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Abstract

By 2014 approximately 2.2 million km? (~43%) of Brazil’s Legal Amazonia region had been
incorporated into an extensive network of 718 protected areas, which are comprised by 372 Indigenous
lands, 313 federal, state and municipal (county) conservation units and 33 Maroon territories
(Quilombos). Although protected areas occupy vast expanses in Amazonia, their importance as carbon
reserves needs to be better understood. In this study we estimate the total carbon in 2014 held in protected
areas in Brazil’s “Legal Amazonia” and “Amazonia biome” regions, and the carbon loss in the portions of
these protected areas that were cleared by 2014. In 2014, a total of 33.4 Pg C or 57.0% of all carbon
stored in in Legal Amazonia was held in protected areas and 32.7 Pg C or 58.5% of all the carbon stored
in the Amazonia biome was held in protected areas. By 2014, carbon lost due to clearing in protected
areas in Legal Amazonia and the Amazonia biome totaled, respectively, 0.787 (or 2.3%) and 0.702 (or
2.1%) Pg C if one assumes that previously each protected area was entirely covered by native vegetation.
If the protection of these areas is effective, about half of the carbon in Brazilian Amazonia will be
maintained. Carbon in protected areas has strategic value for environmental conservation and for
mitigation of climate change because these areas are under lower risk of being emitted to the atmosphere
than carbon stored in vegetation located outside of protected areas, although the effectiveness of protected
areas varies.

Keywords: Conservation units; Indigenous reserves; Biomass; REDD; Amazon; Global warming

Length of manuscript: Abstract: 249 words; main text: 4545 words; one table: 300 words; one figure:
300 words; acknowledgments: 95 words; references: 2234 words. Subtotal without references: 5369
words; Grand total: 7533 words.
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1. Introduction

Amazonia is a large and dynamic reservoir of carbon that holds about 20% of the total carbon
contained in the world’s terrestrial vegetation (Malhi et al. 2006; Houghton 2007; Saatchi et al. 2007,
2011; Baccini et al. 2012). However, in the Brazilian portion of Amazonia a substantial amount of the
carbon that was originally stored has already been lost due to clearing of forest and non-forest vegetation,
the area cleared totaling at least 960,000 km? (Hansen et al. 2010, 2013; Brazil, IBAMA 2015; Nogueira
et al. 2015; Brazil, INPE 2016). Additional carbon has been lost to degradation of standing forest,
mapped to be around 92,000 km? from 1997 to 2013, after excluding degraded areas that were
subsequently converted to deforestation (Brazil, INPE 2014). Almost all of the carbon that is “lost” from
the vegetation is emitted as greenhouse gases such as carbon dioxide (CO,) and methane (CHy)
(Fearnside 1997, 2000). This occurs whether biomass is oxidized via combustion or decay (Barbosa and
Fearnside 1996). When biomass is burned a small percentage is left in the soil as charcoal (see Fearnside
2016). When standing forest is degraded, a small part of the carbon in decaying biomass is incorporated
into the soil as organic matter (Barros and Fearnside 2016), although these additions to the soil carbon
pool can eventually be expected to be released.

Brazil holds roughly two-thirds of Amazonia as a whole, regardless of how the region and its
Brazilian portion are defined. Two sub-national regions in Brazil are used for different policies and laws
related to Amazonia: “Legal Amazonia” and the “Amazonia biome.” “Legal Amazonia” was decreed in
1953 based on geopolitical criteria and roughly one-quarter of this region was originally occupied by
savannas and other non-forest vegetation, while the “Amazonia biome” was defined in 2004 by the
Brazilian Institute of Geography and Statistics (IBGE) as the area where the predominant original
vegetation was Amazonian forest (although it contains a variety of enclaves of other vegetation types).
The Amazonia biome is entirely contained within Legal Amazonia (with the exception of a minuscule
area in the state of Maranh@o); when the distinction between the two regions is not important, we use the
term “Brazilian Amazonia.” Information for both Legal Amazonia and the Amazonia biome is needed for
policy relevance in Brazil because each of these officially defined geographical areas serves as the basis
for a distinct set of policies and government activities.

In Brazil’s “Legal Amazonia” region the original carbon stock of 71.8 Pg C (1 Pg=10”g=1
Gigaton) had been reduced to 58.6 Pg C (a reduction of 18.3%) due to clearing of around 967,000 km? of
primary forest and non-forest vegetation by 2014 (Cleared areas from: Brazil, IBAMA 2015; Brazil,
INPE 2016; Biomass from: Nogueira et al. 2015). The same analysis shows that the “Amazonia biome”
had its original carbon stock of 67.2 Pg C reduced to 56.0 Pg C (a reduction of 16.7%) by around 673,000
km? of clearing. The term “by” a given year is used in this paper to mean cumulative deforestation or
carbon loss from the “pre-modern” status (~1970) up to and including the official deforestation estimate
for the year in question, the deforested areas being based on satellite imagery taken in July or August (dry
season in most of Amazonia). The “pre-modern” status refers to the condition at the time of the
RADAMBRASIL surveys (Brazil, Projeto RADAMBRASIL, 1973-1983).

In response to the changes undergone by Brazil’s Amazon forest, large natural or semi-natural
areas have been delimited as “protected areas” to maintain endangered species and territories with high
biodiversity (“hotspots”) to halt the spread of deforestation and to protect traditional human populations.
By 2014, around 2.2 million km? of Legal Amazonia (43%) had been delimited as some type of protected
area (Brazil, MMA 2014, 2015a; Brazil, FUNAI 2015a; Brazil, INCRA 2015a). Under Brazilian
legislation, protected areas are essentially composed of “conservation units” and territories traditionally
occupied by Indigenous peoples or by Quilombo communities (Maroon territories). Quilombos are
formed by descendants of fugitive slaves or by those with presumed African ancestry related to resistance
to the historical oppression of slavery in Brazil (Brazil, Decree n° 4887, 20 November 2003; Brazil,
PNAP 2006; Matos 2006). Conservation units are classified under Brazil’s National System of
Conservation Units (SNUC) into 12 categories, which are divided into “strictly protected” units (fully
protected reserves) and “sustainable-use” units (limited-use reserves) (Brazil, SNUC 2000). Conservation
units are defined as “strictly protected” when they are intended solely for conservation of biological
diversity, with resource exploitation and human occupation being prohibited except for scientific research
and restricted educational visitation (e.g., biological reserves, national parks, ecological stations, etc.).
Conservation units are considered to be for “sustainable use” when they seek to reconcile conservation
with the sustainable use of natural resources. Continued habitation by traditional non-indigenous human
populations is allowed, but with restrictions on the use of natural resources (e.g., extractive reserves,
national forests, sustainable development reserves, etc.) (Brazil, SNUC 2000). In the case of Indigenous
lands and Maroon territories, inclusion of human residents is inherent to the purpose of these areas in
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ensuring the survival and cultural protection of traditional populations, but this is presumed to occur with
low-impact use of natural resources by the resident populations (Arruda 1999; Brazil, PNAP 2006;
Nepstad et al. 2006).

Although some protected areas that have been legally created are not effectively under protection
(e.g., they lack agrarian “regularization,” elaboration and implementation of a management plan, basic
infrastructure and hiring personnel), these areas are considered to be one of the most straightforward and
reliable means of reducing deforestation and forest degradation (Bruner et al. 2001; Andam et al. 2008).
Protected areas would be especially effective at preventing deforestation fires close to roads, where
burning is known to be most likely (Laurance et al. 2002; Ferreira et al. 2005; Adeney et al. 2009; Barber
et al. 2014). In addition to reducing deforestation at the present time, protected areas remain to reduce
deforestation in the future, which is generally not provided by government programs for repression and
surveillance of deforestation (Dutschke 2007; Fearnside 2008; Nepstad et al. 2014). Protected areas have
a potential role in preventing the passing of climatic tipping points in the Amazon (Walker et al. 2009).
Avoiding these regional climatic changes is essential because they would irreversibly affect ecosystem
patterns (especially in drier ecosystems), even over a considerable range of deforestation scenarios
(Nepstad et al. 2006; Dudley et al. 2010; Ricketts et al. 2010). Protected areas play a major role in
avoiding emissions from deforestation and from degradation resulting from logging and fire (Fearnside
2008).

Carbon stocks currently held in Amazonia’s protected areas are under lower risk of being
emitted to the atmosphere from deforestation than is carbon stored in vegetation located outside of
protected areas. Thus, besides the intrinsic environmental service of each non-emitted carbon atom in a
protected area, which is the same as the benefit of any non-emitted carbon atom stored outside of
protected areas, there will be an additional value for carbon stored in protected areas reflecting the
effectiveness of legal protection in reducing the probability of future emission (Nolte et al. 2013). Carbon
stored in protected areas in locations at higher risk or pressure for deforestation has greater value than
carbon in remote areas; this is because pressure for carbon emission is immediate, unlike carbon stored in
remote protected areas (Fearnside 2008). Carbon loss inside protected areas, as compared to that in the
surrounding area, may be used as a measure of reserve effectiveness in preventing deforestation or forest
degradation.

The effectiveness of protected areas in preventing deforestation, as indicated by comparing
percentages of clearing inside these areas with clearing in a 10-km buffer around them, varies depending
on the type, size and administrative level of the area, provided comparisons are within an area with
comparable exposure to deforestation. In a study of 80 protected areas in the southwestern portion of the
arc of deforestation, Vitel et al. (2009) found that large areas protect better than small ones, that
indigenous lands protect better than other categories, and that federal-level conservation units protect
better than state-level ones. Sustainable development units had somewhat better results than integral
protection units, a counter-intuitive result that is probably explained by the finding by Nolte et al. (2013)
in a study of 292 protected areas throughout Legal Amazonia showing that location near or far from
deforestation frontiers overshadows any effect from protected-area type. Nolte et al. found that all
protected-area types avoid deforestation and that Indigenous lands and strictly protected areas are
particularly effective in locations with high deforestation pressure.

In spite of the importance of protected areas as carbon reserves (Walker et al. 2014), an aspect
that undermines evaluations of environmental benefits of protected areas is lack of consistent estimates of
carbon storage. Few estimates are available (e.g., Campbell et al. 2008a,b; Walker et al. 2014); especially
lacking are estimates that are based on representative sampling of Brazilian Amazonia as a whole and that
include carbon stored in non-forest vegetation. In addition, estimates are lacking of the amounts of carbon
lost in protected areas distributed throughout the Amazon that consider the categories of human-use
restriction and the level of degradation that has already occurred.

We stress that deforestation is not the only threat to carbon stocks in Amazonian protected areas.
Climate change also threatens these stocks, and this impact can be manifest through increasing levels of
degradation as the region’s climate regime moves to one characterized by a greater frequency of extreme
droughts (e.g., Marengo and Espinoza 2016; Zemp et al. 2017). These can kill trees directly by surpassing
their tolerance for hydraulic stress and for higher temperatures. These stresses are intertwined, as plants
require more water at higher temperatures. Based on projected annual mean temperatures from a variety
of climate models, Feeley et al. (2016) found that by 2050 almost all protected areas in Brazilian
Amazonia will have “disappearing climates” (as defined by Williams et al. 2007), meaning that, assuming
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there is no migration of species between protected areas (migration is unlikely for trees on a time scale of
decades), many of the present species would not survive. A positive effect of future increases in
atmospheric CO, is a reduction in the water requirements of trees that makes them more resilient to
drought stress. However, higher CO, would exacerbate an already apparent increase in lianas, which are
favored both by higher CO, and by dryer climate (Fearnside 2013; Laurance et al. 2014a,b). Another
essential factor is forest fires, which will also be favored by the changed climate. Fires kill trees even if
CO, is abundant.

In the present study we will estimate (i) the amount of carbon stored in vegetation in protected
areas in Legal Amazonia and the Amazonia biome from a recently published biomass map (Nogueira et
al. 2015), including carbon storage in both forested and non-forested vegetation formations. Among the
uses for this information is its relevance to efforts to reward avoided greenhouse-gas emissions through
REDD+ (Reducing Emissions from Deforestation and forest Degradation) projects. The information is
also relevant to decisions on creating new protected areas and on reinforcing those that already exist. We
used biomass mapping free of any clearing or non-natural disturbances to estimate (ii) the amount of the
carbon reduction caused by clearing in protected areas with various degrees of conservation and land-use
restriction. Finally, we use the same biomass dataset and methodological approach to evaluate (iii) how
much of the carbon remaining in 2014 in Legal Amazonia and the Amazonia biome was in protected
areas, and we discuss the implications of these results for management strategies.

2. Materials and methods

2.1 — Protected areas in Legal Amazonia and the Amazonia biome

In the present study we analyzed 718 protected areas in Legal Amazonia created from 1959 to
2014, which cover (without overlapping) 2.18 million km?, or about 43% of the region. Of this total, 600
are located in the Amazonia biome, where these protected areas cover 2.03 million km? or about 48% of
the biome. Vector maps of Legal Amazonia and the Amazonia biome were used to select protected areas
that have over 50% of their area inside the boundaries of these regions (Brazil, MMA 2015b). “Vector
maps” are composed of areas (polygons) delimited by lines, for example representing the boundary of a
protected area, as distinguished from “raster maps” that have information assigned to squares (cells) on a
grid. Altogether, without deducting occasional overlapping between protected areas of different types,
this study included 372 Indigenous lands (totaling 1.111 million km?), 313 conservation units (totaling
1.172 million km?) and 33 Maroon territories (Quilombos) (totaling 10,212 km?) (Table 1), which were
listed by April 2015 in the National Register of Conservation Units (CNUC), National Indian Foundation
(FUNAI) and National Institute for Agrarian Reform (INCRA) datasets (Brazil, Decree n° 4887, 20
November 2003, Brazil, FUNAI 2015a; Brazil, INCRA 2015a; Brazil, MMA 2015b). The spatially
referenced database of protected areas was organized and analyzed using ArcGIS® software by ESRI
(2017). Information on Esri® software is available at http://www.esri.com.

[Table_1 here]

This study did not include all Maroon territories in Legal Amazonia or in the Amazonia biome
because many of these territories are still undergoing the process of recognition or certification. In the
present study we analyzed only the 33 Maroon territories for which land titles had been emitted and for
which vector maps were available on INCRA’s website (see Brazil, INCRA 2015a,b; Fundacéo Cultural
Palmares 2015). Similarly, the present study included only Private Reserves of Natural Heritage (RPPNSs)
for which geographical information was available from the Brazilian Ministry of Environment (Brazil,
MMA 2015b).
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2.2 — Estimates of carbon loss and remaining stock in protected areas

The carbon stored in each protected area was estimated using algebraic maps in ArcGIS software
by overlaying the vector map of protected areas in Legal Amazonia and in the Amazonia biome on the
biomass maps for these regions available in Nogueira et al. (2015). The same map was used to estimate
the total amount of carbon loss caused by clearing in protected areas. Carbon was calculated from
biomass (oven-dry weight) using the average carbon content of 48.5% in forest near Manaus measured by
da Silva (2007). The map was based on reconstructing the original vegetation types at a scale of 1:250
000, with each vegetation type assigned its corresponding average dry biomass per hectare, which
includes both live and dead vegetation components above- and below-ground (i.e., roots of trees, but
excluding the soil carbon) (Nogueira et al. 2015). Biomass values were obtained from 2317 1-ha plots
sampled in forest as well as from 553 (1-ha each) plots in “contact zones” (ecotones) between two or
more vegetation types and 1277 sub-plots of varied size obtained from 39 studies conducted in non-forest
vegetation (Nogueira et al. 2008a, 2015). Biomass was estimated mainly from wood volume (n = 2860
plots), for which data were obtained from RADAMBRASIL inventories. Allometric equations were used
to estimate biomass in only 10 plots (1 ha each) in forest located in southwestern Amazonia and in some
plots or sub-plots covered by vegetation classified as non-forest (see Nogueira et al. 2008a,b, 2015).

In the plots inventoried by RADAMBRASIL, wood volume of all tree boles with DBH > 31.8
cm was estimated (Nogueira et al. 2008a). Wood volume of tree boles with DBH > 10 ¢cm and < 31.8 cm
were added using a volume expansion factor (VEF). Based on the estimated wood volume of all trees
with DBH > 10 cm, biomass was calculated using the average wood density estimated for each plot after
weighting by the proportional composition of the species (Nogueira et al. 2007). Other biomass pools
were added based on their proportional contribution relative to the above-ground biomass of live trees
with DBH > 10 cm. These additional components include seedlings, small trees (DBH < 10 cm), dead
trees (fallen and standing), roots of trees (but excluding the soil carbon), above-ground necromass, lianas
and palms (Nogueira et al. 2008a; Table 1).

The result is biomass mapped for the whole of Legal Amazonia or for the Amazonia biome prior
to the great increases in disturbance that began in the 1970s; this is denoted as ‘pre-modern biomass’
(Nogueira et al. 2015). These pre-modern biomass maps were used to estimate the ‘original’ carbon stock
in each protected area in Legal Amazonia and in the Amazonia biome, free of any degradation caused by
non-indigenous human use or by non-natural disturbances. This ‘pre-modern’ stock is considered in this
study to be equivalent to the “original” stock of the protected areas. This also serves as an indication of a
baseline representing the stock when the protected areas were created. The carbon maps from other
studies (e.g., Saatchi et al. 2011; Baccini et al. 2012) were not used to estimate carbon reduction in
protected areas for two reasons: (1) because they did not report carbon free of degradation (and therefore
would underestimate pre-modern biomass) and (2) because they did not provide carbon estimates for the
whole of Legal Amazonia.

