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Carbon and Climate: 
Why We Need to Protect the Amazon Rainforest 

Companion Resources for our What you need to know about the Amazon Now” Webinar 
 
 

“January deforestation in the Amazon highest in 14 years” 

“The Amazon used to be a hedge against climate change. Those days may be over.” 

“The Amazon rainforest is hurtling toward a ‘tipping point” 

 
News these days is filled with devastating headlines such as these about the Amazon rainforest.  
Why does this matter? 
 
Protecting the Amazon is critical to our planet's climate stability. As Earth’s largest tropical rainforest, 
it plays a critical role in mitigating global climate change. The Amazon serves as one of Earth's largest 
reservoirs of carbon dioxide (CO2), sequestering and storing huge amounts of carbon in biomass and 
soil. But deforestation is rapidly reducing this capacity, leading the Amazon to a potential tipping point 
at which it releases more carbon than it absorbs (Figure 1).  
 

  

Figure 1. Amazon forest change from 1985 to 2017 
Source: https://interactive.pri.org/2018/10/amazon-carbon/science.html 

 
 

Forest Carbon  
 

Trees draw CO2 from the atmosphere through photosynthesis, converting it into plant tissues. Through 
respiration, they release smaller amounts of CO2 back into the atmosphere. The difference gets 
converted into biomass in the form of tree growth. Stable intact forests provide effective carbon sinks 

https://youtu.be/3TPiFsxze1s
https://interactive.pri.org/2018/10/amazon-carbon/science.html


The Morpho Institute, 2022 

because each tree binds carbon in its trunk, branches, and roots. Forest soils also store large amounts 
of carbon released through decomposition of fallen leaves and dead trees. Healthy intact forests 
provide net carbon sinks, capturing about twice as much carbon as they admit (Figure 2). 
 

 

Figure 2. Healthy intact forests that capture carbon 
Source: Amazon Conservation. (2021, October 29). AmazonTEC: Technology, Climate and the Future of the Amazon. 

[Video] YouTube. https://youtu.be/6lftu7hk2nA 

 
When forests are cleared, burned, or degraded, they emit CO2 into the atmosphere and are likely to 
flip from carbon sinks into sources (Figure 3). Research has begun showing that climate change and 
environmental degradation stress can lead to this flip even in intact forests worldwide, including in 
parts of the Amazon.  
 

 

Figure 3. Net carbon flux: Regions that have flipped from carbon sinks to sources. 
Source: Amazon Conservation. (2021, October 29). AmazonTEC: Technology, Climate and the Future of the Amazon. 

[Video] YouTube. https://youtu.be/6lftu7hk2nA 

 
 
 

https://youtu.be/6lftu7hk2nA
https://youtu.be/6lftu7hk2nA
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Carbon Sinks and Sources in the Amazon 
 

Satellite-based monitoring shows rapid deforestation in the Amazon, concentrated in Brazil (Figure 4). 
 

 

Figure 4. Carbon sinks and sources in the Amazon (green areas have served as a carbon sink 2001-
2020, but red areas have produced more carbon than absorbed) 

Source: Monitoring of the Andean Amazon Project (MAAP) https://maaproject.org/en/ 

 
The Impact of Roads 
Deforestation spreads rapidly after road construction, typically following a fishbone pattern spreading 
out from a single road to a network stretching through former rainforest (Figure 5).  
 

  

Figure 5. Spread of deforestation following road construction (Brazilian Amazon, 2000-2019). 
Source: https://visibleearth.nasa.gov/images/145888/making-sense-of-amazon-deforestation-patterns/145888f  

 
Tragic rates of deforestation in Brazil have resulted in this region of the Amazon flipping in recent years 
from carbon sink to carbon source, meaning that this region has lost its ability to absorb more 

https://maaproject.org/en/
https://visibleearth.nasa.gov/images/145888/making-sense-of-amazon-deforestation-patterns/145888f
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atmospheric CO2 than it releases. It is not too late to stop this from happening in the western Amazon, 
where the rainforest remains more intact. 
 
