
 

3. Amazon Rainforest - Environment 
A recent study published in Nature Plants  reveals that trees in the Amazon rainforest are steadily 

increasing in size due to rising levels of atmospheric carbon dioxide (CO₂). The Amazon Rainforest, the 
world’s largest tropical forest ecosystem, plays a pivotal role in global carbon regulation, biodiversity 
conservation, and hydrological balance. A recent ecological study has revealed that Amazon trees are 
growing larger and faster due to rising atmospheric CO₂ concentrations, but this growth shift is altering 
forest structure, species balance, and long-term carbon dynamics. The findings highlight both the 
resilience and vulnerability of tropical forests in the face of climate change and human pressures. 

Key Findings of the Study 
a. Accelerated Tree Growth 
1. Tree Diameter Increase -  Amazon trees are becoming larger, with an average diameter increase of 

~3.3% per decade. 
2. Carbon Fertilisation Effect -  Elevated CO₂ levels (around 20% rise over the last 30 years) enhance 

photosynthesis efficiency, enabling trees to grow faster by fixing more carbon. This phenomenon is 
termed carbon fertilisation, which boosts biomass accumulation in forests. 

b. Structural Shifts in Forest Composition 
1. Canopy Dominance -  Larger canopy-level trees are expanding in size and coverage, while smaller 

understory trees are declining in number and vitality. 
2. Biodiversity Implications -  This creates a vertical imbalance in forest structure, reducing species 

diversity and ecological niches for smaller plants and shade-dependent fauna. Over time, this can 
destabilize ecological resilience and alter nutrient cycling and water retention patterns in the forest. 

c. Long-Term Risks - Although initially positive for carbon storage, accelerated growth can shorten tree 
lifespans due to faster metabolic exhaustion. The Amazon may gradually shift from being a net carbon 
sink to a carbon source, especially if combined with deforestation and rising temperatures. 
Amazon Rainforest -  Geographic and Environmental Profile 
a. Location and Extent - The Amazon Basin spans nine South American countries -  Brazil, Peru, 
Colombia, Bolivia, Ecuador, Venezuela, Guyana, Suriname, and French Guiana. Brazil holds the largest 
share (~60%), followed by Peru (13%) and Colombia (10%). 
Geographical boundaries -  
1. North -  Guiana Highlands 
2. West -  Andes Mountains 
3. South -  Brazilian Plateau 
4. East -  Atlantic Ocean 
b. Climate Characteristics 
1. Equatorial Climate -  Hot and humid throughout the year, with average temperatures between 26°C 

and 30°C. 
2. Rainfall -  Exceptionally high — between 2,000 mm to over 10,000 mm annually, distributed year-

round. 
3. No distinct seasons -  Instead, the region experiences constant evapotranspiration and heavy 

rainfall, sustaining dense canopy vegetation. 

Ecological and Cultural Richness 
a. Indigenous Tribes -  The Amazon is home to over 400 indigenous tribes, including Yanomamo, 
Kayapo, Akuntsu, Matses, and Tupi. These communities have deep ecological knowledge and depend on 
forest resources for food, medicine, and cultural identity. Many tribes practice sustainable shifting 
cultivation and forest stewardship. 
b. Flora Diversity - Known for its moist broadleaf evergreen trees, the Amazon’s flora includes -  



 