Carbon that had been held in the areas cleared by 2014 was estimated, thus allowing estimates of
the gross reduction of carbon storage in protected areas by clear cutting (i.e., complete removal of forest
or non-forest cover). This reduction was estimated for all categories of protected area. Reabsorption of
carbon by secondary vegetation in areas abandoned after cutting or after use was not included in the
carbon reduction estimate. Carbon held in the remaining vegetation in 2014 was estimated without
considering additional losses in these areas from such processes as selective logging, illegal opening of
roads, and forest fires. The area occupied by the original and remaining vegetation was calculated using a
coordinate system in the Albers equal-area conic projection. These areas were then multiplied by the
mean carbon per hectare.

Cumulative clearing of vegetation by 2014 in each of the protected areas in Legal Amazonia and
the Amazonia biome was obtained from maps available from the Project for Monitoring Amazon
Deforestation (PRODES), which identifies areas as clearcut if greater than 6.25 ha in area (Brazil, INPE
2016). Cumulative deforestation by 2014 was fully computed for all states in Legal Amazonia. PRODES
deforestation monitoring uses images, mainly from the Landsat 5, 7 or 8 satellites (other satellites can be
used, such as CBERS 2B, UK2-DMC and ResourceSat) with spatial resolution of 30 m, but resampled to
60 m in the maps provided on INPE’s website (Brazil, INPE 2013). In the case of protected areas in the
states of Mato Grosso, Maranh&o and Tocantins, areas cleared by 2010 (polygons > 2 ha in area) were
also identified in non-forest vegetation types (mainly cerrado) monitored by the Deforestation
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Monitoring in Brazilian Biomes Project (PMDBBS) (Brazil, IBAMA 2015). The PMDBBS monitoring
used Landsat-5 TM with a resolution of 30 m and CBERS 2B-CCD with a resolution of 20 m (Brazil,
IBAMA 2011, 2015). Cumulative clearing of vegetation by 2014 for each protected area is given in the
Online Resources (Table S1), including estimates of areas mapped as deforested but that overlap with
watercourses.

3. Results

3.1 - Carbon stocks in protected areas in 2014

In 2014 a total of 33.4 Pg of carbon was held in all of the protected areas in Legal Amazonia and
32.7 Pg C in the Amazonia biome, with average stocks in the vegetation of 158.9 and 166.0 Mg C ha™,
respectively (Table S2). The amount of carbon held in these protected areas was equivalent to 57.0% of
the total carbon stock in native vegetation in Legal Amazonia in 2014 and 58.5% of the total carbon in the
Amazonia biome, when calculated using the same biomass dataset and methodological approaches. Both
in Legal Amazonia and the Amazonia biome, most of the protected carbon in 2014 was held in
Indigenous lands and in federal and state conservation units, which together stored approximately 99% of
the total carbon stock in all protected areas analyzed in these regions, without discounting any overlaps
between different types of protected areas (Tables S3 and S4). There were substantially lower amounts of
carbon in municipal (county) conservation units and in Maroon territories, although the mean stock of
carbon per hectare in the vegetation remaining in 2014 was high in all of the protected-area types
analyzed (Tables S3 and S4). Carbon densities and protected-area types are shown in Fig. 1.

[Fig._ 1 here]

More carbon is stored in sustainable-use conservation units than in integral protection units, both
in Legal Amazonia and in the Amazonia biome, although in the sustainable-use units the magnitude of
carbon loss is greater and average carbon loss per hectare is generally smaller, the only exception being
state-level conservation units with the “strictly protected” regime in the Amazonia biome (Tables S5 and
S6). Among the categories of conservation units in Legal Amazonia and the Amazonia biome (Figure S1
in the Online Resources), most carbon is stored in national forests (15.7% or 2.8 Pg C) and state forests
(12.9% or 2.3 Pg C), federal, state and municipal parks (~23.5% or 4.2 Pg C) and in extractive reserves
(11.5% or 2.0 Pg C). The total remaining carbon stock and mean remaining carbon per hectare in 2014 for
each protected area are given in the Online Resources (Tables S7 — S9).

3.2 — Carbon stock loss in protected areas

Considering all protected areas without any overlapping, there was a total carbon stock loss of
0.787 Pg C (or 2.3%) in protected areas in Legal Amazonia by 2014 and 0.702 Pg C (or 2.1%) in the
Amazonia biome, assuming that previously each protected area was entirely covered with native
vegetation without any degradation caused by human use or by non-natural disturbances (Table S2).
Considering protected areas situated in Legal Amazonia, loss of vegetation with the highest carbon
density occurred in federal conservation units, while municipal conservation units had the lowest per-
hectare carbon loss (Table S3). If only the protected areas situated in the Amazonia biome are analyzed,
high per-hectare carbon loss (>160 Mg C ha™) are found in all categories of protected area (Fig. 1; Table
S4).
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Among the types of protected areas analyzed, the largest percentage of carbon loss occurred in
the Maroon territories, both in Legal Amazonia and in the Amazonia biome, where about 10% of the
carbon stock in the native vegetation was lost, usually in areas with the highest carbon density per hectare
(Tables S3 and S4). However, the largest absolute amounts of carbon stock loss occurred in conservation
units, mainly in state conservation units (Tables S3 and S4). Among the conservation-unit categories in
Legal Amazonia, carbon loss occurred mainly in environmental-protection areas (APAs) (60.2% or 0.333
Pg C), in extractive reserves (13.8% or 0.076 Pg C) and in national and state forests (12.1% or 0.067 Pg
C). When protected areas in the Amazonia biome are analyzed, carbon loss occurred similarly in APAs
(57.6% or 0.290 Pg C), in extractive reserves (14.5% or 0.073 Pg C) and in federal and state forests
(13.2% or 0.067 Pg C). Considering all protected areas, the largest carbon reductions occurred in
protected areas located in critical regions undergoing deforestation. Total carbon-stock loss and mean
carbon loss per hectare estimated for each protected area are shown in the Online Resources (Tables S7 —
S9).

4. Discussion

Other maps of Amazonian biomass have been developed by Saatchi et al. (2007, 2011) and
Baccini et al. (2012). Mitchard et al. (2014) compared the spatial distribution of biomass in these maps, as
well as that of Nogueira et al. (2008a), which is an earlier version of the forest vegetation portion of the
map used in this study, and found that these maps do not agree. Detailed comparisons of the data
underlying these biomass maps show that the map used in the present study is based on many more
ground plots than are the other studies (Fearnside 2016). For the forest portion of Brazilian Amazonia, the
map used in the present study (Nogueira et al. 2015) is based on 1-ha plots at 2317 distinct locations (and
an additional 553 1-ha plots in “contact zones” (ecotones) between rainforest and seasonal forest,
savanna or campinarana), while that of Saatchi et al. (2007) is based on plots at 53 distinct locations of
which 28 sampled > 1 ha and Saatchi et al. (2011) is based on plots at 96 distinct locations of which 63
sampled > 1 ha. The Baccini et al. (2012) estimate in Brazilian Amazonia is based on an undisclosed
number out of a set of 283 0.16-ha plots distributed throughout the world’s tropical forests. The variance
of per-hectare biomass in tropical forest increases rapidly as plot size decreases below 1 ha (Clark and
Clark 2000). Even in studies with many carefully measured 1-ha plots in close proximity in the same
forest type the variance is substantial. In forests near Manaus, Laurance et al. (1999) found 65 plots in the
Biological Dynamics of Forest Fragments Project to have a mean above-ground live biomass of trees,
including palms (based on trees > 10 cm DBH with a 12% correction for small trees) of 356 + 47 Mg ha™
with a coefficient of variation (CV) of 13.2%, while in 72 plots in the Ducke Reserve, de Castilho et al.
(2006) found a mean above-ground live biomass for trees, including palms, of 327.8 + 41.9 Mg ha™ with
a CV of 12.8% (based on all trees > 30 cm DBH in each 1-ha plot, trees 10-29.9 cm DBH in a 0.5 ha
subplot, and trees 1-9,9 cm DBH in a 0.1 ha subplot). For samples at widely separated locations the
variance is substantially greater, making widely distributed sampling locations a priority for reducing
uncertainty in regional biomass estimates (Fearnside 2016). Note that the RADAMBRASIL dataset used
in the present study is much more widely and evenly distributed than are the data underlying other studies
(Fearnside 2016).

Information is needed on Amazon forest biomass in a form that can be used in calculating the
benefits of avoiding deforestation and degradation in specific territorial units, such as protected areas. A
first step is the information presented here on the “original” (pre-modern) biomass of the forests that
presently remain standing at these locations (Tables S7 — S9). The role that these protected areas play as a
bulwark against regional and global climate change faces a wide variety of threats from degradation and
from outright deforestation.

5. Conclusions

In addition to their value for the conservation of biological diversity, protected areas in Brazilian
Amazonia are valuable because they hold very large amounts of carbon. Protected areas account for most
of the carbon that remained stored in the vegetation of Brazil’s Legal Amazonia and Amazonia biome
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regions in 2014. This carbon is especially valuable because it is in areas that are under legal protection;
protection reduces the risk of future emission, although these areas have varying levels of permitted
access and use of natural resources.

Historically, protected areas have been established following criteria for biological conservation
and for maintaining traditional human populations, but changes in global climate make it necessary to
incorporate maintenance of carbon stocks as one of the ecosystem services that justifies creating and
maintaining these areas. This highlights the importance of carbon estimates in protected areas as a tool for
defining development policies for the Amazon region.
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FIGURE CAPTION

Fig. 1 Mean density of carbon (Mg C ha™) in the protected areas in Brazil’s Legal Amazonia and
Amazonia biome regions.

Online Resources
Table S1. Cumulative clearing of vegetation by 2014 for each protected area.
Table S2. Carbon above- and below-ground in protected areas in two regions in Brazilian Amazonia.

Table S3. Legal Amazonia: Carbon above- and below-ground in protected areas (Indigenous lands,
federal, state and municipal conservation units, and Maroon territories).

Table S4. Amazonia biome: Carbon above- and below-ground in protected areas (Indigenous lands,
federal, state and municipal conservation units, and Maroon territories).

Table S5. Legal Amazonia: Remaining carbon stock in 2014 and carbon loss due to clearing by 2014 in
strictly protected and sustainable-use conservation units.

Table S6. Amazonia biome: Remaining carbon stock in 2014 and carbon loss due to clearing by 2014 in
strictly protected and sustainable-use conservation units.

Table S7. Carbon estimates in Indigenous lands.

Table S8. Carbon estimates in conservation units.
Table S9. Carbon estimates in Maroon territories (Quilombos).
Figure S1. Categories of conservation units.

Figure S2. Degraded areas (1997-2013) mapped inside the protected areas.



582

583

584
585

586

587

588
589
590

591
592

593
594

595
596

597
598

599
600

601

602

603

12

FIGURE CAPTION

Fig. 1 Mean density of carbon (Mg C ha™) in the protected areas in Brazil’s Legal Amazonia and
Amazonia biome regions.

Online Resources
Table S1. Cumulative clearing of vegetation by 2014 for each protected area.
Table S2. Carbon above- and below-ground in protected areas in two regions in Brazilian Amazonia.

Table S3. Legal Amazonia: Carbon above- and below-ground in protected areas (Indigenous lands,
federal, state and municipal conservation units, and Maroon territories).

Table S4. Amazonia biome: Carbon above- and below-ground in protected areas (Indigenous lands,
federal, state and municipal conservation units, and Maroon territories).

Table S5. Legal Amazonia: Remaining carbon stock in 2014 and carbon loss due to clearing by 2014 in
strictly protected and sustainable-use conservation units.

Table S6. Amazonia biome: Remaining carbon stock in 2014 and carbon loss due to clearing by 2014 in
strictly protected and sustainable-use conservation units.

Table S7. Carbon estimates in Indigenous lands.

Table S8. Carbon estimates in conservation units.
Table S9. Carbon estimates in Maroon territories (Quilombos).
Figure S1. Categories of conservation units.

Figure S2. Degraded areas (1997-2013) mapped inside the protected areas.



Table 1 Protected areas in Brazil’s Legal Amazonia region analyzed in this study.

Total area (km?) in
Legal Amazonia or
(Amazonia biome)*

Protected area type

Categories of protected area (“Sustainable
Use” and “Strictly Protected”)(**)

Number of Protected areas
in Brazil’s Legal Amazonia
and (Amazonia biome)

Source

Indigenous lands® 1111 000.89
(1 019 815.76)
Federal conservation 629 689.28
units
(600 087.99)

State conservation units 525 395.12

(486 561.27)

Indigenous lands

Total

Environmental Protection Area (SU)
Areas of Relevant Ecological Interest (SU)
Ecological Station (SP)

National Forest (SU)

National Park (SP)

Biological Reserve (SP)

Sustainable Development Reserve (SU)
Extractive Reserve (SU)

Private Reserve of Natural Heritage (SU)
Total

Environmental Protection Area (SU)

Area of Relevant Ecological Interest (SU)

372 (314) Brazil, FUNAI (2015a)
372 (314)
4(2) Brazil, MMA (2015b)
3(3)

15 (11)
32 (32)
24 (19)
9(9)
1(1)

47 (45)
13 (8)
148 (130)
35 (23) Brazil, MMA (2015b)

1(1)



Municipal conservation 17 812.21

units

Maroon territories?

(17 043.19)

10 212.80

(9 780.78)

Ecological Station (SP)

State Forest (SU)

Natural Monument (SP)

State Park (SP)

Wildlife Refuge (SP)

Biological Reserve (SP)

Sustainable Development Reserve (SU)
Extractive Reserve (SU)

Private Reserve of Natural Heritage (SU)
Total

Environmental Protection Area (SU)
Area of Relevant Ecological Interest (SU)
Natural Monument (SP)

Municipal Natural Park (SP)

Sustainable Development Reserve (SU)
Total

Maroon territory

Total

Grand total

7(7)

22 (22)

2(0)

34 (22)

2 (1)

5 (4)

18 (18)

26 (26)

4(3)

156 (127)

4 (3) Brazil, MMA (2015b)
2(2)

1(0)

1(1)

1(1)

9(7)

33 (22) Brazil, INCRA (2015a)
33 (22)

718 (600)




* Refers to surface occupied by all protected areas free of overlapping between areas of the same type, situated inside the boundaries of Legal Amazonia or the Amazonia
biome.

** *SU’ refers to conservation units defined as “sustainable-use” and ‘SP’ are conservation units defined as “strictly protected”.

! Includes Indigenous lands with diverse official land-tenure status categories: In the case of Legal Amazonia the status categories are: ‘Under study’ (6 areas), ‘Delimited’
(19), ‘Declared’ (28), ‘Homologated’ (officially confirmed) (4), ‘Regularized’ (319) and ‘Interdicted’ (3); these areas harbor at least 157 ethnic groups. See Brazil, FUNAI
(2015b) for details about stages in “regularization” of indigenous lands.

2 Includes only Maroon territories with officially recognized land tenure.
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Table S1.Cumulative clearing of vegetation by 2014 for each protected area analyzed in the
present study in Brazil’s Legal Amazonia and Amazonia biome regions.

Area mapped as

Initial Area Cumqlative deforested
Protected total covered_ by clearlpg of including
Name of Protected Area area type* area** V?geztgtllgn Vege;%tllzn by overlapping
watercourses***
(in km?)
Acapuri de Cima IL 198.72 198.17 0.55 0.021
Acima IL 406.22 403.57 2.66 -
Agua Preta/Inari IL 1397.45 1390.73 6.72 0.149
Alcantara MT 779.44 137.15 642.29 7.814
Alianca / Santa Joana MT 76.26 0.05 76.21 -
Alto Rio Guama IL 2822.60 1910.83 911.77 0.003
Alto Rio Negro IL 79764.47  78934.85 829.62 20.160
Alto Rio Purus IL 2618.36 2596.83 21.53 0.340
Alto Sepatini IL 260.59 259.51 1.08 -
Alto Tarauaca IL 1423.74 1412.48 11.26 -
Alto Turiagu IL 5294.49 4885.32 409.17 0.159
Anambé IL 85.95 74.54 11.41 -
Ananas IL 26.12 26.12 0.00 -
Anaro IL 304.60 304.60 0.00 -
Andira-Marau IL 7905.75 7489.85 415.90 13.906
Aningal IL 76.67 75.40 1.26 -
Anta IL 32.63 30.76 1.87 -
Apiaka do Pontal e Isolados IL 9827.51 9778.54 48.97 0.403
Apiaka/Kayabi IL 1096.24 1058.40 37.85 0.410
Apinayé IL 1417.55 1251.62 165.93 0.431
Apipica IL 6.52 0.40 6.12 0.003
Apurina do Igarapé Mucuim IL 732.08 728.03 4.05 0.111
Apurina do Igarapé Séo Jodo IL 182.47 174.80 7.67 0.929
Apurind lgarapé Tauamirim IL 1004.66 1001.92 2.75 -
Apurind Km 124 BR-317 IL 422.89 406.86 16.03 -
Apyterewa IL 7738.10 7037.12 700.98 -
Aracé IL 509.38 500.17 9.21 0.007
Arapema MT 38.29 38.29 0.00 -
Avrara IL 2748.77 2717.87 30.90 0.012
Arara da Volta Grande do Xingu IL 255.15 238.58 16.57 0.160
Avrara do lgarapé Humaita IL 874.62 869.75 4.87 -
Arara do Rio Amonia IL 207.53 195.35 12.17 -
Arara do Rio Branco IL 1146.60 1136.30 10.29 0.048
Arariboia IL 4138.09 3897.23 240.86 0.339
Arary IL 407.27 403.25 4.03 0.056
Araweté Igarapé Ipixuna IL 9409.30 9364.64 44.65 0.019




Table S1 (Continued)

Area mapped as

- Area Cumulative
Initial db leari deforested
Protected total covel;e ii y c e?r'tr]g 0; including
vegetation  vegetation .
Name of Protected Area area type* area** ig 2014 g 2014 y overlapping
watercourses***
(in km?)

