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Introduction 

Brazil welcomes the opportunity to submit another forest reference emission level 

(FREL) for a technical assessment under the United Nations Framework Convention on 

Climate Change (UNFCCC), in the context of results-based payments for reducing 

emissions from deforestation and forest degradation and the role of conservation, 

sustainable management of forests and enhancement of forest carbon stocks in 

developing countries (REDD+). 

On February 4, 2014, the Brazilian Ministry of the Environment (MMA, for the acronym 

in Portuguese) created the Working Group of Technical Experts on REDD+ (GTT REDD+, 

for the acronym in Portuguese) through Ordinance No. 41/2014. This group is 

composed of experts in the areas of climate change and forestry from renowned 

Brazilian institutions.  

In 2014 Brazil submitted a FREL for reducing emissions from deforestation in the 

Amazon biome (FREL Amazonia), based on technical inputs from the GTT REDD+. Brazil 

has indicated in that submission that its national FREL would be the sum of the FRELs 

for each of its six biomes. This submission demonstrates Brazil's efforts in this regard. 

This FREL submission for the Cerrado biome (FREL Cerrado) and the FREL Amazonia 

cover approximately 73% of the Brazilian territory.  

The GTT REDD+ has provided important inputs for the development of this FREL, 

including the definition of deforestation, the forest physiognomies to be considered, 

the carbon pools and gases to be included. The GTT REDD+ proceedings are registered 

in Portuguese and made publicly available on the website of the MMA through the 

following link: http://re dd.mma.gov.br/pt/reunioes. 

Brazil underlines that the submission of FRELs and/or Forest Reference Levels (FRLs) 

and subsequent Technical Annexes to the Biennial Update Report (BUR) with REDD+ 

results attained are voluntary and exclusively for the purpose of obtaining and 

receiving results-based payments for REDD+ activities, pursuant to decisions 13/CP.19, 

paragraph 2, and 14/CP.19, paragraphs 7 and 8. 

Therefore, this submission does not modify, revise or adjust in any way the Nationally 

Appropriate Mitigation Actions (NAMAs) that are being undertaken by Brazil under the 

Bali Action Plan (FCCC/AWGLCA/ 2011/INF.1), nor does it interfere with the Nationally 

Determined Contribution (NDC) submitted by Brazil to the UNFCCC. 

 

http://redd.mma.gov.br/pt/reunioes
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Area and activity covered by the FREL 

Paragraphs 11 and 10 of decision 12/CP.17 (FCCC/CP/2011/9/Add.2), respectively, 

point out that a subnational FREL may be developed as an interim measure during the 

transition to a national FREL; and that a stepwise approach to a national FREL may be 

appropriate, allowing the Parties to improve submissions over time by incorporating 

more up-to-date data, refining methodologies and, where appropriate, including 

additional pools and activities. 

In this submission, Brazil proposes a subnational FREL for emissions from gross 

deforestation in the Cerrado biome (see Figure 1), which covers an area of 2,036,448 

km² (203,644,800 ha or about 24% of the national territory).  

 

 

Figure 1. Distribution of the six biomes in the Brazilian territory. Source: IBGE, 2004. 
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The Cerrado is .ǊŀȊƛƭΩǎ second largest biome. It is in the geological formation known as 

Planalto Central (Central Plateau) and covers a wide range of latitude, from the north 

of the State of Maranhão ς MA to the south of Mato Grosso do Sul ς MS (Figure 2). 

The geographical boundaries of the Cerrado biome and the definition of forest 

adopted in this submission are consistent with BǊŀȊƛƭΩǎ aŀǇ ƻŦ .iomes (IBGE, 2004) and 

.ǊŀȊƛƭΩǎ Vegetation Map (IBGE, 2004)1. 

 

Figure 2. Geographical distribution of the Cerrado biome by Brazilian states. 

Source: IBGE, 2004. Note: MA (state of Maranhão); PI (state of Piauí); TO 

                                                      

1 The Vegetation Map (see Figure 10) produced for the Second National GHG Inventory (BRASIL, 2010) 
and also used in the Third National GHG Inventory, was the result of combining the maps from the 
Brazilian Institute of Geography and Statistics (IBGE, for the acronym in Portuguese) and those produced 
under the Project for the Conservation and Sustainable Use of Brazilian Biological Diversity (PROBIO, for 
the acronym in Portuguese), as well as visual interpretation of Landsat Images. This process was carried 
out to simplify the attribution of carbon stock values to phytophysiognomies. Further details can be 
found in the Third National Communication Volume III, Appendix I available at 
http://sirene.mcti.gov.br/publicacoes. The Vegetation Map is available in folder (4) at 
http://redd.mma.gov.br/en/infohub. 

http://redd.mma.gov.br/en/infohub
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(state of Tocantins); BA (state of Bahia); GO (state of Goiás); DF (Federal 

District); MT (state of Mato Grosso); MS (Mato Grosso do Sul); SP (state of 

São Paulo); MG (state of Minas Gerais). 

