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Slide 1: Opening 

Good afternoon! My name is Carlos Souza Jr.

For years, my team at Imazon has been on the front lines of fighting illegal deforestation in the Amazon region. 

We use satellite imagery to monitor the Amazon and find sustainable development solutions for the region.

Today, I will share how we use PrevisIA, an AI-powered deforestation forecasting model, to prevent forest loss in the Amazon.

mailto:souzajr@Imazon.org.br
https://aiforgood.itu.int/event/navigating-the-intersect-of-ai-environment-and-energy-for-a-sustainable-future/
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Slide 2: Deforestation 1985-2024

We used machine learning and Google Earth Engine to process over 100,000 Landsat scenes to track deforestation annually. 

•  This animation shows deforestation expansion in the Brazilian Amazon biome, which covers 49% of Brazil's territory and about 60% of the Amazon biome.

• We lost a total forest area of 58.6 million hectares (586,000 square kilometers) between 1985 and 2024.

• It is an enormous area. 
• Larger than many individual European countries: This area is larger than countries like:
France (543,941 sq km)
Spain (505,983 sq km)
Sweden (450,295 sq km)
Germany (357,587 sq km)

Key facts:
•Amazon Biome (Brazil): ~4.2 million km² (49% of Brazil's territory)
•Entire Amazon Region (Pan-Amazon): ~7.8 - 8.2 million km² (Brazil holds 60-64% of this total)






https://www.frontiersin.org/articles/10.3389/ffgc.2023.1294552/full


Long/Lat: -6588097,-788720
Dection: Maio/2025

Sensor: Sentinel-2
Place : Apuí - AM

Area: 18.20 km²
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Slide 3: The uncomfortable truth!
Satellite imagery is powerful in tracking land cover change and enforcing the law against illegal deforestation, which predominates in the Amazon.
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Slide 4: The uncomfortable truth!
•But there's the uncomfortable truth: it's already too late when we use satellites to detect deforestation. The trees, biodiversity, carbon, and all environmental services forests provide are gone. We're always playing catch-up. 

• "For decades, our approach has been reactive. We identify hotspots after the damage is done. It's like calling the fire department after the house has burned down.”

• "What if we could see the signs before the bulldozers and chainsaws start the forest destruction? What if we could predict where deforestation is most likely to occur, giving us a window to intervene?”

•PrevisIA – our AI-based deforestation forecast model was designed to anticipate and avoid deforestation in the Amazon.




1. Information    
      Technology 
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2. Deforestation        
    forecast model
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Slide 5: PrevisIA

PrevisIA is based on three pillars:

1. Information technology:
We use Google Earth Engine to reconstruct deforestation time series and map roads, using random forest machine learning and AI models. I will explain why tracking roads is essential later on.
We also need cloud computing to run the PrevisIA forecast model.

2. The second pillar is the deforestation forecast model, a map that points to forest under very low, in purple, to very high deforestation risk. I will explain how the model works in the following slides.

3. The third pillar is the most important: the collaborative impact approach to using PrevisIA forecast to prevent deforestation, which I call the Human Intelligence component.
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Slide 6: Demystify AI for the audience: 

PrevisIA isn't magic; it's a sophisticated pattern recognition system. We feed the model with vast amounts of data: historical deforestation, road networks, land tenure, protected areas, biophysical maps, even the Municipal GDP (Gross Domestic Product).

2. The PrevisIA model analyzes the complex relationships of deforestation with predictive variables, identifying the subtle precursors to deforestation. It learns to recognize the 'footprints' of future destruction.

3. We published the PrevisIA model in 2017 but became operational only in 2020.

4. Tracking Deforestation's Footprint (Random Forest Model for Annual Deforestation History): To understand where deforestation might go, you first need to know where it's been. This part of PrevisIA uses a powerful computer model called a "random forest" to analyze satellite images and create a detailed history of annual deforestation. Think of it like mapping out every single tree that's been cut down, year after year. This model precisely tells us when and where deforestation has occurred in the past, giving us a crucial time-series of deforestation events. This historical "footprint" of deforestation then becomes a key piece of information for the next stage.





Spotting New Pathways: AI Model to Track Roads
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Slide 7: Roads – the arteries of destruction

One of the biggest drivers of deforestation is the construction of new roads. 

These roads act like arteries, opening up previously inaccessible forest areas for logging, gold mining, land grabbing, and agriculture expansion, and other activities. 





AI Road Monitoring

95% of the cumulative 
defores tation is  within

5.5 km from roads
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Slide 8: Roads in satellite imagery

•Detecting roads in satellite images is challenging. In the past, we used to do that through visual interpretation and hand digitizing. 

•Our human-made Amazon road data set allowed us to build the PrevisIA road detection AI model, making it possible to operationalize deforestation forecasts.



Deforestation Risk vs Prodes 
(2021-2024)

73%
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Putting PrevisIA to work!
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Slide 9: Putting PrevisIA to work!

PrevisIA provides an early warning system for deforestation. This allows governments, conservation organizations, and local communities to protect forests before they are destroyed proactively.


2. How good is the forecast model? On average, we can predict 73% of deforestation within 4 km, which is quite accurate considering Amazon's larger size and the fact that deforestation rarely happens in isolation. It occurs in clusters.
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Slide 10: The collaborative impact approach

We have engaged with the public prosecutors of Pará State to use PrevisIA to prevent deforestation by providing technical support for…

2. Building the Roadmap for Functional Action, a document that guides the actions of the Public Prosecutor's Office members. This document clarifies how to use deforestation forecasts and alerts to enforce the law.

3. Then, we conducted training to use geospatial information.

4. Next, we provide a detailed report about deforestation at the municipal level, considering different land categories, including smallholder settlements, protected areas, private lands, and open public forests.

5. Last but not least, we provide detailed deforestation information at each rural property.
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Slide 11. The operational workflow

1. Target Critical Municipalities
2 Monitor and Forecast Deforestation
3. Prepare illegal deforestation cases and apply sanctions
4. Impact Assessment – We will conduct an independent impact assessment to measure how much forest was saved with preventive actions.






There is still 
time. Yet!

Thanks!

Credit: Sandro Kakabadze/MapBiomas
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