Timber and commercial species -  Mahogany, rosewood, Amazonian cedar, rubber tree, Brazil nut. 
Canopy and understory plants -  Palms, acacias, myrtles, laurels. The dense canopy blocks sunlight, 
leading to multi-layered vegetation zones rich in epiphytes and lianas. 
c. Fauna Diversity 
The Amazon hosts the world’s highest animal diversity, including -  
1. Mammals -  Jaguars, sloths, howler monkeys, golden lion tamarins. 
2. Reptiles -  Anaconda, caiman, “Jesus lizard.” 
3. Birds -  Scarlet macaw, toucan. 
4. Amphibians -  Poison dart frog, glass frog. 
5. Aquatic species -  Amazon River dolphin, piranha. 
The rainforest supports one in ten known species on Earth, many still undiscovered. 
Global Significance of the Amazon Rainforest 
a. “Lungs of the Planet” - Generates around 20% of the Earth’s oxygen, playing a vital role in maintaining 
global atmospheric balance. Through photosynthesis, it absorbs vast amounts of CO₂, mitigating 
greenhouse gas accumulation. 
b. Carbon Reservoir and Climate Regulator - The Amazon stores an estimated 150–200 billion tonnes of 
carbon, acting as a massive carbon sink. Deforestation or forest degradation releases this stored 
carbon, exacerbating global warming. 
c. Biodiversity Hotspot - It harbors the highest biodiversity on the planet, with millions of species, many 
of which are endemic and endangered. This genetic diversity underpins global ecological stability and 
agricultural innovation. 
d. Medicinal Resource Hub - Thousands of Amazonian plant species contain bioactive compounds with 
potential for drug discovery. These natural compounds are key to developing treatments for cancer, 
infections, and chronic diseases. The forest is thus both an ecological treasure and a biomedical frontier. 
Threats to the Amazon Rainforest 
a. Climate Change - Rising temperatures, altered rainfall patterns, and increased drought frequency 
threaten tree survival and regeneration. Pollution and acid deposition affect soil fertility and nutrient 
balance. 
b. Deforestation and Land Conversion - Driven by logging, cattle ranching, soybean farming, and 
mining, deforestation has drastically reduced forest cover. Between 1985 and 2020, the Amazon lost 
nearly 20% of its original area, with severe fragmentation affecting ecological connectivity. 
c. Wildfires - Forest fires, often human-induced, cause massive habitat destruction. The 2019 Amazon 
fires were among the most severe, releasing billions of tonnes of CO₂ and damaging biodiversity. 
d. Industrial and Infrastructure Expansion -  Road building (like the Trans-Amazonian Highway) and 
hydroelectric projects fragment ecosystems and displace indigenous populations. Illegal mining 
contaminates rivers with mercury and disrupts aquatic ecosystems. 
Initiatives to Protect the Amazon 
a. Brazil’s Forest Code (2012) - Landmark legislation requiring private landowners to maintain up to 80% 
of their land as Legal Forest Reserve. Ensures conservation of native vegetation, though enforcement 
challenges persist. 
b. Amazon Cooperation Treaty Organization (ACTO, 1978) - Involves eight Amazon nations (Brazil, Peru, 
Colombia, Bolivia, Ecuador, Venezuela, Guyana, Suriname). Aims to promote sustainable management, 
biodiversity conservation, and regional cooperation. 
c. UN-REDD+ Programme - A global initiative under UNFCCC that assists countries in reducing emissions 
from deforestation and forest degradation (REDD+). Promotes sustainable forest management and 
community-based conservation efforts. 
d. Amazon Fund (2008) - Managed by Brazil’s National Development Bank (BNDES). Supported primarily 
by Norway and Germany, it finances projects that monitor, prevent, and combat deforestation. Has 
funded hundreds of community and technology-based conservation projects. 



 

Broader Global Implications 
a. Climate Regulation - The Amazon’s moisture recycling influences rainfall across South America and 
even affects global atmospheric circulation. Its degradation can lead to regional droughts and global 
climate instability. 
b. Carbon Cycle Feedback - If the Amazon transitions from a carbon sink to a carbon source, global 
climate goals under the Paris Agreement could become unachievable.  
c. Indigenous and Cultural Dimensions - Protecting the forest also safeguards indigenous rights, 
traditional ecological knowledge, and cultural heritage. 
The Way Forward 
a. Strengthen Governance and Monitoring - Enforce anti-deforestation laws, combat illegal logging, 
and improve satellite-based forest monitoring systems. 
b. Promote Sustainable Livelihoods - Incentivize agroforestry, eco-tourism, and sustainable forest-
based economies for local communities. 
c. Global Climate Finance - Developed nations must enhance climate and conservation financing, 
including results-based payments under REDD+. 
d. Science and Technology Integration - Support research on forest carbon dynamics, tree physiology, 
and biodiversity resilience to climate change. 
Conclusion 

The Amazon Rainforest is not merely a regional ecosystem—it is a global environmental stabilizer. 
Its changing growth patterns reveal both the adaptive power and fragility of nature in the Anthropocene 
era. Protecting the Amazon means preserving planetary life-support systems, ensuring climate 
resilience, biodiversity continuity, and human survival. Conservation, therefore, is not an option—it is an 
existential necessity for the Earth’s future. 
Source -  https - //indianexpress.com/article/explained/explained-climate/amazon-rainforest-trees-
climate-change-10280412/ 
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