 

The Cerrado biome is characterized by dry winters and rainy summers, a climate 

classified predominantly as Aw (tropical wet and dry or savanna climate), according to 

the Köppen-Geiger classification. The average annual precipitation for the area is 

about 1,600 mm, varying from 750 mm to 2,000 mm (Adámoli et al., 1987). To the 

south of the biome, the Cwa climate (Eiten, 1994) can occur, which also characterizes 

the region's highest sites, above 1,200 m high.  

As previously noted, the Cerrado and the Amazon biomes together make up 

approximately 73% of the national territory. With this submission, Brazil demonstrates 

its commitment to quickly evolve towards a national FREL. The presentation of FRELs 

per biome can facilitate the evaluation of the effectiveness and impact of policies, 

measures and actions that in the case of Brazil are implemented at the biome level. 

The National Policy on Climate Change, set by Law No. 12,187, of December 29, 2009 

and regulated by Decree No. 7,390, of December 9, 2010, establishes, among the 

mitigation activities planned up to 2020, a 40% reduction in deforestation in the 

Cerrado biome compared to the average annual deforestation observed between 2002 

and 2008. Currently in its third phase, the Action Plan for the Prevention and Control 

of Deforestation and Forest Fires in the Cerrado (PPCerrado, for the acronym in 

Portuguese) seeks to contribute to this goal (more information can be found in Annex, 

section I). These activities will be monitored under the Brazilian Biomes Environmental 

Monitoring Program (PMABB, for the acronym in Portuguese), detailed in Annex, 

section II, which will provide systematic data on deforestation, forest degradation and 

fires in the Cerrado biome up to 2020. 

The definition of deforestation adopted by the National Policy on Climate Change and 

PPCerrado refers to the conversion of natural areas to other land-use categories. The 

Cerrado biome is formed by a vegetation complex composed of forest, savanna and 

grassland phytophysiognomies.  

For this submission, the definition of deforestation is more restrictive. It only 

includes the conversion of natural areas with forest formations into other categories 

of land use. Consequently, deforestation estimates for the Cerrado biome that were 

generated by different sources may exhibit discrepancies with the values presented in 

this submission (more information can be found in Annex, section III). 

For the Cerrado biome, the classification of the vegetation in the field is supported by 

Ribeiro and Walter (2008) who define forests as environments with a predominance of 

tree species and continuous or discontinuous canopy formation (see Figure 3), while 
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savanna formations are characterized by the coexistence of arboreal, shrub and 

herbaceous layers (see Figure 4). The grassland formations are characterized by the 

prevalence of herbaceous and shrub species, with fewer trees and a lack of canopy 

formation (see Figure 5). Figure 6 provides a pictorial representation of different 

vegetation phytophysiognomies typical of the Cerrado, including: Riparian Forest2 

(Mata Ciliar), Gallery Forest3, a Dry Forest4, Tall Woodland (Cerradão)5, Dense 

Cerrado6, Typical Cerrado7, Sparse Cerrado8, Savanna park9, Palmland10, Vereda11, 

Rupestrian Cerrado12, Shrub Grassland13 and Open Grassland (low-grass savanna)14.  

 

                                                      

