in the Amazon Rainforest
Infrastructure Development
Small-scale Agriculture

Mining

Forest Fires & Climate Change

lllegal Logging

Cattle Ranching

Soybean Farming

Source : https://bkgc.in-ejournal

The information shows how different variables contribute to deforestation in the Amazon Rainforest in
relation to one another. Cattle grazing is the most significant contributor, making up 40% of all
deforestation. The demand for beef around the world and the availability of grazing land, especially in
Brazil, are the main drivers of this. Following this, 20% of deforestation is caused by soybean growing.
To produce soy, which is primarily shipped to foreign markets as animal feed, vast tracts of forest are
removed.

15% are caused by illegal logging, which is made worse by a lack of effective law enforcement,
corruption, and the huge demand for Amazonian hardwoods. The main reason infrastructure
development—which includes roads, dams, and urban sprawl—contributes 8% is that it makes it
possible to access isolated forest areas, which are subsequently under risk from logging and agriculture.
Seven percent of deforestation is caused by small-scale agriculture. Subsistence farmers and landless
people looking for work frequently engage in this, but when combined, the impact is substantial
throughout the region. Although more isolated, mining activities account for 5%, particularly in
mineral-rich rainforest zones where bauxite and gold are extracted. Finally, both as a cause and an effect
of deforestation, forest fires and climate change account for 5%. Fires are commonly used to clear land,
and when drought conditions worsen due to climate change, forests are increasingly vulnerable to
burning.

Conservation

There are a substantial number of scientific and commercial opportunities available in the Amazon.
Researchers in the field of biotechnology think that the region has a tenth (10th) of the world's
biodiversity, which has the potential to usher in a new generation of medical, chemical, and industrial
goods through the utilization of genome sequencing and synthetic biology. For the sake of our world, it
is imperative that we preserve this extremely valuable creature that nature has given us. To protect the

QOFPEN aACCESS 400

© 2025 Published by Shodh Sagar. This is a Open Access article distributed under the terms of the Creative Commons License
[CC BY NC 4.0] and is available on https://urr.shodhsagar.com


https://urr.shodhsagar.com/

Universal Research Reports
ISSN: 2348-5612 | Vol. 12 | Issue 1 | Jan-Mar 25 | Peer Reviewed & Refereed

Amazonian rainforest, a number of studies have been conducted. Despite the fact that studying the entire
forest is not an easy operation, a large number of scientists and researchers are working on it because it
is among the most precious assets that our plant possesses.

According to the study of
conservation International:

Conservation International,
divided the whole Amazon
rainforest into three zones —

Green zone (45%): Most bio-
diverse area

Yellow zone(46%):Contain
abundant number of trees, but
there is no protection

Red zone (9%): Area of the

forest already destroyed Showing the different of the
according to conservation international

Source : https://bkgc.in/ejournal/ list/51-57.

Some of the countries that are part of the Amazon region, such as Peru and Colombia, have requested
assistance from the indigenous people in order to carry out the ongoing conservation project. Although
not all of the countries are doing the same thing, some of them have also restricted the area that is
traditionally inhabited by people and granted permission for the extension of land in order to facilitate
the economic development of the countries. A project with lofty goals that was initiated by the scientists
in order to safeguard our Lung of the World The Science Panel for the Amazon (SPA) has recently
launched an ambitious conservation effort with the goal of saving the Amazon basin. The panel
currently consists of 150 professionals, including climate scientists, ecological scientists, and social
scientists. However, there has been a delay in the final report about the recent COVID 19 incident.
Conclusion

The Amazon rainforest is a global treasure that is of the utmost significance.The Amazon rainforest is
the most valuable natural resource in the world.On the entire world, it is the natural marvel that is both
the most powerful and the most biologically diversified.Due to the fact that they have the potential to
generate a significant amount of profit, the Amazon rainforest and its freshwater system are both under
danger of being destroyed, just like many other rainforests around the world. Between the years 2000
and the present, there has been a decrease in rainfall across 69% of the Amazon forest. There are a great
number of indigenous plants and animals that have become endangered as a result of deforestation and
forest fires, which are caused by both natural and human activity. In the event that the current rate of
deforestation continues, the Amazon biome will be completely devoid of trees by the year 2030. It is
not an easy effort to protect and save the Amazon rainforest; nevertheless, there are many organizations,
such as the World Wide Fund for Nature (WWF), who have been striving to safeguard the Amazon
rainforest, which is currently the most priceless piece of art that Mother Nature has created.

QOFPEN aACCESS 401
BY NC

© 2025 Published by Shodh Sagar. This is a Open Access article distributed under the terms of the Creative Commons License
[CC BY NC 4.0] and is available on https://urr.shodhsagar.com



https://urr.shodhsagar.com/

Universal Research Reports
ISSN: 2348-5612 | Vol. 12 | Issue 1 | Jan-Mar 25 | Peer Reviewed & Refereed

REFERENCES

[1] D’Almeida, C.D., Vorosmarty, C.J., Hurtt, G.C., Marengo, J.A., Dingman, S.L. &Keim, B.D.
(2007). The effects of deforestation on the hydrological cycle in Amazonia: a review on scale and
resolution. International Journal of Climatology 27: 633—-647.

[2] Houghton, R.A., Lawrence, K.T., Hackler, J.L. & Brown, S. (2001). The spatial distribution of
forest biomass in the Brazilian Amazon: a comparison of estimates. Global Change Biology 7: 731—
746.

[3] Junk, W.J. &Furch, K. (1985). The Physical and Chemical Properties of Amazonian Waters and their
Relationships with the Biota. In: Prance, G.T. & Lovejoy, T.E. (Eds.) Key Environments AMAZONIA.
Pergamon Press, Oxford, New York, Toronto, Sydney, Frankfurt. Pp 3—17.

[4] Lentini, M., Verissimo, A. & Pereira, R. (2005). The Expansion of Logging in the Brazilian
Amazon.State of the Amazon No. 2.IMAZON.

[5] Melillo, J.M., McGuire, A.D., Kicklighter, D.W., Moore III, B., Vorosmarty, C.J. &Schloss, A.L.
(1993).Global climate change and terrestrial net primary production.Nature 6426: 234—240.

[6] Neill, C., Elsenbeer, H., Krusche, A.V., Lehmann, J., Markewitz, D. &Figueiredo, R.O. (2006).
Hydrological and biogeochemical processes in a changing Amazon: results from small watershed
studies and the largescale biosphere-atmosphere experiment. Hydrological Processes, 20: 2467-2476.
[7] Pekarova, P., Miklanek, P. &Pékar, J. (2003). Spatial and temporal runoff oscillation analysis of the
main rivers of the world during the 19th and 20th centuries.Journal of Hydrology 274: 86-90.

[8] Salati, E. & Vose, P. (1984). Amazon Basin: a system in equilibrium. Science 125: 129-225.

[9] Verweij, P., Schouten, M., Beukering, P. v., Triana, J., Leeuw, K. v.d. & Hess, S. (2014). Keeping
the Amazon forests standing: a matter of values. Report commissioned by WWF Netherlands. 1-73.
[10] ABIEC, Brazilian Beef Export Industries Association (2007)
http://www.thefoodworld.com/company/abiec-brazilian-beef-export-industries-association.

02

© 2025 Published by Shodh Sagar. This is a Open Access article distributed under the terms of the Creative Commons License
[CC BY NC 4.0] and is available on https://urr.shodhsagar.com



https://urr.shodhsagar.com/