In the Peruvian, Columbian, and Ecuadorian parts of the Amazon, government-designated Protected 
Areas and Indigenous Territories prevent deforestation of large swaths of rainforest, helping to 
safeguard the role of this region in sequestering carbon (Figure 6). 
 
 

 
Figure 6. Intact rainforest in Protected Areas and Indigenous Territories provides a carbon sink, 

reducing atmospheric CO2. Source: Monitoring of the Andean Amazon Project (MAAP) https://maaproject.org/en/ 

 
 
 
Research shows that the tipping point is real, posing a grave threat to the stability of our global climate. 
The Brazilian Amazon already has flipped into being a carbon source, with degraded or destroyed 
forests emitting more CO2 than they absorb. Whether the Amazon as a whole will continue serving as 
a carbon sink remains to be seen, depending on how much care is taken to protect and preserve healthy 
regions of rainforest.  
 
Carbon flux calculations for the years 2001 through 2020 indicate that Protected Areas and Indigenous 
Territories play key roles in absorbing carbon (Figure 7). Pink bars dropping below the zero line in the 
Figure 7 graph indicate that these protected regions absorb more carbon than they send into the 
atmosphere. Lands without such protections emit more CO2 than they absorb, indicated by the pink 
bar rising into the positive zone in Figure 7.  

https://maaproject.org/en/
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Figure 7. Carbon fluxes in Protected Areas, Indigenous Territories, and other regions of the Amazon 
Rainforest, 2001-2020. The pink bars indicate flux, with negative values representing net carbon 
sinks. Source: Amazon Conservation. (2021, October 29). AmazonTEC: Technology, Climate and the Future of the 

Amazon. [Video] YouTube. https://youtu.be/6lftu7hk2nA 

 
The Amazon as a whole remains a carbon sink as calculated in the study shown here, but this 
represents a precarious balance that depends on the degree of protection given to healthy intact 
regions of rainforest. The future of Earth’s climate hangs in the balance.  
 
Protecting Rainforest, Sequestering Carbon, and Honoring Indigenous Rights 
In recognition of the vital role played by indigenous territories in sequestering carbon, the Morpho 
Institute’s current Climate Action Plan supports a fight to protect the integrity of one of these 
territories: the Maijuna-Kichwa Regional Conservation Area in northeastern Peru. We are supporting 
the Maijuna indigenous people in their crucial and urgent fight to protect the sanctity of their 
ancestral homeland, which was designated as a conservation area in 2015 but nevertheless faces 
imminent threat of destruction by a planned road and development corridor that would bisect this 
vital region of primary rainforest. Our Climate Action Fund is contributing toward the legal battle and 
activism needed to prevent construction of this proposed highway through Maijuna lands.  
 
 
WHO TO FOLLOW, WHAT TO WATCH 

The Morpho Institute 
Rainforest Explorer News Feed  
OnePlanet & The Guardians of the Forest   
The Amazon We Want    
Amazonia Socioambiental   
MAAP   
Global Forest Watch   
Mongabay   

Rainforest Partnership   
UN Biodiversity   
UN Climate Change   
UN Environmental Programme   
UN Sustainable Development Goals   
Planet  
Project Drawdown  

 

https://youtu.be/6lftu7hk2nA
http://www.morphoinstitute.org/climate-action-plan
https://www.environmentandsociety.org/arcadia/maijuna-fighting-survival-peruvian-amazon
http://www.morphoinstitute.org/
https://www.scoop.it/topic/rainforest-explorer-news-notes-updates
https://www.oneplanet-ngo.org/
https://vimeo.com/415664376
https://www.theamazonwewant.org/
https://www.amazoniasocioambiental.org/es/sobre/
https://maaproject.org/en/
https://www.globalforestwatch.org/
https://news.mongabay.com/
https://www.rainforestpartnership.org/
https://www.cbd.int/
https://unfccc.int/
https://www.unep.org/
https://sdgs.un.org/goals
https://www.planet.com/
https://drawdown.org/