2 Riparian forest is defined as forest vegetation alongside medium and large rivers in the Cerrado region, 
where the arboreal vegetation does not form galleries.  
3 Gallery Forest is characterized by forest vegetation found alongside small rivers and streams of Central 
Brazilian plateaus, forming closed corridors (galleries) over the watercourse.  
4 Dry Forest (Seasonal Decidual Forest) is forest vegetation type with the prevalence of deciduous trees 
that lose their leaves during the dry season. The average height of the arboreal stratum varies between 
15 and 25 meters.  
5 Tall Woodland is a forest formation with sclerophyllous characteristics (large occurrence of hard plant 
organs, mainly leaves) and xeromorphic (with characteristics such as reduced leaves, succulence, dense 
pilosity or with thick cuticles for conserving water, rendering them suitable to endure dry conditions). It 
is characterized by the occurrence of species found in the Typical Cerrado (Cerrado Stricto Sensu) and 
also in forests, particularly Dry Forest and Mata de Galeria não-inundável. It is a forest from a 
physiognomic point of view, but floristically it resembles more closely the Typical Cerrado. It is a denser 
type of vegetation. 
6 Dense Cerrado is a subtype with predominance of arboreal vegetation, with tree coverage of 50% to 
70% and an average height of 5 to 8 meters. Represents the densest and highest form of the Cerrado 
Stricto Sensu. 
7 Typical Cerrado is characterized by tree cover of 20% to 50% and outstanding tree stratum, with 
average height of 3 to 6 meters, and usually with evidences of forest fires. 
8 Sparce Cerrado another subtype of vegetation consisting of trees and shrubs (arboreal-shrub), with 
tree cover of 5% to 20% and an average height of 2 to 3 meters. Represents the lowest and least dense 
form of the Cerrado Stricto Sensu. 
9 Cerrado Park also known as Savanna Park (IBGE, 2004) is a savanna formation subgroup consisting 
essentially of a grass stratum, composed of hemicryptophytes and geophysites of natural or anthropic 
origin interspersed with isolated nanofanerophytes, resembling typical parkland. 
10 Palmland a savanna-like formation characterized by the remarkable presence of a single species of 
palm trees. 
11 Vereda a phytophysiognomy with emerging Buriti palms (Mauritia flexuosa) found amid more or less 
dense clusters of shrub-herbaceous species. 
12 Rupestrian Cerrado an arboreal-shrub vegetation subtype that occurs in rocky or lithographic rock 
environments (areas of outcropped rocks). It has a variable tree cover of 5% to 20% and an average 
height of 2 to 4 meters, with additional shrub-herbaceous cover. 
13 Shrub Grassland is a physiognomic type of exclusively herbaceous shrub, with sparse shrubs and sub-
shrubs whose plants are often made up of less developed individuals from the Cerrado Stricto Sensu 
tree species. 
14 Open Grassland are areas without woods, covered by herbaceous plants, primarily grasses. 



13 
 

 
Figure 3. Pictorial representation of forest physiognomies of the Cerrado biome: 

Riparian forest (on the left) and Tall Woodland (on the right). Source: ICMBio, 

available at 

http://www. icmbio.gov.br/projetojalapao/en/biodiversity/phytophisiognomy.html. 

 

 

 
Figure 4. Pictorial representation of savanna phytophysiognomies in the Cerrado 

biome: Dense Cerrado (on the left) and Typical Cerrado (on the right). Source: 

Adapted from Ottmar et al. (2001). 

 

http://www.icmbio.gov.br/projetojalapao/en/biodiversity/phytophisiognomy.html
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Figure 5. Pictorial representation of grassland phytophysiognomies in the Cerrado 

biome: Rough Savanna (on the left) and Low-Grass Savanna (on the right). Source: 

Adapted from Ottmar et al. (2001). 

 

 

Section d of this submission provides further details on the forest definition adopted in 

the construction of this FREL Cerrado, following the guidance provided by the GTT 

REDD+. Annex, section IV also provides an identification key of the physiognomic types 

in the Cerrado biome. 
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Figure 6. Pictorial representation of the main vegetation phytophysiognomies in the Cerrado biome, in a biomass gradient (from the largest 

forest formations, on the left, to the smallest ones - savannas and grasslands, on the right). Source: Adapted from Ribeiro and Walter, 2008. 
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Despite the relative reduction of its share in the total national emissions over the last 

few years, Land Use, Land-Use Change and Forestry (LULUCF) remains a significant 

source of emissions ς 42.01% of the total Brazilian emissions according to the Third 

National GHG Inventory, part of the Third National Communication of Brazil to the 

UNFCCC (see Table 2.1 in Volume 3, page 45). Of the total greenhouse gas emissions 

associated with LULUCF (42.01%), 22.02% is related to the Amazon biome and 7.94% 

to the Cerrado biome (Figure 7). 

 

 

Figure 7. Percent contribution of the different sectors to the total net CO2 emissions 

in 2010 and the corresponding percent contribution of the Brazilian biomes to the 

total net emissions from LULUCF. Note: The Waste sector is not represented in the 

diagram because it represents a mere 0.02% of national emissions in 2010. Therefore, 

the sum of the percentages shown in the diagram to the left does not add to 100%. 

Source: Third National Communication (MCTI, 2016). 

 

To estimate emissions associated with deforestation in the Cerrado biome, this 

submission adopts the same emission factors used in the Third National GHG Inventory 

ς the latest National GHG Inventory at the time of this submission. The data is also 

broadly consistent with those reported by Brazil to the Food and Agriculture 

Organization of the United Nations (FAO) for the Global Forest Resources Assessment 

(FRA).  

http://unfccc.int/resource/docs/natc/branc3v3.pdf
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This submission includes CO2 emissions from gross deforestation and non-CO2 

emissions (methane (CH4) and nitrous oxide (N2O)) from fires resulting from 

deforestation in the Cerrado biome. 

Brazil followed the guidelines contained in the Annex to decision 12/CP.17 on 

submitting reference levels and structured this submission accordingly: 

a) Information used in the construction of the FREL; 

b) Transparent, complete, consistent and accurate information, including 

methodological information used in the construction of the FREL; 

c) Pools, gases and activities included in the FREL; and 

d) The forest definition used in the construction of the FREL. 

