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Forest Code and legality of land use in Brazil

Nature, 2023

Scientific Reports, 2024



CAR: The online environmental registry

> 1 million in Minas Gerais

Forest Code

Law nº 12.651/2012

Roughly 53% of Brazil’s native 
vegetation occurs on private 
properties*

Soares-Filho et al 

2014



Automated Assessment of Forest Code 
Compliance

Computational 

Model

Environmental Rural 

Registry (CAR)



≈ 300 thousand rural 

properties with daily 

updates 

SeloVerde-PA: soy and cattle chains in Pará/Brazil

https://www.semas.pa.gov.br/seloverde/

about:blank


~ 1 million rural 
properties

SeloVerde-MG: a public system covering all 
properties

No additional information is 
required from the rural 

producer



Environmental compliance of agricultural 
commodities

Coffee

Forest 

plantations

Soy

Cattle

Sugarcane



Data and Methods



Cattle traceability of direct and indirect suppliers

Deforestation-free

Associated with deforestation 

(direct)

Associated with deforestation 

(indirect tier 1)

Associated with deforestation 

(indirect tier 2)

Rajão et al 

2020



Compliance in Minas Gerais

Distribution of the coffee, soy or 

forest plantantion in Minas Gerais

Environmental surpluses (+) and 

déficits (-) of producers according to the 

Forest Code Nunes et al 

2014

Without 

evidence of 

post-2020 

deforestation

Remaining 

native 

vegetation

Surplus of 

Legal 

Reserve

*Direct and Indirect

Coffee

Soy

Forest

plantation

Cattle raising

Sugarcane

99%

95%

93%

99%

94%

25%

28%

45%

20%

34%

33%

26%

61%

17%

41%



A science-based tool



SeloVerde-MG: a public system covering all 
properties

Free access to compliance information with personal and 
commercial data protection

• Property query
• Geolocation and property perimeter
• Personal data protection
• Maps and satellite images
• Deforestation monitoring
• Transparency and traceability for all suppliers in Minas 

Gerais



High-Resolution mapping for Minas Gerais



Reference mappings and future challenges 
(coffee)



High-resolution mapping for Pará state (5m)

https://csr.ufmg.br/mappia/para/

about:blank


SeloVerde helping to attest deforestation-free farms and 
legality



Verifiable compliance throughout the supply chain



Online demonstration

Plataforma SeloVerde-MG: 
https://seloverde.meioambiente.mg.gov.br/

about:blank


Farm-level analysis already available throughout 
Brazil



And we are expanding and tailoring to other 
States...

Official 

data



Thank you for your attention

To know more:

Plataforma SeloVerde-MG: https://seloverde.meioambiente.mg.gov.br/

Policy brief: https://csr.ufmg.br/csr/wp-content/uploads/2023/06/policy_conformidade-do-
parque-cafeeiro_english_2.pdf

Centro de Sensoriamento Remoto/UFMG: http://csr.ufmg.br/csr/

Secretaria de Agricultura, Pecuária e Abastecimento de Minas Gerais: 
http://www.agricultura.mg.gov.br/

Instituto Estadual de Florestas: http://www.ief.mg.gov.br/

about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
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