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Deforestation in the Brazilian Amazon:  An amazing record from INPE 



Deforestation estimates generally agree

Tyukavina et al. 2015



Forest degradation estimates disagree violently



Selective logging

Selective logging in Mato Grosso 
(Photo by R. Parente)

Chain sawyer 
(Photo by L. Parry)

Skid trail



Area of the Brazilian Amazon affected by selective logging 

Asner et al. Science 2005

• Logged areas ranged from 
12,075 to 19,823 square 
kilometers per year (±14%) 
between 1999 and 2002, 
equivalent to 60 to 123% of 
INPE reported deforestation 
area.



SIMEX Brazilian Amazon logging monitoring (IMAZON)

• Logging from August 
2020 through July 2021 
covered 3,774 km2

• 38% of the logged area 
had no legal 
authorization



Forest fires

Burned forest in Mato Grosso 
(Photo by E.R. Pinagé)Understory fire 

(Photo by P. Brando)



Understory forest fires in the Amazon

Morton et al. 2013



Using image textures with Planet and Sentinel-2 data

Calibration Sites



Calibration data from Landsat time series



Gray Level Co-occurrence Matrix (GLCM)
*Grey level co-occurence 
matrix (GLCM) (Haralick et al. 
1973). 

17 metrics calculated over 
15-pixel windows (150 m) from 
Sentinel NBR images, that were 
later aggregated to 500 m. 

            = recent fire

            = recent logging
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Intermediate results
(sites disturbed within 5 years of the image date)

• Reasonable model for burned and intact forest
• Substantial confusion between intact and logged forest
• Approaches to improve the model

• Better and more logged forest training data
• Narrow the time window for disturbance prior to the image date



Next steps

• Model improvements
• Testing shorter time since disturbance 

thresholds to minimize the regeneration 
signal in optical images

• Application of the model for the entire 
Arc of Deforestation in the Amazon

• For more details:   Ekena Rangel Pinagé 
(Poster Session 2, Wednesday 
5:00-7:00)