Details can be found below. 

 

a) Information used in the construction of the FREL 

The construction of the FREL for reducing emissions from deforestation in the Cerrado 

biome was based on a historical time series of gross deforestation data produced by 

the National Institute for Space Research (INPE, for the acronym in Portuguese) of the 

Ministry of Science, Technology, Innovation and Communications (MCTIC, for the 

acronym in Portuguese), covering the period from 2000 to 2010, with 2000 as the 

reference year. 

Deforestation estimates for the Cerrado biome have been generated by different 

studies and projects in the past, such as the Satellite Deforestation Monitoring of the 

Brazilian Biomes (PMDBBS, for the acronym in Portuguese), the result of a technical 

cooperation between the MMA, the Brazilian Institute of Environment and Renewable 

Natural Resources (IBAMA, for the acronym in Portuguese) and the United Nations 

Development Program (UNDP).  

Nevertheless, the historical time series developed and used in this submission was the 

first to ensure consistent and regular (biennial) estimates of deforestation in the 

Cerrado biome for the 2000-2010 period. The same team of interpreters was 

responsible for producing the deforestation data for the entire time series, divided per 

eco-region (as presented in Figure 8) therefore reducing potential inconsistencies in 

the identification of deforestation patterns in a complex biome like the Cerrado. 

Deforested areas were estimated from the analysis of the Landsat-5 satellite data, with 

adequate spatial resolution (about 30 meters by 30 meters) covering the entire biome 

(wall-to-wall). The year 2000 was defined as the reference year for identifying and 

mapping new polygons of deforestation in the following periods: 2000-2002; 2002-

2004; 2004-2006; 2006-2008; and 2008-2010.  
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Figure 8. Map of the eco-regions in the Cerrado biome. Source: Arruda et al., 2008. 

 

The Vegetation Map used to identify the forest physiognomies affected by 

deforestation and the references used to generate the carbon estimates were the 

same as those used in the Third National GHG Inventory, submitted to the UNFCCC in 

April 2016, hence ensuring complete consistency between this FREL and the Third 

National GHG Inventory.  

The methodology used to estimate emissions from deforestation (the conversion of 

forest formations to other land uses) was based on the IPCC Good Practice Guidance 

for LULUCF (IPCC, 2003). Emissions, in tonnes of carbon (tC), resulted from the product 

of activity data (deforested areas, in hectares) and emission factors (carbon stock per 

unit area of forest vegetation affected by deforestation, in tonnes of carbon per 

hectare (tC.ha-1)). Only gross emissions were considered ς i.e., carbon removals 

resulting from the land category after conversion were not included. Non-CO2 

emissions from fire resulting from deforestation were estimated using the 2006 IPCC 

guidelines, applying country-specific data, where available. 

Finally, as detailed in section c.2, the following pools were considered in this 

submission: aboveground biomass, belowground biomass, litter, and dead wood. The 

exclusion of the soil organic matter is justified in section c.2.  
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A more detailed description of the information used to estimate emissions in the 

Cerrado biome for this FREL is presented below. 

  

a.1. Estimates of deforested areas (activity data) in the Cerrado 
biome 

A reference map was generated from the analysis of Landsat-5 satellite images for the 

year 2000 (reference year) indicating the areas already converted to other land uses 

(accumulated human-induced change) and the remaining natural areas. From the 

reference map, according to the methodology synthesized in Figure 9, natural areas 

(including savannas, grasslands and forests) converted for other land uses in the 

periods 2000-2002; 2002-2004; 2004-2006; 2006-2008 and 2008-2010 were then 

identified and mapped at the scale of 1:75,00015. The files containing the deforestation 

polygons maps for each of these periods (natural areas with forest formations 

converted for other land uses) are part of the material made available to allow for the 

reconstruction of this FREL, and are presented in shapefile format (see folder (3) Maps 

with all Conversions available in the Info Hub Brasil 

(http://redd.mma.gov.br/en/infohub)). 

Overlaying the deforestation polygons with the Vegetation Map (Figure 10) allows for 

the identification of the forest physiognomy affected by deforestation. This 

identification is important to define the carbon stock in each pool considered in the 

construction of this FREL, information necessary to estimate emissions from 

deforestation.    

                                                      

15  A list of all Landsat images used in each of the five periods is provided at 
http://redd.mma.gov.br/en/infohub (see folder (5) Other relevant information and data). The link to 
download the images is https://earthexplorer.usgs.gov/.  

http://redd.mma.gov.br/pt/infohub
http://redd.mma.gov.br/pt/infohub
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Figure 9. Methodology adopted to identify deforested areas in the Cerrado biome. 










































































