Area de Protegdo Ambiental - SsU 15647.30  15632.36 14.94 0.936
Baixo Rio Branco
Area de Protegdo Ambiental da ssu 253438 131995 1214.43 :
Chapada dos Guimaraes
Area de_ Protecdo Ambiental da ssuU 1.49 147 0.02 i
Fazendinha
Avrea de Protecdo Ambiental da llha ssuU 15.03 14.99 0.04 i
do Combu
AregNde Prote¢éo A[nblental da ssuU 21.90 412 17.79 i
Regido do Maracana
Area de Protecdo Ambiental da ssu 57.43 2422 33.21 0.510
Regido Metropolitana de Belém
Area de Protecdo Ambiental das SsU 473213 334456 1387.57 :
Cabeceiras do Rio Cuiaba
Area de Protecdo Ambiental das ssu 15597  117.49 38.49 0.192
Nascentes de Araguaina
Area de Prote¢ao Ambiental das SsuU 1323577  6540.05 6695.72 108.207
Reentrancias Maranhenses
Area de Prote_(;ao Ambiental de ssuU 24 58 23.49 1.09 0.194
Algodoal-Maiandeua
Area de Protecio Ambiental de
Presidente Figueiredo - Caverna do SsuU 4085.57 3705.81 379.76 2.748
Moroaga
Area de Protecdo A_mblental de Séo ssuU 267.03 126.46 140.57 0.761
Geraldo do Araguaia
Area de Protecdo Ambiental do ssu 4524426  43829.08 1415.18 24.130
Arquipélago do Marajo
Area de Protecdo Ambiental do FSU 23283 138.66 94.17 3.587
Igarapé Gelado
Arez_;l de}Protegao Ambiental do ssuU 355 101 165 i
Itapiraco
Area de Protecdo Ambiental do Ssu 568207  3936.81 1745.27 112.334
Lago de Tucurui
Area ce Protegio Ambiental doRlo - g 21873 20333 15.40 0.088
Area c_je Protecdo Ambiental do Rio ssuU 6758 30 46 3511 2 802
Madeira
Area de Protegao Ambiental do ssuU 78.45 6222 16.24 i
Salto Magessi
Area de Protegdo Ambiental do FSU 2040333  19564.12 839.21 1.600
Tapajos _
Area_de Prote¢do Ambiental Foz ssuU 50143 248.29 25315 1620
do Rio Santa Tereza
Area de Protecdo Ambiental ssu 30019 92,00 208.19 :
Igarape Sao Francisco
Area de Protecdo Ambiental [lha ssu 15700.08  9107.90 6592.17 5.865
do Bananal/Cantéo
Area de Protegdo Ambiental ssu 134950  1339.05 10.45 :
Jalapao
Area de Protecdo Ambiental Lago ssuU 638.59 290.03 348,56 0573

de Palmas




Table S1(Continued)

Area

Cumulative

Area mapped as

Initial db leari deforested
Protected total cove:e ii y c e?r'tr]g 0; including
vegetation  vegetation .
Name of Protected Area area type* area** ig 2014 g 2014 y overlapping
watercourses***
(in km?)

Area de Protecao Ambiental Lago ssu 75451 62919 125.32 2113
de Peixe/Angical
Area de Protecdo Ambiental Lago ssuU 185.85 66.33 119.53 6.502
de Santa Isabel
Area de Protecdo Ambiental Lago
de Séo Salvador do Tocantins. SSsuU 84.64 42.53 42.11 2.401
Parand e Palmeirdpolis
Area de P,rotegao Ambiental Lago ssuU 5177 16.97 3479 0.184
do Amapé
Area de Protegio Ambiental
Margem Direita do Rio Negro- SSsuU 4617.37 3942.23 675.14 23.803
Setor Paduari-Solim&es
Area de Protecdo Ambiental
Margem Esquerda do Rio Negro- SsuU 5683.22 5543.77 139.45 8.029
Setor Aturia-Apuauzinho
Area de Protecdo Ambiental
Margem Esquerda do Rio Negro- SsuU 559.36 449.70 109.66 5.678
Setor Taruma Agu-Tarumd Mirima
Area de Protecao Ambiental FSU 3087.42  2834.23 253.19 1.745
Meandros do Araguaia
Area de Protecdo Ambiental MSU 75445 31642 438.03 0.023
Municipal do Arica-Acu
Area de Protecdo Ambiental SsU 70857  416.55 202.02 :
Nascentes do Rio Paraguai
Area de Protegao Ambiental ssu 201597 197657 39.40 2.904
Nhamunda
Area de Protecdo Ambiental
Parque Linear do Binda MSU 0.06 ) i i
Area de Protegdo Ambiental ssu 56073 419.70 141.04 3.187
Paytuna
Area de Erotegao Ambiental Serra FSU 401.64 145 87 255 78 i
da Tabatinga
Area de Protecdo Ambiental Serra ssu 111883  870.31 248,52 0.050
do Lajeado
Area de Protegao Ambiental MSU 22632 11356 112.76 7.577
Taruma/Ponta Negra
Area de Protecdo Ambiental SsU 16784.64  12212.46 4572.18 5.920
Triunfo do Xingu
Qgﬁ?u?rfipmte‘?ao Ambiental MSU 1669130  16677.34 13.96 0.502
Area de Relevante Interesse FSU 13177 13177 0.00 -
Ecoldgica Javari Buriti
Area de Relevante Interesse
Ecoldgica Projeto Dinamica FSU 31.80 25.09 6.71 -
Bioldgica de Fragmentos Florestais
Area’de_ ReIev_ante Interesse FSU 25 74 1454 11.20 i
Ecoldgica Seringal Nova Esperanca
Arealde_ ReIev_e}nte Interesse ssuU 256,54 249 05 749 i
Igcologlco Japiim Pentecoste
Area de Relevante Interesse MSU 0.01 ) i i

Ecol6gico Museu Parque Seringal




Table S1 (Continued)

Area

Cumulative

Area mapped as

Initial . deforested
Protected total covered. by clearlpg of including
Name of Protected Area area type* area** V?geéfgtllgn VeQEE%tllzn by overlapping
watercourses***
(in km?
Area de Relevante Interesse
Antonto Danibio Lourengo ca MSU 004 : : :
Silva
Aredes IL 1802.79 1760.96 41.83 0.557
Aripuana IL 7492.72 7464.27 28.44 0.015
Ariramba IL 103.64 102.65 0.99 0.055
Arquimec MT 57.91 13.78 44.14 -
Awa IL 1167.72 757.20 410.52 -
Bacurizinho IL 2167.77 1944.42 223.35 -
Badjonkore IL 2220.93 2158.56 62.36 -
Baia dos Guat6 IL 192.31 192.04 0.27 -
Bakairi IL 626.61 558.50 68.10 -
Balaio IL 2570.45 2554.77 15.68 -
Banawa IL 1925.99 1918.37 7.62 0.010
Barata Livramento IL 128.79 125.07 3.72 -
Barreira da Missdo IL 17.74 8.10 9.65 2.213
Barreirinha IL 23.69 20.47 3.22 -
Barro Alto IL 19.38 17.76 1.63 -
Bateldo IL 1171.42 1083.36 88.06 -
Batovi IL 50.42 48.94 1.47 -
Bau IL 15384.81  15376.78 8.04 0.032
Betania IL 1225.90 1195.67 30.23 0.232
Boa Vista IL 3.37 3.37 0.00 -
Boca do Acre IL 265.92 249.06 16.85 -
Bom Intento IL 14.98 14.46 0.53 0.001
Bom Jardim MT 26.52 15.15 11.37 0.156
Bom Jesus IL 8.70 8.70 0.00 -
Boqueirdo IL 164.32 157.22 7.10 -
Bragancga-Marituba IL 135.10 123.55 11.55 -
Cabeceira do Rio Acre IL 785.74 779.63 6.12 -
Cacau do Tarauaca IL 286.51 280.78 5.73 -
Cacau e Ovos MT 35.66 33.38 2.28 -
Cachoeira Seca IL 7340.01 6909.65 430.37 0.927
Cacique Fontoura IL 323.30 262.84 60.46 0.149
Caititu IL 3097.08 3081.54 15.54 -
Cajueiro IL 44.68 44,51 0.17 -
Cajuhiri Atravessado IL 125.28 112.44 12.84 0.001
Camadeni IL 1508.85 1507.48 1.38 -




Table S1 (Continued)

Area mapped as

Initial Area Cumqlative deforested
Protected total covered. by clearlpg of including
Name of Protected Area areatype*  area** V‘?geéfgtllgn VeQEE%tllzn by overlapping
watercourses***
(in km?)
Camicua IL 583.97 578.63 5.33 0.231
Campina de Pedra MT 17.81 9.26 8.55 -
Campinas/Katukina IL 335.73 328.45 7.27 -
Cana Brava/Guajajara IL 1355.58 1151.84 203.75 -
Canauanim IL 114.52 78.64 35.88 -
Capoto/Jarina IL 6345.01 6288.86 56.16 0.152
Caru IL 1708.58 1543.44 165.14 -
Catipari/Mamoria IL 1149.58 1146.64 2.95 0.058
Cayabi IL 1108.34 1107.08 1.26 0.001
Chao Preto IL 126.78 81.54 4524 -
Coata-Laranjal IL 11528.81  11449.19 79.61 5.301
Conceicéo do Macacoari MT 94.06 89.20 4.86 -
Cué Cué / Marabitanas IL 8071.98 7945.52 126.46 11.310
Cuia IL 13.43 8.45 4.98 -
Cuiu-Cuiu IL 364.35 355.97 8.37 0.071
Cunani MT 138.84 135.73 3.11 -
Cunha-Sapucaia IL 4708.79 4698.14 10.65 1.115
Curiau MT 31.17 27.08 4.09 -
Deni IL 15282.13  15224.54 57.60 0.001
Diahui IL 473.89 455,18 18.71 -
Enawené-Nawé IL 7459.06 7431.92 27.14 0.015
Erikpatsa IL 813.87 802.18 11.69 0.004
Escondido IL 1689.05 1685.02 4.02 0.009
Espirito Santo IL 338.40 338.40 0.00 -
Estacdo Ecologica Alto Maués FSP 6667.72 6665.31 241 -
isrzgio Ecoldgica da Serra das FSP 27159  266.05 5.54 -
Estagao Ecologica da Terra do FSP 3373131  33252.97 478.34 0.899
Estacdo Ecologica de Caracarai FSP 867.98 850.29 17.69 -
Estacdo Ecolégica de Cunia FSP 1853.78 1842.33 11.45 0.055
Estacdo Ecologica de Iqué FSP 2159.73 2130.73 29.00 -
stago Ecoldgica de Jutal- FSP 2895.14  2884.64 10.50 :
Estacdo Ecoldgica de Maraca FSP 1035.36 1009.58 25.78 0.313
Elsptﬁ)@:; Ecologica de Maraca FSP 60253 593.20 9.32 0.272
Estacdo Ecoldgica de Niquia FSP 2847.88 2847.57 0.31 -
Estacdo Ecoldgica de Taiama FSP 115.55 115.55 0.00 -
Estacdo Ecolbgica do Gréo Para SSP 42023.95  42010.29 13.66 0.082




Table S1 (Continued)

Area

Cumulative

Area mapped as

Initial db leari deforested
Protected total cove:e ii y c e?r'tr]g 0; including
vegetation  vegetation .
Name of Protected Area area type* area** ig 2014 g 2014 y overlapping
watercourses***
(in km?

Estacdo Ecoldgica do Jari FSP 2310.85 2303.69 7.17 0.582
Estacdo Ecoldgica do Rio Ronuro SSP 1026.72 991.03 35.69 -
Estagao Ecologica do Rio sSSP 979.66  973.35 6.30 0.103
Roosevelt
Estacdo Ecoldgica do Sitio sSp 196 031 0.95 i
Rangedor
Estacdo Ecologica Juami-Japura FSP 8315.24 8314.79 0.45 -
Estacdo Ecoldgica Rio Acre FSP 777.78 777.78 0.00 -
Estacdo Ecologica Rio Flor do sSp 85.37 8537 0.00 i
Prado
Estacdo Ecoldgica Samuel SSP 699.35 664.75 34.60 1.202
Estal(;ao Ecoldgica Serra dos Trés sSp 879,50 87935 0.16 i
Irmé&os
Esta(;aq Ecoldgica Serra Geral do ESPp 629473 6280.01 14.72 i
Tocantins
Estacéo Parecis IL 21.71 21.53 0.18 -
Estivadinho IL 20.34 19.53 0.82 -
Estrela da Paz IL 125.79 116.01 9.78 0.011
Evare | IL 5487.14 5327.51 159.63 5.516
Evare Il IL 1726.95 1713.40 13.56 0.333
Figueiras IL 98.55 98.06 0.49 -
Floresta Estadual Apui SsuU 1827.56 1826.15 1.42 -
Floresta Estadual Aripuana SsuU 3287.37 3285.75 1.62 -
Floresta Estadual Canutama SSuU 1505.89 1503.45 2.44 0.180
Floresta Estadual de Faro SSuU 6284.29 6266.37 17.92 1.087
Floresta Estadual de Iriri SSuU 4392.39 4355.27 37.12 0.111
Floresta Estadual de Rendimento ssuU 10.08 305 703 i
Sustentado Araras
Floresta Estadual de Rendimento ssuU 25 62 20.49 513 i
Sustentado Cedro
Floresta Estadual de Rendimento
Sustentado do Rio Machado ssu 970.98 960.53 10.44 )
Floresta Estadual de Rendimento
Sustentado do Rio Madeira "B" ssu 526.14 483.53 42.61 )
Floresta Estadug[ de Rendimento ssuU 434 234 1.99 i
Sustentado Gavido
Floresta Estadual de Rendimento ssuU 108.55 42 89 65.65 i
Sustentado Mutum
Floresta Estadu_al c_ie Rendimento ssuU 11.35 295 8.40 i
Sustentado Periquito
Floresta Estadual de Rendimento
Sustentado Rio Vermelho (C) SsU 40.94 2931 11.64 i
Floresta Estadual de Rendimento ssuU 511 372 138 i
Sustentado Tucano
Floresta Estadual de Tapaua SSsuU 8814.22 8794.45 19.78 0.473
Floresta Estadual do Amapéa SsuU 23702.34  23492.23 210.12 1.260




Table S1 (Continued)

Area mapped as

Initial Area Cumqlative deforested
Protected total covered. by clearlpg of including
Name of Protected Area area type* area** Veigeéfgtllgn VeQEE%tllzn by overlapping
watercourses***
(in km?
Floresta Estadual do Paru SsuU 36100.62 36028.98 71.64 0.194
Floresta Estadual do Trombetas SsuU 3143555  31366.38 69.17 0.184
Floresta Estadual Manicoré SsuU 834.75 834.20 0.55 -
Floresta Estadual Maues SsuU 4498.35 4372.11 126.24 16.830
Floresta Estadual Rio Urubu SSsuU 270.52 270.51 0.01 -
Floresta Estadual Sucunduri SsuU 4811.02 4810.42 0.60 -
Floresta Nacional Altamira FSU 7255.22 7092.24 162.98 0.021
Floresta Nacional de Amapa FSU 4603.58 4595.42 8.16 0.096
Floresta Nacional de Anaua FSU 2594.01 2593.76 0.25 -
Floresta Nacional de Balata-Tufari FSU 10800.04  10742.93 57.11 2.006
Floresta Nacional de Bom Futuro FSU 974.31 837.98 136.33 -
Floresta Nacional de Carajas FSU 3912.56 3850.70 61.86 0.635
Floresta Nacional de Caxiuana FSU 3179.47 3163.90 15.57 1.002
Floresta Nacional de Humaita FSU 4731.61 4724.99 6.63 -
Floresta Nacional de Itacaiunas FSU 1366.99 1164.23 202.77 -
Floresta Nacional de Itaituba I FSU 2128.69 2122.19 6.50 0.112
Floresta Nacional de Itaituba Il FSU 3977.45 3902.80 74.65 0.065
Floresta Nacional de Jacunda FSU 2212.00 2175.57 36.44 0.050
Floresta Nacional de Jatuarana FSU 5696.51 5683.75 12.76 0.133
Floresta Nacional de Macaud FSU 1763.58 1761.09 2.49 -
Floresta Nacional de Mapia-Inauini FSU 3689.49 3684.18 5.31 -
Floresta Nacional de Mulata FSU 2163.21 2160.16 3.05 -
Floresta Nacional de Pau-Rosa FSU 9846.81 9807.51 39.29 1.490
Floresta Nacional de Purus FSU 2561.24 2537.84 23.40 0.065
Floresta Nacional de Roraima FSU 1696.27 1674.16 22.11 0.905
E:ﬁ[f:ta Nacional de SantaRosado 231538 228017 3521 0.990
Floresta Nacional de Sdo Francisco FSU 211.48 210.26 1.22 -
.Frgjztrz Nacional de Saraca- FSU 441284 4243.26 160.58 2,045
Floresta Nacional de Tapajés FSU 5306.22 5047.10 259.12 0.325
";'gl:?;ta Nacional de Tapirape- FSU 1965.03  1943.24 21.79 -
Floresta Nacional de Tefé FSU 8651.22 8538.54 112.68 1.131
Floresta Nacional do Amana FSU 5426.61 5383.55 43.06 -
Floresta Nacional do Amazonas FSU 19415.81 19386.88 28.93 -
Floresta Nacional do Crepori FSU 7403.96 7376.08 27.89 0.002
Floresta Nacional do lquiri FSU 14726.00  14628.63 97.37 0.573
Floresta Nacional do Jamanxim FSU 13015.55  11588.60 1426.95 0.888
Floresta Nacional do Jamari FSU 2221.49 214457 76.92 3.695
Floresta Nacional do Trairdo FSU 2575.29 2541.50 33.79 -




