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Background

Increased rates of deforestation have been measured in the Brazilian Amazon in the last decade (Silva,
Almeida, and Carvalho 2023). The increase in severe droughts and floods events suggest that the
Amazon is reaching a tipping point where the biome could switch from forest to savannah vegetation
(Lovejoy and Nobre 2018). In this context, two actions are urgent: to stop the deforestation in the
Amazon and to restore deforested areas.

These actions have been set as targets in the 2015 Paris Conference of the Parties and at COP 27, when
Brazil committed to restore 12 million ha of land and to stop illegal deforestation until 2030. lllegal
deforestation is characterized as forest removal in Units of Conservation, in public land without
destination, in Areas of Permanent Protection (APPs), such as riparian vegetation and hilltops, and in
Legal Reserves (LRs). The Brazilian Native Vegetation Protection Law (NVPL) stablishes Legal Reserves as
portions of Amazon and Cerrado biome that need to be protected in private land. In the Brazilian
Amazon, 80% of the area of a private land is Legal Reserve, whereas in areas of transition between
Amazon and Cerrado 35% are LR, decreasing to only 20% of LR in areas of Cerrado biome (NVPL 2012).
Legal deforestation is the forest removal in private land, outside the LR and APPs, that has been licensed
by the local environmental agency.

Unfortunately, due to the weak enforcement of the law, illegal deforestation still occurs in these legally
protected portions of private and public land (Rajdo et al. 2020). The Brazilian Native Vegetation
Protection Law stablishes that Legal Reserves that have been illegally deforested should be either
active/ passive restored, or be compensated with the protection of a similar area (NVPL 2012). Restoring
legally protected areas and stopping the illegal deforestation of native vegetation could have regional
and global impacts on climate and water availability (Arantes, Ferreira, and Coe 2016; Rodrigues et al.
2022). However, the impacts that such measures may have on the regional and global diversity of plants
is still unknown.

Aim

The aim of this study is to quantify the regional and global impacts of deforestation and restoration
targets in the Cerrado and Brazilian Amazon on plant diversity. We aim to answer the following research
questions: 1) What is the global extinction threat of vascular plants due to the current land use in the
Amazon and Cerrado biomes? 2) What is the global extinction threat of vascular plants due to land use if
the Brazilian environmental policies were effectively implemented?
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Approach and outcome

You will overlay the map of private properties with potentially deforested area (Fig 1.) with the map of
terrestrial ecoregions in order to calculate the potentially deforested area per ecoregion in the Amazon
and Cerrado biome. Another option is to overlay the map of rural property boundaries (Cadastro
Ambiental Rural — CAR), with the yearly area of deforestation mapped by the project Forest Monitoring
of the Brazilian Amazon by Satellite (PRODES).

You will use the list of vascular plants per ecoregion (Moreira et al. 2023) and the list of endemic plants
of Brazil (Flora do Brasil 2020) to calculate the relative endemism richness of the ecoregions in the
Cerrado and Amazon biome. Next, using the potentially deforested area per ecoregion, you will
calculate the regional and global extinction threat of vascular plants due to the current land use in the
Cerrado and Amazon biomes. Finally, you will calculate the regional and global extinction threats of
vascular plants in the scenario where the deforested areas are restored and the deforestation is set to
zero, and in the scenario where deforestation continues until 2030. In order to predict the areas of
future deforestation you will use the short-term deforestation prediction model of Sales et al. (2017) to
predict the areas of deforestation for the coming years.
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Figure 1. Example of possible outcome from the analysis showing the areas with potentially illegal
deforestation that could be restored. Source: Rajado et al. (2022).



References

Arantes, Arielle Elias, Laerte G. Ferreira, and Michael T. Coe. 2016. “The Seasonal Carbon and Water
Balances of the Cerrado Environment of Brazil: Past, Present, and Future Influences of Land Cover and
Land Use.” ISPRS Journal of Photogrammetry and Remote Sensing 117 (July): 66-78.
https://doi.org/10.1016/j.isprsjprs.2016.02.008.

Lovejoy, Thomas E., and Carlos Nobre. 2018. “Amazon Tipping Point.” Science Advances 4 (2).
https://doi.org/10.1126/sciadv.aat2340.

Brazilian Forest Law 2012 — Law number 12.651. https://www.planalto.gov.br/ccivil 03/ ato2011-
2014/2012/lei/112651.htm

Moreira, Hadassa, Koen J. J. Kuipers, Leo Posthuma, Michiel C. Zijp, Mara Hauck, Mark A. J. Huijbregts,
and Aafke M. Schipper. 2023. “Threats of Land Use to the Global Diversity of Vascular Plants.” Diversity
and Distributions, April. https://doi.org/10.1111/ddi.13693.

Rajdo, Raoni, Britaldo Soares-Filho, Felipe Nunes, Jan Bérner, Lilian Machado, Débora Assis, Amanda
Oliveira, et al. 2020. “The Rotten Apples of Brazil’s Agribusiness.” Science 369 (6501): 246—-48.
https://doi.org/10.1126/science.aba6646.

Rodrigues, Ariane A., Marcia N. Macedo, Divino V. Silvério, Leandro Maracahipes, Michael T. Coe, Paulo
M. Brando, Julia Z. Shimbo, Raoni Rajdo, Britaldo Soares-Filho, and Mercedes M. C. Bustamante. 2022.
“Cerrado Deforestation Threatens Regional Climate and Water Availability for Agriculture and
Ecosystems.” Global Change Biology 28 (22): 6807—-22. https://doi.org/10.1111/gcb.16386.

Sales, Marcio, Sytze de Bruin, Martin Herold, Phaedon Kyriakidis, and Carlos Souza Jr. 2017. “A
Spatiotemporal Geostatistical Hurdle Model Approach for Short-Term Deforestation Prediction.” Spatial
Statistics 21 (August): 304-18. https://doi.org/10.1016/j.spasta.2017.06.003.

Silva, Jonathan Goncgalves da, Roselaine Bonfim de Almeida, and Leandro Vinicios Carvalho. 2023. “An
Economic Analysis of a Zero-Deforestation Policy in the Brazilian Amazon.” Ecological Economics 203
(January): 107613. https://doi.org/10.1016/j.ecolecon.2022.107613.

Stabile, Marcelo C. C., Andrea S. Garcia, Caroline S. C. Salomao, Glenn Bush, André L. Guimaraes, and
Paulo Moutinho. 2022. “Slowing Deforestation in the Brazilian Amazon: Avoiding Legal Deforestation by
Compensating Farmers and Ranchers.” Frontiers in Forests and Global Change 4 (February).
https://doi.org/10.3389/ffgc.2021.635638.



https://doi.org/10.1016/j.isprsjprs.2016.02.008
https://doi.org/10.1126/sciadv.aat2340
https://www.planalto.gov.br/ccivil_03/_ato2011-2014/2012/lei/l12651.htm
https://www.planalto.gov.br/ccivil_03/_ato2011-2014/2012/lei/l12651.htm
https://doi.org/10.1111/ddi.13693
https://doi.org/10.1126/science.aba6646
https://doi.org/10.1111/gcb.16386
https://doi.org/10.1016/j.spasta.2017.06.003
https://doi.org/10.1016/j.ecolecon.2022.107613
https://doi.org/10.3389/ffgc.2021.635638