Table S1 (Continued)

Area

Cumulative

Area mapped as

Protected I,?Oi,:;“ covered by clearing of ?ﬁi?;gsitneg
Name of Protected Area arlq;(; iflpee* area** V?ge;gtllgn VeQGE%tllzn by overlapping
watercourses***
(in km?)
Fortaleza do Castanho IL 27.53 22.56 4.97 0.294
Fortaleza do Pataua IL 7.61 6.63 0.98 -
Funil IL 158.37 121.33 37.04 0.052
Galibi IL 62.90 60.75 2.16 -
Gavido IL 83.99 81.45 2.55 -
Geralda Toco Preto IL 185.16 139.44 45.73 -
Gleba Jamary dos Pretos MT 146.87 46.62 100.25 -
Governador IL 421.04 362.18 58.86 -
Grotdo MT 20.70 19.32 1.38 -
Guajaha IL 50.30 50.30 0.00 -
Guanabara IL 156.14 149.53 6.62 -
Hi Merima IL 6768.27 6763.31 4.96 0.052
Igarapé Capana IL 1293.05 1291.77 1.28 -
Igarapé do Caucho IL 121.03 99.75 21.28 0.084
Igarapé Grande IL 11.90 9.03 2.87 -
Igarapé Lage IL 1073.23 1017.17 56.06 -
Igarapé Lourdes IL 1966.14 1912.15 53.98 0.190
Igarapé Ribeirdo IL 478.58 467.11 11.46 -
Igarapé Taboca do Alto Tarauaca IL 2.87 2.48 0.39 -
Ilha do Camaleéo IL 1.66 1.24 0.42 0.007
Inauini/Teuini IL 4683.29 4677.46 5.83 -
Inawebohona IL 3773.16 3731.83 41.34 0.561
Ipiranga do Carmina MT 14.24 9.18 5.06 -
Ipixuna IL 2153.26 2151.90 1.35 0.003
Irantxe IL 455.54 423.27 32.28 -
Itaitinga IL 1.36 1.36 0.00 -
Itixi Mitari IL 1822.73 1802.81 19.92 1.230
Ituna/Iltata IL 1369.93 1367.55 2.38 -
Jabuti IL 142.23 141.89 0.34 -
Jacamim IL 1925.88 1922.87 3.00 -
Jacaretba/Katauixi IL 6088.64 6031.86 56.78 0.232
Jaminaua/Envira IL 805.82 798.58 7.24 -
Jaminawa Arara do Rio Bagé IL 288.65 287.57 1.08 -
Jaminawa do lgarapé Preto IL 256.54 254.43 2.11 -
Japuira IL 1544.85 1503.08 41.77 0.002
Jaquiri IL 19.18 19.17 0.01 -
Jarawara/Jamamadi/Kanamati IL 3889.61 3860.96 28.64 0.134
Jarudore IL 47.69 1.41 46.28 0.674




Table S1 (Continued)
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Area

Cumulative

Area mapped as

Protected I,?Oi,:;“ covered by clearing of ?ﬁi?;gsitneg
Name of Protected Area arlq;(; iflpee* area** V?ge;gtllgn VeQGE%tllzn by overlapping
watercourses***
(in km?)
Jatuarana IL 50.94 49.22 1.72 0.199
Jauary IL 248.19 158.83 89.37 0.690
Juininha IL 703.26 702.25 1.01 -
Juma IL 384.80 384.33 0.46 0.017
Jumina IL 417.46 415.87 1.59 -
Kampa do Igarapé Primavera IL 219.56 218.27 1.29 -
Kampa do Rio Amonea IL 860.07 856.93 3.14 -
Kampa e Isolados do Rio Envira IL 2327.45 2312.74 14.72 -
Kanamari do Rio Jurua IL 6017.46 5991.84 25.62 -
Kanela IL 1255.76 1241.31 14.46 -
Kanela Memortumré IL 1003.03 983.63 19.39 -
Karaja de Aruand Il IL 8.94 8.20 0.74 0.199
Karaja Santana do Araguaia IL 14.55 13.83 0.72 0.048
Kararad IL 3307.48 3306.45 1.03 0.172
Karipuna IL 1530.07 1523.46 6.62 -
Karitiana IL 897.22 888.61 8.61 -
Katukina/Kaxinawéa IL 232.40 216.97 15.43 0.724
Kawahiva do Rio Pardo IL 4106.52 4062.47 44.05 -
Kaxarari IL 1462.93 1453.05 9.88 -
Kaxinawa Ashaninka do Rio Breu IL 894.05 882.44 11.61 -
Kaxinawa Col6nia Vinte e Sete IL 1.05 0.22 0.82 -
Kaxinawa da Praia do Carapana IL 606.46 589.43 17.04 0.047
Kaxinawa do Baixo Rio Jord&do IL 87.11 81.75 5.36 -
Kaxinawa do Rio Humaita IL 1288.08 1282.10 5.98 -
Kaxinawd do Rio Jord&o IL 310.47 308.44 2.02 -
Kaxinawa Nova Olinda IL 258.08 252.78 5.30 0.146
Kaxinawa Seringal Independéncia IL 115.61 112.08 3.52 -
Kayabi IL 10539.67  10186.80 352.87 0.358
Kayapd IL 32865.69  32731.28 134.41 0.814
Koatinemo IL 3878.13 3872.47 5.66 -
Kraho-Kanela IL 76.99 64.42 12.57 0.002
Kraolandia IL 3058.32 3038.90 19.42 -
Krenrehé IL 59.78 55.96 3.83 -
Krikati IL 1450.67 1095.44 355.22 -
Kulina do Médio Jurua IL 7271.42 7228.94 42.48 0.145
Kulina do Rio Envira IL 818.98 815.01 3.97 -
Kulina Igarapé do Pau IL 455.70 448.70 7.01 -
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Protected I,?Oi,:;“ covered by clearing of ?ﬁi?;gsitneg
Name of Protected Area arlq;(; iflpee* area** V?ge;gtllgn VeQGE%tllzn by overlapping
watercourses***
(in km?)
Kumaru do Lago Uala IL 799.10 791.88 7.22 -
Kuruaya IL 1666.23 1663.50 2.72 0.157
Kwaza do Rio Séo Pedro IL 168.04 161.29 6.75 -
Lago Aiapua IL 239.34 234.92 4.42 0.177
Lago Capand IL 63.26 63.19 0.07 -
Lago do Beruri IL 42.74 36.36 6.39 1.475
Lago do Correio IL 132.20 131.20 1.01 0.298
Lago do Limao IL 81.96 80.85 1.12 0.071
Lago do Marinheiro IL 35.79 29.24 6.56 0.624
Lago Jauari IL 120.29 110.59 9.70 0.022
Lagoa Comprida IL 132.46 98.02 34.44 -
Lagoa dos Brincos IL 17.80 17.80 0.00 -
Lagoinha de Baixo MT 25.15 5.21 19.95 -
Las Casas IL 213.54 181.24 32.30 -
Lauro Sodré IL 94.84 88.27 6.57 -
Macarrao IL 434.59 419.44 15.15 0.172
Mae Maria IL 628.91 604.07 24.83 -
Malacacheta IL 285.50 256.99 28.51 -
Mamoadate IL 3128.91 3119.60 9.32 -
Mangueira IL 46.34 41.55 4.79 -
Manoa/Pium IL 439.89 408.02 31.87 0.156
Manoki IL 2519.31 2113.23 406.08 0.059
Mapari IL 1573.91 1572.71 1.20 0.040
Marad Urubaxi IL 943.00 942.02 0.98 0.033
Maracaxi IL 7.18 2.40 4.78 -
Maraita IL 549.40 549.26 0.14 0.051
Maraiwatsede IL 1653.46 532.41 1121.05 -
Marajai IL 9.80 0.01 9.80 0.955
Maranduba IL 3.75 3.65 0.10 -
Marechal Rondon IL 1002.96 988.12 14.84 -
Maré IL 423.89 410.94 12.95 0.026
Massaco IL 4200.90 4187.64 13.26 -
Mata Cavalo MT 147.58 65.04 82.54 -
Mata de Séo Benedito MT 11.33 0.84 10.49 -
Matintin IL 217.76 212.77 4.99 0.387
Matdes Moreira MT 55.58 34.29 21.29 -
Mawetek IL 1155.32 1148.08 7.24 -

Médio Rio Negro | IL 17761.60  17680.76 80.84 3.677
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Médio Rio Negro Il IL 3157.28 3128.90 28.37 2.286
Mel da Pedreira MT 26.32 26.32 0.00 -
Menkragnoti IL 49304.01  49266.48 37.54 1.057
Menkdi IL 1914.46 1379.88 534.58 -
Meria IL 5.83 1.63 4.20 -
Merure IL 827.86 811.70 16.17 -
Miguel/Josefa IL 16.28 7.97 8.31 0.204
Miratu IL 139.19 120.51 18.68 0.037
Monge Belo MT 56.55 13.00 43.55 -
-
Monumerto Natural das Arvores SSP 20245 276.48 15.96 0.032
ponurmento Natural Morro de sSSP 258 258 0.00 :
Morro Branco IL 0.49 0.00 0.49 -
Moskow IL 141.89 115.64 26.26 -
Munduruku IL 23859.75  23745.53 114.21 0.576
Munduruku-Taquara IL 253.14 245.08 8.07 -
Muriru IL 55.47 48.69 6.78 -
Murutinga/Tracaja IL 133.06 109.57 23.49 0.219
Nambikwara IL 10033.32  10009.92 23.40 0.061
Narcisa MT 6.19 0.16 6.03 -
Natal/Felicidade IL 3.34 3.34 0.00 -
Nhamunda/Mapuera IL 10490.11  10365.43 124.68 3.197
Nova Esperanca do Rio Jandiatuba IL 199.08 194.87 4.21 -
Nova Jacunda IL 4.01 2.56 144 -
Nove de Janeiro IL 2294.25 2285.79 8.46 -
Nukini IL 319.96 302.15 17.81 -
Ouro IL 138.01 138.01 0.00 -
Pacaas Novas IL 2813.04 2767.74 45.30 0.022
Padre IL 7.97 6.77 1.20 -
Panara IL 4989.57 4914.16 75.40 0.000
Paquicamba IL 242.31 216.48 25.83 3.859
Parabubure IL 2249.85 2184.20 65.65 0.090
Paracuhuba IL 9.39 6.42 2.97 0.033
Parakand IL 3512.59 3481.05 31.54 -
Parana do Arauato IL 59.01 47.21 11.80 -
Parané do Boa Boa IL 2450.06 244420 5.87 0.002




Table S1 (Continued)

13

Area

Cumulative

Area mapped as

Protected I,?Oi,:;"i“ covered by clearing of ?ﬁi?;gsitneg
Name of Protected Area arlq;(; (Eflpee* area** veige;gtllgn VeQGE%tllzn by overlapping
watercourses***
(in km?)
Parand do Paricé IL 80.07 80.07 0.00 -
Paresi IL 5625.61 4891.52 734.09 -
Parque do Araguaia IL 13594.39  13429.60 164.80 0.232
Parque do Aripuand IL 16007.91  15958.79 49.12 0.756
Parque do Tumucumaque IL 30645.39  30605.36 40.03 0.232
Parque do Xingu IL 26433.29  26048.55 384.74 4.088
Parque Estadual Aguas do Cuiabé SSP 109.62 108.56 1.05 -
Parque Estadual Chandless SSP 6939.23 6936.29 2.94 -
Parque Estadual Charapucu SSP 653.49 653.48 0.00 0.004
Parque Estadual Cristalino SSP 590.20 552.22 37.99 -
e L o Sea 403 SsP 25032 237.60 12.72 0.003
Parque Estadual de Aguas Quentes SSP 15.07 9.41 5.65 -
Parque Estadual de Corumbiara SSP 4298.29 4211.52 86.77 0.072
Parque Estadual de Guajara-Mirim SSP 2000.87 1994.68 6.19 -
Parque Estadual de Monte Alegre SSP 56.43 47.63 8.81 0.063
Parque Estadual do Araguaiaa SSP 2299.19 2254.23 44.96 2.472
Parque Estadual do Bacanga SSP 26.23 17.88 8.35 0.744
Parque Estadual do Cantédo SSP 1004.12 943.91 60.21 2.574
Parque Estadual do Guira SSP 1046.38 1046.38 0.00 -
Parque Estadual do Jalapédo SSP 1589.71 1585.86 3.85 -
Parque Estadual do Lajeado SSP 107.50 97.12 10.38 -
Parque Estadual do Matupiri SSP 5095.99 5092.96 3.04 -
Parque Estadual do Utinga SSP 11.92 7.31 4.62 0.735
Parque Estadual do Xingu SSP 953.30 953.30 0.00 -
;f‘(;?f‘ﬁ Estadual Dom Osorio sSSP 64.21 44.72 19.49 0.006
Zagrlj*;se Estadual Encontro das SSP 108107  1079.68 139 .
Parque Estadual Guariba SSP 711.00 710.90 0.10 -
?S:S:ﬁaEStad”a' Igarapes do sSSP 223816  2221.93 16.22 0.011
Parque Estadual Mae Boniféacia SSP 0.77 - - -
,F\’f(‘)ﬂge Estadual Rio Negro Setor sSSP 148116 1474.05 7.12 1.115
paraue Estadual Rio Negro Setor SsP 155503  1532.25 22.78 5.600
Parque Estadual Serra Azul SSP 110.07 108.36 1.70 -
Parque Estadual Serra do Araca SSP 1872451  18691.69 32.82 0.003
Parque Estadual Serra dos Reis SSP 363.06 342.25 20.81 -
Parque Estadual Serra Ricardo sSp 1576.38 1198.17 378.21 i

Franco
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Name of Protected Area area type* area** ig 2014 g 2014 y overlapping
watercourses***
(in km?

Parque Estadual Serra Santa sSSP 120432 1161.69 42.64 :
Barbara
Parque Estadual Sucunduri SSP 7961.89 7957.64 4.24 -
Parque Estadual Sumauima SSP 0.53 - - -
Parque Estadual Tucumé SSP 810.14 804.27 5.87 -
Parque Estadual Zé Bolo FI6 SSP 0.52 - - -
Parque Nacional da Amazoénia FSP 10662.72  10617.66 45.05 0.102
Parque Nacional da Chapada das FSp 159952 1577.40 99 12 i
Mesas
Par_que l~\|aC|onaI da Chapada dos FSp 306.47 244,29 82 17 i
Guimarées
Parque Nacional da Serra da Cutia FSP 2834.99 2832.12 2.87 0.008
Parque Nacional da Serra do FSP 8360.38 819757 171.81 1.750
Divisor
Parque Nacional da Serra do Pardo FSP 4453.95 4193.13 260.81 0.023
Pgrque Na,uonal das Nascentes do ESPp 491434 490142 12.92 i
Rio Parnaiba
Parque Nacional de Anavilhanas FSP 3397.36 3386.93 10.44 6.764
Parque Nacional de Pacaas Novos FSP 7086.70 7078.03 8.66 -
Parque Nacional do Araguaia FSP 5554.84 5503.38 51.46 0.569
Parque Nacional do Cabo Orange FSP 5724.25 5714.43 9.82 0.002
Parque Nacional do Jamanxim FSP 8598.01 8430.38 167.63 1.184
Parque Nacional do Jal FSP 23673.40  23633.63 39.77 3.900
Parque Nacional do Juruena FSP 19565.75  19460.56 105.19 0.846
Parque Nacional do Monte FSP 116380 116177 2.03 :
Roraima
Parque Nacional do Pantanal ESPp 1358.06 1358.06 0.00 i
Matogrossense
Parque Nacional do Pico da FSP 2250517  22438.36 66.81 0.331
Neblina
Parque Nacional do Rio Novo FSP 5381.08 5291.86 89.23 -
Parque Nacional dos Campos FSP 9613.15  9564.04 49.11 0.061
Amazonicos
Parque Nacional Mapinguari FSP 17769.24  17644.28 124.96 0.786
Parque Nacional Montanhas do FSP 38606.25  38564.97 41.28 0.150
Tumucumaque
Parque Nacional Nascentes do FSP 812748  8104.82 22.66 0.028
Lago Jari
Parque Nacional Serra da Fsp 359381  3593.72 0.09 :
Mocidade
Parque Nacional Virua FSP 2149.53 2149.35 0.18 -
Parqu~e Natural Municipal do MSP 371 254 117 i
Cancéo
Pataua IL 6.15 4.44 1.71 -
Paukalirajausu IL 674.49 630.15 44.35 -
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watercourses***
(in km?)
Paumari do Cuniua IL 428.13 426.26 1.87 0.036
Paumari do Lago Manissua IL 229.71 228.44 1.27 0.160
Paumari do Lago Marahd IL 1186.84 1176.66 10.18 0.076
Paumari do Lago Parica IL 157.93 156.79 1.13 -
Paumari do Rio Ituxi IL 75.69 74.93 0.76 0.000
Pedras Negras MT 437.17 435.25 1.92 0.026
Peneri/Tacaquiri IL 1898.08 1881.38 16.70 0.048
Pequizal IL 97.93 86.99 10.94 -
Pequizal do Naruvétu IL 278.73 227.31 51.43 0.133
Perigara IL 108.07 104.38 3.70 0.012
Pimentel Barbosa IL 3275.98 3186.87 89.11 0.011
Pinatuba IL 296.49 286.13 10.36 0.038
Piqui/Santa Maria MT 55.88 40.46 15.41 0.029
Pirahd IL 3469.92 3459.63 10.29 0.283
Pirineus de Souza IL 284.55 268.09 16.46 -
Piripkura IL 2424.22 2327.93 96.29 0.348
Pirititi IL 433.39 430.97 2.42 -
Pitoro dos Pretos MT 43.06 32.19 10.86 -
Pium IL 45.62 44.25 1.37 -
Ponciano IL 43.24 36.79 6.46 0.627
Ponta da Serra IL 155.52 155.52 0.00 -
Ponte de Pedra IL 169.65 164.86 4.80 -
Porguinhos IL 794.09 785.36 8.73 -
Porquinhos dos Kanela Apénjekra IL 3012.36 2909.92 102.44 -
Portal do Encantado IL 430.20 390.45 39.75 -
Porto Limoeiro IL 49.96 49.73 0.23 -
Porto Praia IL 47.67 47.60 0.07 -
Poyanawa IL 244.92 228.94 15.97 -
Praia do indio ™ IL 0.32 - 0.32 -
Praia do Mangue ) IL 0.32 0.00 0.32 0.032
Prosperidade IL 55.73 55.65 0.08 0.052
Quilombola de Jesus MT 59.71 56.46 3.25 -
Raimundao IL 42.77 32.18 10.59 -
Raposa Serra do Sol IL 17376.22  17302.32 73.90 0.121
Recreio/Sao Félix IL 2.39 0.15 2.24 -
reftigio ce Vida Silvestre Corbxao SsP 35708 32503 32.05 0.068
Refgio de Vida Silvestre Ssp 63.69 52.46 11.23 0.088

Metrépole da Amazonia
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Name of Protected Area area type* area** ig 2014 g 2014 y overlapping
watercourses***
(in km?

Reserva Bioldgica Culuene SSP 36.14 11.34 24.80 -
Reserva Bioldgica de Maicuru SSP 11732.28  11675.90 56.38 0.039
Reserva Bioldgica do Abufari FSP 2238.57 2234.72 3.85 0.285
Reserva Bioldgica do Guaporé FSP 6156.34 6137.59 18.75 0.016
Reserva Biolégica do Gurupi FSP 2711.87 1934.29 777.59 0.697
Reserva Bioldgica do Jaru FSP 3468.60 3369.78 98.82 0.430
Reserva Biologica do Lago FSp 302468 391091 13.77 0.232
Piratuba
Reserva Biologica do Rio Fsp 407755 405851 19.04 2123
Trombetas
Reserva Bioldgica do Tapirapé FSP 992.72 985.90 6.82 -
Reserva Bioldgica do Uatuma FSP 9386.03 9383.87 2.16 -
E:Sgrsva Bioldgica Morro dos Seis sSp 382 88 37455 8.33 i
Reserva _Blologlca Nascentes Serra ESp 342191 3155.15 266.76 i
do Cachimbo
Reserva Bioldgica Rio Ouro Preto SSP 547.61 547.46 0.15 -
Reserva Bioldgica Tracadal SSP 250.68 250.55 0.13 -
Reserva de Desenvolvimento SsuU 224.61 200.84 23.77 10.054
Sustentdvel Alcobaga
Reserva de Desenvolvimento SsU 23034.63  22934.74 99.88 12,540
Sustentavel Amana
Reserva de Desenvolvimento SsU 218095  2179.61 1.34 0.290
Sustentavel Aripuana
Reserva de Desenvolvimento SsU 110812  1105.27 2.86 0.041
Sustentavel Bararati
Reserva de Desenvolvimento ssu 22758 206.16 21.43 0.653
Sustentavel Canuma
Reserva de Desenvolvimento SsU 24219.27  24193.56 25.71 0.070
Sustentavel Cujubim
Reserva de Desenvolvimento SsuU 5807.87  5737.59 70.28 5.154
Sustentavel do Juma
Reserva de Desenvolvimento ssu 177007 1769.90 0.18 0.100
Sustentavel do Matupiri
Reserva de Desenvolvimento SsU 873565  8724.63 11.02 0.111
Sustentavel do Rio Iratapuru
Reserva de Desenvolvimento ssu 279632 2675.20 121.12 10.105
Sustentavel do Rio Madeira
Reserva de Desenvolvimento SsuU 102979  966.72 63.07 14.341
Sustentavel do Rio Negro
Reserva de Desenvolvimento MSU 121.75 93.51 28.24 4.353
Sustentavel do Tupé
Reserva de Desenvolvimento SsuU 423463  4170.24 64.39 9.332
Sustentavel do Uatuma
Reserva de Desenvolvimento ssu 304622  3894.85 51.37 0.022
Sustentavel lgap6-Acu
Reserva de Desenvolvimento FSU 644.41 644 14 0.7 i

Sustentavel Itatupa-Baquia
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Reserva de Desenvolvimento ssu 13199.40  13197.58 1.82 0.054
Sustentavel Mamiraua
Reserva de Desenvolvimento ssu 8008.71  7988.34 20.38 2.899
Sustentavel Piagagu Purus
Reserva de Desenvolvimento Ssu 201.65  282.81 8.84 4.646
Sustentavel Pucurui - Arardo
Reserva de Desenvolvimento ssu 214316 2140.37 2.79 :
Sustentavel Rio Amapa
Reserva de Desenvolvimento SsuU 6203.01  6154.51 48.50 0.867
Sustentavel Uacari
Reserv_a Extrativista do Rio FSU 751.26 741.39 987 )
Cautéario
Reserva Extrativista Alto Jurua FSU 5378.07 5222.58 155.49 0.218
Reserva Extrativista Alto Tarauaca FSU 1509.23 1473.13 36.09 0.027
Reserva Extrativista Angelim SsuU 83.84 76.26 7.59 -
Reserva Extrativista Aquariquara SsuU 192.76 176.83 15.94 -
Reserva Extrativista Arapixi FSU 1337.08 1310.56 26.52 1.965
Reserva Extrativista Arioca Pruana FSU 838.17 742.89 95.28 0.153
Reserva Extrativista Auati-Parana FSU 1469.49 1452.89 16.60 0.106
Reserva Extrativista Baixo Jurua FSU 1780.39 1754.02 26.37 0.691
Reserva Extrativista Barreiro das FSU 1061.11 106051 0.60 )
Antas
Reserva Extrativista Canutama SSU 1979.53 1968.50 11.03 0.638
Reserva Extrativista Castanheira SSuU 96.61 92.12 4.49 -
Reserva Extrativista Catua-Ipixuna SsuU 2123.23 1991.02 132.21 10.689
Reserva Extrativista Cazumba- ESU 7553.46 247124 8222 i
Iracema
Reserva Extrativista Chico Mendes FSU 9312.72 8832.33 480.39 -
Reserva Extrativista Chocoaré- ESU 2783 2753 0.30 0.069
Mato Grosso
Reserva Extrativista Curralinho SSuU 16.62 15.75 0.87 -
Reserva Extrativista de Cururupu FSU 1572.35 1350.71 221.64 35.255
Reserva Extrativista do Ciriaco FSU 81.07 23.82 57.25 -
Reserva Extrativista do Guariba SSuU 1480.84 1479.70 1.14 0.003
Reserva Extrativista do Itatiba SSuU 16.04 15.47 0.58 -
Reserva Extrativista do Lago do FSU 304307  2998.64 44.43 1.001
Capand Grande
ES?S;""‘ Extrativista do Médio FSU 604232  5998.46 43.85 0.308
Reserva Extrativista do Rio SsU 3069.96  3046.80 23.16 0.026
Gregorio
Reserva Extrativista do Rio Jutai FSU 2755.13 2735.89 19.24 0.338
Reserva Extrativista do Rio Unini FSU 8496.85 8482.17 14.68 2.410
Reserva E_xtrat|V|sta Extremo Norte ESU 90.70 593 85 47 i
do Tocantins
Reserva Extrativista Freijo SSsuU 6.29 5.39 0.89 -
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Reserva Extrativista Garrote SSuU 8.66 8.48 0.18 -
Reserva Extrativista Guariba- ssu 1376.78  1303.82 72.95 4.434
Roosevelt
Reserva Extrativista Gurupa- FSU 145416  1430.78 23.38 0.332
Melgaco
Reserva Extrativista Ipad- FSU 558.34 375.79 182.55 0.367
Anilzinho
Reserva Extrativista Ipé SsuU 8.19 6.58 1.62 -
Reserva Extrativista Ituxi FSU 7763.23 7746.32 16.91 0.811
Reserva Extrativista Jaci-Parana SSuU 2003.20 1373.32 629.88 -
Reserva Extrativista Jatoba SSuU 13.39 9.76 3.63 -
Reserva Extrativista Lago do Cunia FSU 506.04 503.95 2.08 0.061
Reserva Extrativista Mae Grande ESU 335.96 326.71 925 0462
de Curuca
Reserva Extrativista Mapua FSU 937.47 908.35 29.12 1.061
Reserva Extrativista Maracana FSU 291.12 286.14 4.98 0.493
Reserva Extrativista Maracatiara SSuU 86.60 75.63 10.97 -
Eeefgtr)\;a Extrativista Marinha Arai- FSU 600.97 553.38 4759 3741
Reselrva Extrativista Marinha ESU 408.05 379.75 28.30 1.908
Caetétaperagu
Re;erva Extrativista Marinha ESU 11036 10058 979 0173
Cuinarana
Reserva Extrativista Marinha de FSU 693.81 621.86 71.95 10.445
Gurupi-Piria
gslsjfgva Extrativista Marinha de FSU 295 79 28737 8.42 0258
Reserva ExFratlwsta Marinha FSU 250 57 241.01 956 0183
Mestre Lucindo
Reserva_Extratlwsta Marinha FSU 202.95 187.37 1558 0432
Mocapajuba
Reserva Extrativista Marinha ESU 274.84 265.67 917 0053
Tracuateua
Reserva Extrativista Massaranduba SSuU 61.75 56.29 5.46 -
Reserva Extrativista Mata Grande FSU 114.32 8.09 106.22 -
Reserva Extrativista Médio Jurua FSU 2515.87 2491.43 24.44 0.275
Reserva Extrativista Mogno SSsuU 24.13 23.19 0.94 -
Reserva Extrativista Pedras Negras SsuU 1264.74 1262.81 1.92 0.026
Reserva Extrativista Piquia SSuU 12.79 11.44 1.35 -
Reserva Extrativista Quilombo do FSU 93.38 ) i i
Frechal
Reserva Extrativista Renascer FSU 2096.64 1949.22 147.42 0.072
Reserva Extrativista Rio Cajari FSU 5324.00 5205.95 118.05 0.114
Reserva Extrativista Rio Cautario SSuU 1509.77 1458.02 51.76 0.118
Reserva Extrativista Rio Iriri FSU 3989.88 3914.17 75.71 1.807
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Area Cumulative Area mapped as

Initial db leari deforested
Protected total cove:e ii y c e?r'tr]g 0; including
vegetation  vegetation .
Name of Protected Area area type* area** ig 2014 g 2014 y overlapping
watercourses***
(in km?

Ef;tf)“’a Extrativista Rio Ouro FSU 204632 185673 189.59 :
Reserva Extrativista Rio Pacaas sSU 3504.43 3483.40 21.04 )
Novos
Reserva Extrativista Rio Preto- SsU 119767  1123.02 74.66 0.262
Jacunda
Reserva Extrativista Rio Xingu FSU 3030.01 2992.11 37.90 3.303
R_eserva Extrativista Riozinho da FSU 3249 03 3195 23 53.80 i
Liberdade
Reserva Extrativista Riozinho do FSU 7360.83  7324.97 35.86 0.114
Anfrisio
Reserva Extrativista Roxinho SSU 10.39 9.45 0.94 -
Esf](te;va Extrativista Sdo Jodo da FSU 34.09 3253 157 0.059
Reserva Extrativista Seringueira SSuU 4,76 4.31 0.45 -
Reserva Extrativista Sucupira SSuU 28.18 27.10 1.08 -
Reserva Extrativista Tapajos FSU 674207  6226.19 515.88 4500
Arapiuns
Reserya Extrativista Terra Grande FSU 1948.64 189163 5701 0732
Praculba
g:;fg‘r’: Extrativista Verde Para FSU 1289312  12502.10 391.01 3.707
Reserva Particular do Patrimbnio
Natural Aurora Natura FSU 0.15 0.14 0.01 )
Reserva P_artlcular dolPatrlmonlo FSU 27 62 27 62 0.00 i
Natural Bico do Javaés
Reserva Particular do Patriménio
Natural Catedral do Jalap&o FSU 3.26 3.26 0.00 i
Reserva qutlcglar do Patrimbnio ssuU 2451 2373 0.78 i
Natural Cristalino |
Reserva qutlcglar do Patrimbnio ssuU 16.17 15.99 0.18 i
Natural Cristalino 111
Reserva Particular do Patrimbnio FSU 487 487 0.00 i
Natural Fazenda Bosco
Reserva Particular do Patrimonio
Natural Fazenda Calixto FSU 3.43 343 0.00 )
Reserva Particular do Patrimbnio
Natural Fazenda Loanda ssu 5.15 4.32 0.83 )
Reserva Pgrtlf:ular do Patriménio FSU 031 0.23 0.08 i
Natural Gibedo
Reserva Particular do Patriménio
Natural Ilhas Alexandre Rodrigues FSU 3.02 3.02 0.00 -
Ferreira
Reserva Parflcular d(_) Patrimonio FSU 0.41 0.29 0.12 i
Natural Irméaos Satelis
Reserva Partlcqlar do Patrimobnio FSU 0.23 019 0.04 i
Natural Klagesi
Reserva Particular do Patrimbnio
Natural Nova Aurora FSU 0.19 ) ) )
Reserva Particular do Patriménio FSU 0.09 0.04 0.05 0.000

Natural Os6rio Reiméo
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Area Cumulative

Area mapped as

Initial . deforested
Protected total covered. by clearlpg of including
Name of Protected Area area type* area** V?geéfgtllgn VeQEE%tllzn by overlapping
watercourses***
(in km?
-
-
Rio Apaporis IL 1070.44 1065.04 5.40 0.115
Rio Bi4 IL 11856.38  11827.60 28.78 0.192
Rio Branco IL 2363.20 2332.84 30.36 -
Rio Formoso IL 200.90 188.76 12.15 -
Rio Gregoério IL 2800.27 2761.90 38.37 -
Rio Guaporé IL 1159.75 1137.21 22.54 0.048
Rio Jumas IL 94.77 92.88 1.89 0.106
Rio Manicoré IL 193.34 192.38 0.96 0.139
Rio Mequens IL 1077.73 1038.62 39.11 -
Rio Negro Ocaia IL 3401.02 3365.53 35.49 -
Rio Omeré IL 261.58 217.45 44.14 -
Rio Paru Deste IL 11943.69  11932.46 11.23 0.182
Rio Pindaré IL 152.66 63.15 89.51 2.244
Rio Téa IL 4111.30 4102.27 9.03 0.344
Rio Urubu IL 275.62 235.48 40.14 1.343
Riozinho do Alto Envira IL 2600.74 2598.34 2.40 -
Rodeador IL 23.24 18.90 4.34 -
Roosevelt IL 2297.15 2247.70 49.45 0.098
Rosa MT 47.52 47.52 0.00 -
Sagarana IL 181.86 169.01 12.85 0.011
Sai-Cinza IL 1249.54 1230.61 18.93 0.534
Sangradouro/Volta Grande IL 1024.59 1002.12 22.47 -
Santa Cruz da Nova Alianca IL 59.71 56.56 3.15 -
Santa Inez IL 301.54 298.36 3.18 -
Santa Maria dos Pinheiros MT 10.21 1.41 8.80 -
Santa Rosa dos Pretos MT 75.02 17.36 57.66 -
Santana IL 358.48 351.84 6.64 -
Santo Antdnio do Guaporé MT 416.90 415.34 1.57 -
Sao Domingos - MT IL 63.45 30.84 32.61 0.052
Ei?a;%m'”gos do Jacapari e IL 134780 1342.81 4.98 :
Séo Francisco do Canimari IL 14.68 13.27 1.41 -
Sédo Francisco Malaquias MT 10.86 7.18 3.68 -
S&0 Judas Tadeu MT 24.35 4.91 19.43 -
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Area Cumulative Area mapped as

Protected I,?Oi,:;“ covered by clearing of ?ﬁi?;gsitneg
Name of Protected Area arlq;(; iflpee* area** V?ge;gtllgn VeQGE%tllzn by overlapping
watercourses***
(in km?)
Séo Leopoldo IL 724.06 713.35 10.71 -
S&o Marcos - MT IL 1742.11 1714.95 27.17 0.014
Sao Marcos - RR IL 6509.39 6457.59 51.80 -
Séo Pedro IL 6.15 5.00 1.16 0.061
S&o Pedro do Sepatini IL 276.01 275.15 0.86 -
S&o Raimundo da Pirativa MT 0.23 0.23 0.00 -
Séo Sebastido IL 601.53 595.57 5.95 -
Sapotal IL 12.65 11.93 0.73 0.493
Saracura MT 27.94 27.94 0.00 -
Sararé IL 84.01 81.17 2.83 -
Saraud IL 185.85 134.82 51.03 0.062
Sepoti IL 2514.08 2510.98 3.10 0.000
Serra da Moca IL 113.60 112.49 111 -
Serra Morena IL 1477.38 1468.77 8.60 -
Seruini/Mariene IL 1448.83 1446.77 2.06 -
Sete de Setembro IL 2490.10 2432.23 57.86 -
Setema IL 492.53 487.93 4.61 0.128
Sissaima IL 87.72 59.23 28.50 0.074
Soror6 IL 260.94 247.19 13.75 -
Sucuba IL 59.77 59.10 0.67 -
Sururua IL 361.50 356.04 5.47 -
Tabalascada IL 130.02 105.96 24.06 -
Tabocal IL 9.05 7.18 1.87 0.196
Tadarimana IL 95.43 89.47 5.95 -
Taego Awa IL 290.89 201.22 89.67 0.033
Taihantesu IL 52.62 48.49 4.13 -
Tambor MT 7 197.75 7188.49 9.25 -
Tanaru IL 80.70 73.42 7.28 -
Tapirapé/Karaja IL 660.74 642.48 18.26 0.211
Tembé IL 10.67 5.64 5.03 -
Tenharim do Igarapé Preto IL 857.42 847.52 9.90 -
Tenharim Marmelos IL 4983.70 4962.52 21.18 -
Tenharim Marmelos (Gleba B) IL 4749.49 4729.60 19.89 0.021
Terena Gleba Iriri IL 303.76 295.65 8.11 -
Tereza Cristina IL 290.07 286.76 3.31 0.121
Tikana de Feijoal IL 414.97 397.33 17.64 -
Tikuna de Santo Antonio IL 10.66 0.95 9.71 0.198
Tirecatinga IL 1304.79 1289.95 14.85 -
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Area Cumulative Area mapped as

Protected I,?Oi,:;"i“ covered by  clearing of ?ﬁi?;gsitneg
Name of Protected Area arlq;(; (Eflpee* area** veige;gtllgn VeQGE%tllzn by overlapping
watercourses***
(in km?)
Toré IL 506.23 505.40 0.82 0.095
Trincheira IL 17.42 15.19 2.23 0.118
Trincheira Bacaja IL 16546.41  16474.01 72.40 0.201
Trocara IL 216.34 203.28 13.06 -
Trocara - Doacédo IL 0.14 0.14 0.00 -
Trombetas/Mapuera IL 39700.78  39675.73 25.05 0.483
Truaru IL 60.04 57.04 3.00 -
Tubardo Latunde IL 1167.47 1148.72 18.75 -
Tukuna Porto Espiritual IL 29.65 26.10 3.55 -
Tukuna Umariagu IL 48.55 35.00 13.55 -
Tumia IL 1242.40 1236.69 5.71 -
Tup&-Supé IL 85.85 85.07 0.78 0.429
Turé/Mariquita IL 1.49 0.89 0.59 -
Turé/Mariquita li IL 6.03 4.11 1.92 -
Tuwa Apekuokawera IL 117.57 5.14 112.43 -
Uaca IL 4700.98 4640.47 60.51 -
Uati-Parana IL 1292.08 1280.35 11.73 0.087
Ubawawe IL 519.13 457.72 61.41 -
Uirapuru IL 216.65 145.42 71.23 -
Umutina IL 276.09 262.89 13.20 -
Uneiuxi IL 9532.35 9526.44 5.91 0.141
Urubu Branco IL 1676.67 1361.56 315.11 -
Urucu/Jurué IL 127.51 99.47 28.04 -
Uru-Eu-Wau-Wau IL 18695.84  18532.27 163.57 -
Utaria Wyhyna/lrodu Irana IL 1775.78 1765.84 9.94 0.062
Utiariti IL 4097.97 3991.69 106.28 -
Vale do Guaporé IL 2406.66 2284.67 121.99 -
Vale do Javari IL 85325.55  85088.22 237.33 0.392
Vista Alegre IL 131.74 117.10 14.64 1.521
Vui-Uata-In IL 1215.82 1195.98 19.85 0.220
Waidpi IL 6045.25 6025.14 20.11 -
Waimiri-Atroari IL 25897.17  25866.93 30.24 0.823
Waiwéi IL 4042.78 4007.87 34.91 -
Wawi IL 1500.34 1409.47 90.88 -
Wedezé IL 1460.02 1295.05 164.97 0.224
Xambiod IL 33.38 27.02 6.36 0.057
Xerente IL 1713.86 1642.88 70.98 0.002
Xikrin do Rio Catete IL 4360.37 4297.72 62.65 -
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Area mapped as

. Area Cumulative
Initial db leari deforested
Protected total covered by  clearing of including
Name of Protected Area ro «x  Vegetation  vegetation by laopi
area type* area in 2014 2014 overlapping
watercourses***
(in km?)
Xipaya IL 1785.46 1784.17 1.29 0.044
Yanomami IL 94873.78  94628.56 245.22 1.192
Zoe IL 6688.06 6683.47 4.59 -
Zoré IL 3546.15 3367.06 179.09 0.024
Zuruaha IL 2381.22 2368.86 12.36 0.035

*IL = Indigenous land, MT = Maroon territory, FSP = Federal Strictly Protected conservation unit, FSU = Federal Sustainable-Use
conservation unit, SSP = State Strictly Protected conservation unit, SSU = State Sustainable Use conservation unit, MSP =
Municipal Strictly Protected conservation unit, MSU = Municipal Sustainable Use conservation unit.

** Total area in each protected area was calculated from vector map available from Brazil, FUNAI (2015), Brazil, INCRA (2015)
and Brazil, MMA (2015). For some protected areas the total area calculated from the vector maps may differ from the total area

given in other official documents.

*** The estimates of carbon loss and the stock in the remaining vegetation in 2014 may, in certain protected areas, be affected by
the overlapping of classes (e.g., watercourses, forest, non-forest and deforestation), which differ between the carbon map (Nogueira
et al. 2015) and the maps of the Project for Monitoring Deforestation in Amazonia (PRODES) and the Project for Monitoring
Deforestation of the Brazilian Biomes by Satellite (PMDBBS) (Brazil, IBAMA 2015; Brazil, INPE 2016).
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Table S2. Carbon above- and below-ground in protected areas in two regions in Brazilian Amazonia.

Regions where Area occupied b Total area Remaining carbon ~Mean remaining  Pre-modern Carbon loss Mean carbon
rotecgtled axas were rotectelcjjp; re asy deforested in stock in protected carbon per carbon stock (Pg ©) loss per hectare  Carbon
P analyzed P (km?)* protected areas  areas in 2014 (Pg C) hectare (Mg C) (Pg C) (Mg C)** loss (%)
(km?)* (+ uncertainty values)***
Legal Amazonia 2186 192.48 58 777.27 33473 158.9 £ 34.7 341+75 0.787+0.181 134.0 £ 30.8 2.3
Amazonia biome 2 034 507.00 42 083.34 327+7.1 166.0 £ 36.1 33.4+73 0.702+0.155 166.9 + 36.9 2.1

* Refers to the total area occupied by all protected areas without any overlap between types or categories. The estimate of the area analyzed encompasses all elements of the
landscape in each protected area, including areas not covered by vegetation, provided they are within the bounds of Legal Amazonia.

** The estimate of mean carbon loss per hectare considers only the areas of the surface that originally were covered by vegetation.

*** The uncertainty values were calculated from the ranges of mean biomass and total area occupied by the vegetation types identified in the protected areas. Some uncertainty
values could differ from the true variation because some vegetation types do not have measurements of uncertainties associated with the biomass and carbon estimates (see
Tables 1, 2 and 3 in Nogueira et al. 2015).

Reference:

Nogueira EM, Yanai AM, Fonseca FOR, Fearnside PM (2015) Carbon stock loss from deforestation through 2013 in Brazilian Amazonia. Global Change Biol 21(3):1271-1292.
doi:10.1111/gch.12798
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Table S3. Legal Amazonia: Carbon above- and below-ground in protected areas (Indigenous lands, federal, state and municipal conservation units,
and Maroon territories). *

Mean carbon

Area Remaining  Mean remaining Pre-modern  Carbon loss (Pg
— . Nunlbetr gf analyzed in ;jl’oftal a:eg carbon stock carbon per  carbon stock Q) helc(izsrs(zlz/lg Carbon
rotected area types  protecte this study eloreste in 2014 (Pg C) hectare (Mg C) (Pg C) -~ loss (%)
areas (km?)*< (km?) )
( uncertainty values)****

Indigenous lands 372 1111000.89 16 967.71 16.9+38 156.0 + 34.7 17.2+38 024140060 14224351 1.4
Eﬁﬂgra' conservation 148 629689.28  11471.29 98+2.1 161.4 + 34.6 100421  0.182+0040 1589+346 1.8
State conservation units 156 525 395.12 30 170.65 78+1.7 162.0 £ 35.0 82+1.8 0.365 + 0.081 121.0+27.0 45
m‘;tg'c'pa' conservation 9 17 812.21 580.83 0.246+0051  147.7+308 0250+ 0.052 0.0041+0.0009 714+157 17
Maroon territories 33 10 212.80 121115  0.148+0.028  166.4+31.1 0.166+0.031 0.018+0.004 1488+314 108
(“Quilombos™)
Total 718 229411031 60 401.64

* The estimates do not have deductions for overlapping between protected areas of different types, but overlapping between areas of the same type was deducted.

** The estimate of the area analyzed encompasses all elements of the landscape in each protected area, including areas not covered by vegetation, provided they are within the
bounds of Legal Amazonia.

*** The estimate of mean carbon loss per hectare considers only the areas of the surface that originally were covered by vegetation.

**** The uncertainty values were calculated from the ranges of mean biomass and total area occupied by the vegetation types identified in the protected areas. Some uncertainty
values could differ from the true variation because some vegetation types do not have measurements of uncertainties associated with the biomass and carbon estimates (see
Tables 1, 2 and 3 in Nogueira et al. 2015).

Reference:

Nogueira EM, Yanai AM, Fonseca FOR, Fearnside PM (2015) Carbon stock loss from deforestation through 2013 in Brazilian Amazonia. Global Change Biol 21(3):1271-1292.
doi:10.1111/9ch.12798
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Table S4. Amazonia biome: Carbon above- and below-ground in protected areas (Indigenous lands, federal, state and municipal conservation units,
and Maroon territories). *

Mean
Area Remaining remaining Pre-modern bon | l\élear;
Brotected . Nun’;betr gf analyzed in ;’oftal a:eg carbon stock  carbonper  carbon stock Ca{Pgré)oss ;‘Z; hoer(]:tgﬁtse Carbon
rotectedareatype — Profec® thisstudy  “CPTeSEY in2014 (PgC)  hectare (Mg (PgC) Mg Cyees  105S (%)
areas s (km?) C (Mg C)
(km°) )
(% uncertainty values)****
Indigenous lands 314 1019 815.76 12 449.67 16.5+3.6 1645+ 36.2 16.7+ 3.7 0.205+0.048 164.6 +38.5 1.2
Federal conservation units 130 600 087.99 10 542.20 9.7+21 166.5 + 35.6 99+21 0.176 £0.038 167.1 +£36.1 1.8
State conservation units 127 486 561.27 19 374.22 7.7+1.7 168.6 + 36.4 8.0+1.7 0.325+0.070 167.7+35.9 4.0
Municipal conservation 7 17 043.19 14291 024440051 1498+313 024740052 00026 4gr 64374 11
units 0.0005
'(V'gﬁ?gnﬁirg;to)”es 22 9780.78 100530  0.146+0027 16824311 0.162+0030 0016+0003 161.9+32.6  10.0
Total 600 2 133 288.98 43 514.30

* The estimates do not have deductions for overlapping between protected areas of different types, but overlapping between areas of the same type was deducted.

** The estimate of the area analyzed encompasses all elements of the landscape in each protected area, including areas not covered by vegetation, provided they are within the
bounds of Legal Amazonia.

*** The estimate of mean carbon loss per hectare considers only the areas of the surface that originally were covered by vegetation.

**** The uncertainty values were calculated from the ranges of mean biomass and total area occupied by the vegetation types identified in the protected areas. Some uncertainties
values could differ from the true variation because some vegetation types do not have measurements of uncertainties associated with the biomass and carbon estimates (see
Tables 1, 2 and 3 in Nogueira et al. 2015).

Reference:

Nogueira EM, Yanai AM, Fonseca FOR, Fearnside PM (2015) Carbon stock loss from deforestation through 2013 in Brazilian Amazonia. Global Change Biol 21(3):1271-1292.
doi:10.1111/9ch.12798
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Table S5. Legal Amazonia: Remaining carbon stock in 2014 and carbon loss due to clearing through 2014 in strictly protected and sustainable-use
conservation units.*

Strictly protected Sustainable use
Conservation unit type Remaining Carbonloss Mean carbon Carbon Remaining Carbon loss Mean carbon Carbon
carbon in through  loss per hectare loss (%) carbon in 2014 through 2014 loss per hectare loss (%)
2014 (Pg C) 2014 (Pg C) (Mg C) ° (Pg C) (Pg C) (Mg C) 0
Federal conservation units 4,92 0.052 163.1+36.3 1.1 4.93 0.130 155.0 £ 33.4 2.6
State conservation units 1.94 0.013 121.0 +32.2 0.7 5.88 0.352 119.3+26.4 5.6
Municipal conservation 0.00006 0.00002  180.9+40.1 26.3 0.246 0.051 69.6 + 15.3 1.7

units

* The estimates do not have deductions for overlapping between conservation units at different administrative levels (federal, state or municipal), but overlapping between units
at the same administrative level was deducted.
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Table S6. Amazonia biome: Remaining carbon stock in 2014 and carbon loss due to clearing through 2014 in strictly protected and sustainable-use
conservation units. *

Strictly protected Sustainable use
Conservation unit type Remaining Carbon loss  Mean carbon Carbon Remaining Carbon loss Mean carbon Carbon
carbon in 2014 through loss per loss (%) carbon in 2014 through 2014 loss per hectare loss (%)
(Pg C) 2014 (Pg C) _hectare (Mg C) ° (Pg C) (Pg C) (Mg C) >
Federal conservation units 4.82 0.051 170.0+ 37.9 1.0 4.92 0.126 163.7 + 34.9 25
State conservation units 1.90 0.012 141.3+37.3 0.6 5.81 0.313 165.2+35.1 5.1
Municipal conservation 0.00004 0.00002 1856412 325 0.244 0.003 166.8 +34.1 1.0

units

* The estimates do not have deductions for overlapping between conservation units at different administrative levels (federal, state or municipal), but overlapping between units
at the same administrative level was deducted.



30

Table S7. Carbon estimates in Indigenous lands that were analyzed in the present study in
Brazil’s Legal Amazonia and Amazonia biome regions.*

Remaining Mean remaining Mean carbon
. Total area  carbon stock Carbon loss carbon per loss per
Indigenous land* (km?)*** in 2014 through 2014 hectare in 2014 hectare
(in Mg C)
Acapuri de Cima 198.72 3260947.71 9241.11 164.55 168.35
Acima 406.22 7386079.35 47969.51 183.02 180.66
Agua Preta/Inari 1397.45  25861715.97 121709.60 185.96 181.07
Alto Rio Guama 2822.60  35580508.88  16877985.31 186.20 185.11
Alto Rio Negro 79764.47 1379743317.74  14138610.40 174.80 170.42
Alto Rio Purus 2618.36  29537650.93 287028.09 113.75 133.32
Alto Sepatini 260.59 4818122.28 19376.73 185.66 178.86
Alto Tarauaca 1423.74  24643735.66 196702.28 174.47 174.66
Alto Turiagu 5294.49  90972692.72 7565732.25 186.22 184.90
Anambé 85.95 1375399.75 186468.18 184.52 163.40
Ananas 26.12 138081.13 0.00 52.86 -
Anaro 304.60 903632.08 0.00 29.67 -
Andirad-Marau 7905.75 138013082.27 7308724.03 184.27 175.73
Aningal 76.67 559094.29 17239.17 74.15 136.69
Anta 32.63 127876.07 17597.89 41.57 94.05
Apiaka do Pontal e Isolados 9827.51 131548498.64 671427.33 134.53 137.12
Apiaka/Kayabi 1096.24  17151757.70 586959.47 162.05 155.09
Apinayé 141755  18717471.11 2000815.26 149.55 120.58
Apipica 6.52 7358.03 113388.76 185.47 185.13
Apurind do Igarapé Mucuim 732.08 13140003.98 68694.64 180.49 169.44
Apurind do Igarapé Séo Jodo 182.47 2954252.39 123051.42 169.01 160.33
Apurina Igarapé Tauamirim 1004.66 17161877.91 34184.40 171.29 124.46
Apurind Km 124 BR-317 422.89 7445579.47 290701.18 183.00 181.38
Apyterewa 7738.10 125444976.63  12777103.36 178.26 182.28
Araca 509.38 2050910.66 133657.22 41.00 145.12
Arara 2748.77  46852104.04 550958.82 172.39 178.30
Qirr"’]‘g’l‘]da Volta Grande do 255.15  4391762.78 305211.41 184.08 184.21
Arara do Igarapé Humaité 874.62  11242965.51 79323.21 129.27 162.86
Avrara do Rio Amonia 207.53 2253283.93 139604.47 115.34 114.67
Arara do Rio Branco 1146.60  18772563.69 169596.05 165.21 164.77
Arariboia 4138.09  71073308.23 4468092.21 182.37 185.51
Arary 407.27 7308817.01 74045.73 181.25 183.83
Araweté Igarapé Ipixuna 9409.30 153928459.35 738257.11 164.37 165.34
Aredes 1802.79  18184431.48 484428.07 103.26 115.80
Aripuana 749272 128894982.86 481433.52 172.68 169.26
Ariramba 103.64 1836068.20 16471.16 178.86 166.68
Awa 1167.72  14127152.03 7625285.37 186.57 185.75
Bacurizinho 2167.77  25355267.84 2754332.06 130.40 123.32
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Remaining

Mean remaining Mean carbon

. Total area carbon stock Carbon loss carbon per loss per
Indigenous land** (kmP)*x in 2014 through 2014 o tare in 2014 hectare
(in Mg C)
Badjonkore 222093  20950491.65 779550.33 97.06 125.00
Baia dos Guatd 192.31 1622728.61 2096.74 84.50 77.51
Bakairi 626.61 996626.46 113475.09 17.84 16.66
Balaio 257045  46765594.14 290673.40 183.05 185.38
Banawa 1925.99  35427746.99 141542.01 184.68 185.73
Barata Livramento 128.79 631304.84 52594.38 50.47 141.56
Barreira da Missdo 17.74 150554.19 137562.59 185.95 142.61
Barreirinha 23.69 379959.67 60078.93 185.65 186.38
Barro Alto 19.38 317858.02 30118.85 179.02 185.24
Batelao 1171.42  15095641.07 1342459.92 139.34 152.45
Batovi 50.42 542786.62 21128.99 110.90 143.30
Bau 15384.81 257159802.46 136433.26 167.24 169.78
Betania 1225.90  19791375.23 552110.11 165.53 182.64
Boa Vista 3.37 5979.59 0.00 17.74 -
Boca do Acre 265.92 4559146.79 311627.41 183.05 184.89
Bom Intento 14.98 184924.35 9125.30 127.91 173.36
Bom Jesus 8.70 27728.47 0.00 31.86 -
Boqueirdo 164.32 1102682.69 66140.56 70.14 93.21
Braganca-Marituba 135.10 2290449.92 213861.02 185.39 185.13
Cabeceira do Rio Acre 785.74 8171289.99 86290.80 104.81 141.08
Cacau do Tarauaca 286.51 4169907.94 97691.29 148.51 170.39
Cachoeira Seca 7340.01 11849224491 7335170.23 171.49 170.44
Cacique Fontoura 323.30 867482.99 222480.41 33.00 36.80
Caititu 3097.08  49308068.92 252634.91 160.01 162.55
Cajueiro 44.68 170437.19 2577.76 38.29 153.10
Cajuhiri Atravessado 125.28 2070162.79 235148.40 184.11 183.12
Camadeni 1508.85  27783891.36 24305.98 184.31 176.71
Camicua 583.97  10577181.89 92100.23 182.80 172.68
Campinas/Katukina 335.73 5780851.72 125396.53 176.00 172.37
Cana Brava/Guajajara 1355.58 17210605.18 3092231.75 149.42 151.77
Canauanim 114.52 875226.93 535226.35 111.30 149.18
Capoto/Jarina 6345.01  70469124.41 719027.87 112.05 128.04
Caru 1708.58  28597930.46 2934812.65 185.29 177.72
Catipari/Mamoria 114958  20921835.16 50565.22 182.46 171.64
Cayabi 1108.34  14446504.34 15626.31 130.49 124.02
Chéo Preto 126.78 379206.68 151027.15 46.51 33.38
Coata-Laranjal 11528.81  198875615.57 1263224.77 173.70 158.67
Cué Cué / Marabitanas 8071.98 135824479.27 2089814.81 170.94 165.26
Cuia 13.43 157416.58 92415.06 186.23 185.68
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Cuiu-Cuiu 364.35 6536243.00 151798.36 183.62 181.25
Cunh@-Sapucaia 4708.79 79339208.29 177488.97 168.87 166.73
Deni 15282.13 278088405.28 1038163.18 182.66 180.24
Diahui 473.89 8113814.14 341440.00 178.25 182.50
Enawené-Nawé 7459.06 57331603.84 295700.23 77.14 108.96
Erikpatsa 813.87  12752876.65 190664.71 158.98 163.17
Escondido 1689.05  30455333.33 72246.58 180.74 179.51
Espirito Santo 338.40 5196327.56 0.00 153.56 -
Estacdo Parecis 21.71 91767.53 1024.93 42.63 56.90
Estivadinho 20.34 50753.67 1494.07 25.99 18.31
Estrela da Paz 125.79 2118440.04 176936.03 182.61 180.97
Evare | 5487.14 95995805.27 2241271.22 180.19 140.41
Evare I 1726.95 29717030.88 241300.24 173.44 177.96
Figueiras 98.55 454338.38 1615.38 46.33 32.99
Fortaleza do Castanho 27.53 371703.36 86721.86 164.77 174.36
Fortaleza do Pataua 7.61 123660.18 18335.02 186.48 186.48
Funil 158.37 440951.47 122139.52 36.34 32.97
Galibi 62.90 1002153.42 40230.92 164.97 186.48
Gavido 83.99 1518696.20 47325.91 186.47 185.68
Geralda Toco Preto 185.16 2466526.08 620428.09 176.89 135.68
Governador 421.04 3374322.33 680078.19 93.17 115.54
Guajahd 50.30 847429.93 60.91 168.49 173.51
Guanabara 156.14 2632944.88 116649.69 176.09 176.26
Hi Merima 6768.27 125144274.87 88546.57 185.03 178.49
Igarapé Capana 1293.05 23907867.70 22422.11 185.08 174.96
Igarapé do Caucho 121.03 1617270.98 278917.35 162.13 131.05
Igarapé Grande 11.90 167992.80 53073.49 186.01 185.17
Igarapé Lage 1073.23  16565959.99 926667.68 162.86 165.31
Igarapé Lourdes 1966.14 31982038.38 913981.63 167.26 169.31
Igarapé Ribeirdo 478.58 7613041.32 189936.92 162.98 165.67
Igarape fahocado Alto 2.87 43592.30 688463 17608 175.75
Ilha do Camaledo 1.66 21605.44 7186.99 174.22 172.07
Inauini/Teuini 4683.29 86554769.00 104504.32 185.05 179.18
Inawebohona 3773.16 22804520.49 425264.75 61.11 102.88
Ipixuna 2153.26 39038929.25 6973.38 181.42 51.59
Irantxe 455.54 3892517.60 122492.65 91.96 37.95
Itaitinga 1.36 11682.60 0.00 86.03 -
Itixi Mitari 1822.73 32457693.51 343454.01 180.04 172.42
Ituna/ltata 1369.93  23076431.55 39671.10 168.74 166.45
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Jabuti 142.23 336313.25 5121.91 23.70 149.67
Jacamim 1925.88  22587610.77 41804.33 117.47 139.20
Jacaretiba/Katauixi 6088.64  85448588.00 820006.51 141.66 144.43
Jaminaua/Envira 805.82  8053676.00 73039.31 100.85 100.85
Jaminawa Arara do Rio Bagé 288.65 4098647.41 11364.14 142.53 105.05
Jaminawa do lgarapé Preto 256.54 4612425.07 37245.86 181.28 176.78
Japuira 1544.85  24879448.56 691244.85 165.52 165.48
Jaquiri 19.18 316984.50 125.96 165.36 175.00
Jarawara/Jamamadi/Kanamati 3889.61 71246724.79 510715.33 184.53 178.30

Jarudore 47.69 5230.70 162069.28 37.04 35.02
Jatuarana 50.94 900228.19 26607.22 182.90 154.94
Jauary 24819  1780268.03 938529.05 112.09 105.02

Juininha 70326  1684828.10 1760.33 23.99 17.39
Juma 384.80  6815286.64 7894.26 177.33 160.83
Jumina 417.46  2907172.18 23747.87 69.91 149.08
Kampa do Igarapé Primavera 219.56 2419143.31 15172.05 110.83 118.04
Kampa do Rio Amonea 860.07 11575475.14 48063.59 135.08 153.09
ranpae Isolados do Rio 232745 3030447620  203871.99 131.03 138.52
Kanamari do Rio Jurua 6017.46  106589327.34 447979.80 177.89 174.87
Kanela 1255.76  3650349.93 170315.71 29.41 117.79

Kanela Memortumré 1003.03 3866933.35 178135.96 39.31 91.86
Karaja de Aruana 1 8.94 98996.60 7387.12 120.68 100.26
Karaja Santana do Araguaia 14.55 41460.92 7560.26 29.98 105.66
Kararad 3307.48  54189450.60 14177.36 163.89 137.85
Karipuna 1530.07  24835304.21 107970.65 163.02 163.14
Karitiana 897.22  14091899.72 142614.88 158.58 165.61
Katukina/Kaxinawé 23240 380780353 249819.99 175.50 161.93
Kawahiva do Rio Pardo 410652  69040437.45 737241.74 169.95 167.36
Kaxarari 1462.93  25233037.09 171679.81 173.66 173.76
gfgﬂ”a""é Ashaninka do Rio 894.05  15711898.81 204729.08 178.05 176.30
gj‘t’é'”a""é Colonia Vinte e 1.05 3758.89 13828.95 167.89 167.89
é:;:;;‘x‘f da Praia do 60646 911072225  293927.26 154,57 172.50
ﬁ’ég‘oa""é do Baixo Rio 8711  1446781.16 94486.32 176.99 176.25
Kaxinaw4 do Rio Humaita 1288.08  18312016.93 82492.95 142.83 137.83
Kaxinaw4 do Rio Jorddo 31047  4596468.61 25070.69 149.02 123.82
Kaxinawé Nova Olinda 258.08  4311134.72 86189.93 170.55 162.66
Kaxinawa Seringal 11561 197288335 61424.82 176.02 174.31

Independéncia
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Kayabi 10539.67 131022096.23 5292480.71 128.62 149.98
Kayapo 32865.69 487144147.74 1997755.50 148.83 148.63
Koatinemo 3878.13  63248674.69 92802.14 163.33 163.97
Kraho-Kanela 76.99 370148.13 78776.99 57.46 62.67
Kraolandia 3058.32  10261093.45 70518.31 33.77 36.31
Krenrehé 59.78 187843.51 10859.68 33.57 28.37
Krikati 1450.67 6438568.71 4063196.11 58.78 114.38
Kulina do Médio Jurua 727142  129267743.85 742803.42 178.82 174.84
Kulina do Rio Envira 818.98 9220029.08 42649.06 113.13 107.49
Kulina lgarapé do Pau 455.70 5440549.52 77116.69 121.25 110.08
Kumaru do Lago Uala 799.10  14308247.05 126848.55 180.69 175.65
Kuruéya 1666.23  27867887.05 46673.07 167.53 171.47
Kwaza do Rio Séo Pedro 168.04 1640198.19 80789.33 101.69 119.67
Lago Aiapua 239.34 2405151.00 74573.12 102.38 168.63
Lago Capand 63.26 1065654.64 88.51 168.65 12.52
Lago do Beruri 42.74 637430.52 90921.23 175.33 142.36
Lago do Correio 132.20 2252793.69 12526.89 171.71 124,57
Lago do Liméo 81.96 1468876.51 19503.86 181.69 174.68
Lago do Marinheiro 35.79 483989.75 109907.01 165.54 167.66
Lago Jauari 120.29 1797987.16 160166.08 162.58 165.15
Lagoa Comprida 132.46 1498347.48 521793.00 152.86 151.52
Lagoa dos Brincos 17.80 268918.74 0.00 151.10 -
Las Casas 213.54 314905.17 116055.31 17.37 35.93
Lauro Sodré 94.84 1555730.81 115810.44 176.25 176.26
Macarrdo 434.59 7183796.90 209823.14 171.27 138.51
Mée Maria 628.91  11265376.72 463296.08 186.49 186.55
Malacacheta 285.50 3706210.25 426912.87 144.22 149.73
Mamoadate 3128.91  42784284.55 117875.45 137.15 126.53
Mangueira 46.34 455769.55 68572.06 109.68 143.24
Manoa/Pium 439.89 3641626.39 441538.02 89.25 138.54
Manoki 2519.31  29635697.07 5819674.24 140.24 143.31
Mapari 1573.91  28445672.01 20667.29 180.87 172.60
Marad Urubaxi 943.00  16470424.26 17538.21 174.84 179.52
Maracaxi 7.18 44429.11 88459.08 185.06 185.06
Maraita 549.40 6109356.44 1562.12 111.23 111.14
Maraiwatsede 1653.46 5674032.86  14842512.49 106.57 132.40
Marajai 9.80 99.09 163587.74 185.06 167.00
Maranduba 3.75 26802.54 1385.90 73.41 137.45
Marechal Rondon 1002.96 1953791.70 24413.91 19.77 16.45
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Mar6 423.89 7655925.11 240138.83 186.30 185.41
Massaco 4200.90 50355045.10 225178.48 120.25 169.84
Matintin 217.76 3684629.49 81041.41 173.17 162.37
Mawetek 1155.32  21023882.84 129337.47 183.12 178.62
Médio Rio Negro | 17761.60 313141280.34 1412451.48 177.11 174.73
Médio Rio Negro Il 3157.28 57102977.92 45744451 182.50 161.22
Menkragnoti 49304.01 796328187.68 625234.15 161.64 166.57
Menkii 1914.46 18106361.21 6627598.95 131.22 123.98
Meria 5.83 30254.49 77785.54 186.11 185.20
Merure 827.86 3422901.79 46921.45 42.17 29.02
Miguel/Josefa 16.28 68473.88 142154.72 85.94 171.02
Miratu 139.19 2169497.71 344626.19 180.03 184.46
Morro Branco 0.49 2.79 7350.25 149.81 149.81
Moskow 141.89 1323447.64 404869.10 114.45 154.20
Munduruku 23859.75 327895410.79 1437539.90 138.09 125.86
Munduruku-Taquara 253.14 4561546.13 148497.49 186.13 184.10
Muriru 55.47 459450.36 108478.70 94.36 159.97
Murutinga/Tracaja 133.06 1573257.83 431850.60 143.58 183.88
Nambikwara 10033.32 48626663.00 236231.54 48.58 100.96
Natal/Felicidade 3.34 41531.75 0.00 124.18 -
Nhamunda/Mapuera 10490.11 192387005.84 2244126.76 185.60 179.99
i%?a'fjsgra”‘?a do Rio 199.08  3589950.24 77625.49 184.22 184.54
Nova Jacunda 4.01 47863.09 26949.52 186.68 186.79
Nove de Janeiro 2294.25 39799339.05 156515.99 174.12 184.97
Nukini 319.96 5426405.76 307932.58 179.59 172.89
Ouro 138.01 393791.35 0.00 28.53 -
Pacaas Novas 2813.04 45979414.10 778560.45 166.13 171.87
Padre 7.97 125812.80 21486.41 185.82 179.10
Panara 4989.57 75778104.11 1140423.61 154.20 151.24
Paquicamba 242.31 3076234.75 402859.41 142.10 155.99
Parabubure 2249.85  10438802.17 166676.90 47.79 25.39
Paracuhuba 9.39 119040.69 52665.44 185.30 177.53
Parakana 3512.59 65056592.66 588792.33 186.89 186.68
Parané do Arauat6 59.01 708112.41 204420.57 150.01 173.18
Parana do Boa Boa 2450.06 43695311.76 107835.90 178.77 183.76
Parané do Paricé 80.07 1347169.10 0.00 168.26 -
Paresi 5625.61 9510569.39 1271721.66 19.44 17.32
Parque do Araguaia 13594.39 49851310.28 1503589.73 37.12 91.24
Parque do Aripuand 16007.91 235129237.83 666554.60 147.34 135.69
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Parque do Tumucumaque 30645.39  462068438.90 308039.83 150.98 76.96
Parque do Xingu 26433.29 322130037.35 5048905.80 123.67 131.23
Pataua 6.15 82788.39 31694.67 186.39 185.16
Paukalirajausu 674.49 8231149.70 633076.38 130.62 142.76
Paumari do Cuniua 428.13 7589784.06 32903.69 178.06 175.89
Paumari do Lago Manissua 229.71 3970830.87 20062.30 173.82 157.66
Paumari do Lago Maraha 1186.84 20053841.90 147684.69 170.43 145.14
Paumari do Lago Paricé 157.93 2652157.08 19773.88 169.15 174.34
Paumari do Rio Ituxi 75.69 146831.78 12293.67 19.60 160.86
Peneri/Tacaquiri 1898.08  32357219.67 298138.44 171.99 178.51
Pequizal 97.93 1287048.02 162778.00 147.96 148.78
Pequizal do Naruvétu 278.73 2701637.70 744962.52 118.85 144.86
Perigara 108.07 401571.08 15917.27 38.47 43.04
Pimentel Barbosa 3275.98 13953429.66 399449.35 43.78 44.82
Pinatuba 296.49 5063715.10 190069.53 176.97 183.51
Piraha 3469.92  61920417.58 179536.50 178.98 174.46
Pirineus de Souza 284.55 1777335.02 202957.26 66.30 123.29
Piripkura 242422  38495332.27 1574045.68 165.36 163.47
Pirititi 433.39 8017384.79 44522.15 186.03 184.20
Pium 45.62 180427.51 18721.44 40.77 136.94
Ponciano 43.24 669481.15 108182.70 181.98 167.59
Ponta da Serra 155.52 477858.04 0.00 30.73 -
Ponte de Pedra 169.65 818433.53 15403.81 49.65 32.10
Porquinhos 794.09 6443504.60 105458.07 82.04 120.83
Z%raqn‘}'e”kﬁ‘;s dos Kanela 301236 1462068174  986949.36 50.24 96.35
Portal do Encantado 430.20 1213944.82 124769.72 31.09 31.39
Porto Limoeiro 49.96 853078.39 4060.68 171.55 175.00
Porto Praia 47.67 708132.41 1175.20 148.76 175.00
Poyanawa 244.92 4113917.06 274820.32 179.69 172.05
Praia do indio 0.32 5832.55 - - -
Praia do Mangue ) 0.32 5199.77 - - -
Prosperidade 55.73 899360.96 454,73 161.61 58.68
Raimunddo 42,77 316830.52 150570.55 98.46 142.22
Raposa Serra do Sol 17376.22 86985663.25 970953.48 50.27 131.38
Recreio/Sao Félix 2.39 540.24 16747.53 36.61 74.74
Rio Apaporis 1070.44  19633137.55 93399.45 184.34 173.08
Rio Bia 11856.38  215686036.83 508959.58 182.36 176.85
Rio Branco 2363.20  39642059.15 516565.49 169.93 170.17
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Rio Formoso 200.90 975316.46 71863.17 51.67 59.17
Rio Gregorio 2800.27  40001995.32 422784.75 144.83 110.19
Rio Guaporé 1159.75 17476518.44 334328.49 153.68 148.34
Rio Jumas 94.77 1691211.26 33068.74 182.09 174.81
Rio Manicoré 193.34 3519204.43 14799.21 182.93 154.33
Rio Mequens 1077.73 16905793.73 641119.16 162.77 163.93
Rio Negro Ocaia 3401.02 56811229.87 614238.55 168.80 173.07
Rio Omeré 261.58 3316566.98 665625.65 152.52 150.81
Rio Paru DEste 11943.69 221547380.10 201089.74 185.67 179.11
Rio Pindaré 152.66 366923.81 1367970.03 58.10 152.82
Rio Téa 4111.30 71613353.52 128842.89 174.57 142.63
Rio Urubu 275.62 3903126.78 649361.53 165.75 161.78
Riozinho do Alto Envira 2600.74 27475572.33 24206.39 105.74 100.85
Rodeador 23.24 147133.84 64559.51 77.86 148.67
Roosevelt 2297.15 37257026.64 847043.23 165.76 171.29
Sagarana 181.86 1413787.61 224486.44 83.65 174,73
Sai-Cinza 1249.54 20462484.31 336246.16 166.28 177.64
Sangradouro/Volta Grande 1024.59 4940304.59 73264.37 49.30 32.61
Santa Cruz da Nova Alianca 59.71 1025138.98 58422.89 181.24 185.32
Santa Inez 301.54 4051953.55 26853.15 135.81 84.44
Santana 358.48 2039701.67 54327.21 57.97 81.88
Sao Domingos - MT 63.45 216468.61 135288.95 70.20 41.48
Ei?a;%m'”gos do Jacapari e 1347.80  22384598.72 87771.20 166.70 176.19
Séo Francisco do Canimari 14.68 246994.31 26232.23 186.19 185.93
Séo Leopoldo 724.06 12416463.75 176669.21 174.06 164.96
Séo Marcos - MT 1742.11 7684865.98 192122.12 44,81 70.71
Séo Marcos - RR 6509.39  30812345.55 808838.05 47.71 156.16
Séo Pedro 6.15 86958.80 19287.48 173.99 166.79
Sao Pedro do Sepatini 276.01 5091039.23 15217.60 185.02 177.50
Sao Sebastido 601.53 10697466.86 107487.14 179.62 180.56
Sapotal 12.65 188436.60 4091.03 158.00 56.32
Sararé 84.01 305484.26 41403.49 37.63 146.05
Saraua 185.85 2485129.35 942029.10 184.32 184.61
Sepoti 2514.08 44995094.90 57560.42 179.19 185.67
Serra da Moca 113.60 324804.37 15008.72 28.87 135.44
Serra Morena 1477.38 23537353.59 135168.41 160.25 157.09
Seruini/Mariene 1448.83 25479822.11 37324.75 176.12 180.85
Sete de Setembro 2490.10  40399503.73 952184.06 166.10 164.56
Setemd 492.53 9016617.90 81622.20 184.79 177.16
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Sissaima 87.72 1101592.33 527901.31 186.00 185.25
Sororé 260.94 4619782.93 256741.25 186.89 186.79
Sucuba 59.77 187747.87 9429.89 31.77 140.04
Sururua 361.50 6268378.69 96360.24 176.06 176.26
Tabalascada 130.02 625407.61 364564.72 59.02 151.53
Tabocal 9.05 133245.03 30995.37 185.53 165.73
Tadarimana 95.43 1248264.40 82852.99 139.51 139.19
Taego Awa 290.89 851829.64 359389.91 42.33 40.08
Taihantesu 52.62 350149.48 59720.57 72.20 144.62
Tanaru 80.70 1118632.77 110374.58 152.35 151.67
Tapirapé/Karaja 660.74 5528494.21 151029.71 86.05 82.70
Tembé 10.67 104319.49 93080.31 185.06 185.06
Tenharim do lgarapé Preto 857.42 10872522.33 153567.64 128.29 155.07
Tenharim Marmelos 4983.70 59194114.10 387587.65 119.28 183.00
g‘;”ha”m Marmelos (Gleba 474949  83594032.19 364866.45 176.75 183.44
Terena Gleba Iriri 303.76 4834283.79 132273.45 163.51 163.02
Tereza Cristina 290.07 2188760.13 24814.77 76.33 74.92
Tikana de Feijoal 414.97 6962877.44 310879.83 175.24 176.26
Tikuna de Santo Antbnio 10.66 14702.55 167706.67 154.60 172.67
Tirecatinga 1304.79 4395974.54 30606.40 34.08 20.62
Tora 506.23 8458227.04 9603.85 167.36 116.44
Trincheira 17.42 274326.57 39113.47 180.61 175.64
Trincheira Bacaja 16546.41 298913351.46 1344927.72 181.45 185.77
Trocara 216.34 3757600.55 206319.66 184.85 157.99
Trocara - Doagéo 0.14 2624.66 0.00 186.89 -
Trombetas/Mapuera 39700.78 738621212.94 454493.50 186.16 181.42
Truaru 60.04 263823.11 33460.37 46.25 111.71
Tubardo Latunde 1167.47 14563889.44 280763.08 126.78 149.76
Tukuna Porto Espiritual 29.65 460014.76 62604.81 176.26 176.26
Tukuna Umariagu 48.55 610717.31 235291.20 174.48 173.70
Tumia 1242.40 22973857.66 104291.46 185.77 182.63
Tupa-Supé 85.85 1586285.14 6526.07 186.46 83.58
Turé/Mariquita 1.49 16622.98 11092.79 186.44 186.45
Turé/Mariquita I 6.03 76535.26 35662.32 186.25 186.10
Tuwa Apekuokawera 117.57 95696.46 2085030.66 186.22 185.45
Uaga 4700.98 57412402.59 1077197.76 123.72 178.03
Uati-Parana 1292.08  22919365.54 208380.73 179.01 177.59
Ubawawe 519.13 2008449.90 213793.08 43.88 34.81

Uirapuru 216.65 288576.06 122318.32 19.84 17.17
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Table S7 (Continued)
Remaining Mean remaining Mean carbon
. Total area  carbon stock Carbon loss carbon per loss per
Indigenous land** (km?)x in 2014 through 2014 1,0 tare in 2014 hectare
(in Mg C)

Umutina 276.09 3225733.15 183804.22 122.70 139.26
Uneiuxi 9532.35 156268205.27 101251.28 164.04 171.31
Urubu Branco 1676.67 12818558.03 3843141.77 94.15 121.96
Urucu/Jurué 127.51 1447534.15 427988.29 145.53 152.65
Uru-Eu-Wau-Wau 18695.84  251970102.68 2702585.79 135.96 165.22

Utaria Wyhyna/lrodu Irana 1775.78 8961094.83 45543.71 50.75 45.82
Utiariti 4097.97 11141108.98 210443.55 27.91 19.80
Vale do Guaporé 2406.66 2894194451 1770227.97 126.68 145.11
Vale do Javari 85325.55 1501374929.43 3905967.87 176.45 164.58
Vista Alegre 131.74 1943107.86 243038.51 165.93 166.04
Vui-Uata-In 1215.82 22197466.83 336694.26 185.60 169.63
Waidpi 6045.25 112584340.61 375794.93 186.86 186.87
Waimiri-Atroari 25897.17  475522375.98 527644.29 183.83 174.48
WaiWai 4042.78 69077217.36 610617.99 172.35 174.93
Wawi 1500.34 19083675.98 1310819.74 135.40 144.24

Wedezé 1460.02 3824387.35 522888.05 29.53 31.70
Xambioa 33.38 438518.49 102728.59 162.27 161.51

Xerente 1713.86 6703015.50 241289.98 40.80 33.99
Xikrin do Rio Catete 4360.37 72388527.58 1045713.58 168.43 166.92
Xipaya 1785.46 30895344.72 21156.94 173.16 164.59
Yanomami 94873.78 1697967048.02 4329117.53 179.43 176.54
Zoe 6688.06 122964197.37 85250.95 183.98 185.89
Zor6 3546.15  56165249.96 2965300.39 166.81 165.58
Zuruahd 2381.22  43539205.75 228613.93 183.80 184.95

* Carbon estimates (both stock and loss) refer to the vegetation remaining in 2014 and to the original vegetation cleared
through 2014, respectively, without considering post-clearing recovery of secondary vegetation. The estimates of carbon loss
and the stock in the remaining vegetation in 2014 may, in certain protected areas, be affected by the overlapping of classes
(e.g., watercourses, forest, non-forest and deforestation), which differ between the carbon map (Nogueira et al. 2015) and the
maps of the Project for Monitoring Deforestation in Amazonia (PRODES) and the Project for Monitoring Deforestation of
the Brazilian Biomes by Satellite (PMDBBS) (Brazil, IBAMA 2015; Brazil, INPE 2016) (see Table S1).

** Name and geographical information for each Indigenous land were obtained from Brazil, FUNAI (2015).

*** Total area in each Indigenous land was calculated from vector map available from Brazil, FUNAI (2015). For some
indigenous lands the total area calculated from the vector maps may differ from the total area given in other official
documents.

@ Carbon values refer to original carbon stock without any carbon loss due to clearing.
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Table S8. Carbon estimates in conservation units (federal, state and municipality) that were
analyzed in present study in Brazil’s Legal Amazonia and Amazonia biome regions.*

.. . Mean
Administrative Remaining e Femaining Mean
. . (federal_, state Total carbon stock carbon per carbon loss
Conservation unit** or municipal) area in 2014 by 2014 hectarein  per hectare
and protection (km?)**** 2014
*kk
levels (in Mg C)

Q;??u?ﬁl Protegdo Ambiental MSU 16691.30 241008322.66  208964.68 14451 149.74
Area de Protecdo Ambiental - SSU 15647.30 229141796.09  256631.07  146.58 171.78
Baixo Rio Branco
Area de Prote¢do Ambiental ssU 253438  7130288.03  6806300.69  54.02 56.05
da Chapada dos Guimaraes
Avrea de Protegio Ambiental
i Fazendinha SSU 1.49 22339.57 29812  152.42 152.42
Area de Protecdo Ambiental ssu 1503 249901.98 62818  166.70 175.00
da Ilha do Combu
Area de Protecdo Ambiental SsU 21.90 6910332 20483389  167.88 165.77
da Regido do Maracand
Area de Protecio Ambiental
da Regi&o Metropolitana de SSU 57.43  419031.91  604461.64  173.00 182.00
Belém
Avrea de Protecdo Ambiental ssu 473213 778906010 344229853  23.29 24.81
das Cabeceiras do Rio Cuiaba
Area de Protecio Ambiental SSU 15597  534050.58 14297023  45.46 37.15
das Nascentes de Araguaina
Area de Protecio Ambiental
das Reentrancias SSU 13235.77 40549480.36 105381363.23  62.00 157.39
Maranhenses
Area de Protecio Ambiental SSU 2458  299363.40 15716.28  127.45 144.19

de Algodoal-Maiandeua

Area de Protecdo Ambiental
de Presidente Figueiredo - SSU 4085.57 68526137.01  6997598.38 184.92 184.26
Caverna do Moroaga

Area de Protecdo Ambiental

o S0 Geraldy do Araguala SSU 267.03 119243574 229052051  94.29 162.95
Area de Protecdo Ambiental SsU 45244.26 514783312.36 24301260.19  117.45 171.72
do Arquipélago do Marajo

Area de Protecdo Ambiental FSU 232.83 245868594 159713581  177.32 169.61
do lgarapé Gelado

Area de Protecio Ambiental

%0 Itapiract SSU 355 32021.95 27633.85  167.89 167.89
Area de Protecéo Ambiental SSU 5682.07 3121728432 3032378158  79.30 173.75
do Lago de Tucurui

Avrea de Protecdo Ambiental ssu 21873 83491873 12487323  41.06 81.08
do Rio Curiau

Avrea de Protecdo Ambiental ssu 6758 21446671 51937031  66.06 147.91
do Rio Madeira

Area de Protecao Ambiental SSU 7845  297555.45 9116443  47.83 56.15

do Salto Magessi
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Table S8 (Continued)

L. . Mean
Administrative Remainin remainin Mean
(federal, state Total 9 carbon loss g
. . S carbon stock carbon per carbon loss
Conservation unit** or municipal) area . by 2014 -
. 2 in 2014 hectare in  per hectare
and protection (km?)**** 2014
levels*** -
(in Mg C)

Area de Protecao Ambiental FSU 20403.33 34682841428 13757461.10  177.28 163.93
do Tapajés
Avrea de Prote¢do Ambiental ssu 50143 99102649 79660050  39.91 31.47
Foz do Rio Santa Tereza
Avrea de Protecdo Ambiental SSU 300.19  1110389.24  3145749.82  120.69 151.10
Igarapé S&o Francisco
Area de Protecdo Ambiental SSU 15700.08 39941505.33 24328300.13  43.85 36.90
Ilha do Bananal/Cantdo
Area de Protegdo Ambiental SSU 134950 154451757 16089.80 1153 15.40
Jalapdo
Area de Protecdo Ambiental SSU 638.59  736548.13  959363.38  25.40 2752
Lago de Palmas
Area de Protecdo Ambiental ssU 75451 184458733  387908.32  29.32 30.95
Lago de Peixe/Angical
Area de Protecdo Ambiental ssu 18585  369368.10 176814683  55.69 147.93
Lago de Santa Isabel
Area de Protecio Ambiental
Lago de Sio Salvador do ssu 8464  180211.02 14340057  42.37 34.05
Tocantins. Parana e
Palmeirdpolis
Area de Protecao Ambiental SSU 5177  293477.79 61428626  172.91 176.55
Lago do Amapa
Area de Protecdo Ambiental
Margem Direita do Rio SSu 4617.37 71575134.43 11902667.52  181.56 176.30
Negro-Setor Paduari-
Solimdes
Area de Protecio Ambiental
Margem Esquerda do Rio SSu 5683.22 100775166.09  2435765.34  181.78 174.67
Negro-Setor Aturia-
Apuauzinho
Area de Protecdo Ambiental
Margem Esquerda do Rio ssu 55036 826033841 193375134  183.69 176.33
Negro-Setor Taruma Agu-
Taruma Mirim
Avrea de Prote¢do Ambiental FSU 3087.42 898476413 56990652  31.70 2251
Meandros do Araguaia
Avrea de Protecdo Ambiental MSU 75445 128594846 153872026  40.64 35.13
Municipal do Arica-Acu
Area de Prote¢do Ambiental ssU 70857 166524631 106191564  39.98 36.36
Nascentes do Rio Paraguai
Area de Protecio Ambiental
Nhamunds SSU 201597 1398923.73  547334.71 7.08 138.92
Area de Protecio Ambiental
Parque Linear do Binda®™ MSU 0.06 i i i i
Area de Protecao Ambiental SSU 560.73  534737.55 81072681  12.74 57.48

Paytuna
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Table S8 (Continued)

Administrati Mean
ministrative Remaining remaining Mean
(federal, state Total bon stock Carbon loss b bon |
Conservation unit** or municipal) area carbon stoc by 2014 carbon per- - carbon 10ss
: 2 in 2014 hectare in  per hectare
and protection (km®)**** 2014
levels*** -
(in Mg C)

Avrea de Protecdo Ambiental FSU 40164 56077320  884537.36  38.44 3458
Serra da Tabatinga
Avrea de Protecdo Ambiental ssu 111883 417501837  976469.16  47.97 39.29
Serra do Lajeado
Area de Protecdo Ambiental MSU 22632  1736124.96 193333429  152.88 171.45
Tarumé/Ponta Negra
Area de Prote¢do Ambiental SSU 16784.64 206264573.38 78813841.77  168.90 172.38
Triunfo do Xingu
Area de Relevante Interesse SsU 25654 432136095 13295873 17351 177.49
Ecoldgico Japiim Pentecoste
Area de Relevante Interesse FSU 13177 2304092.77 0.00  174.86 ;
Ecoldgico Javari Buriti
Area de Relevante Interesse
Ecol6gico Museu Parque MSU 0.01 228.43 - - -
Seringal @
Area de Relevante Interesse
Eco!oglco Pafqt_Je Ambiental MSU 0.04 693.43 ) ) i
Antoénio Danubio Lourenco
da Silva®
Area de Relevante Interesse
Ecoldgico Projeto Dinamica FSU 31.80 46723829 12440607  186.25 185.31
Biol6gica de Fragmentos
Florestais
Area de Relevante Interesse
Ecoldgico Seringal Nova FSU 25.74 271188.06 208808.14 186.48 186.48
Esperanca
EAS;":‘JZO Ecologica Alto FSP 6667.72 124137759.60 4456488  186.24 185.17
Estagdo Ecologica da Serra FSP 27159  1748344.70 1157353 6571 20.88
das Araras
Estacdo Ecoldgica da Terra
3o Meio FSP 33731.31 556461028.80 797976524  167.34 166.82
Estagdo Ecologica de FSP 867.98 1538179554  316725.94  180.90 179.02
Caracarai
Estacdo Ecoldgica de Cunid FSP 1853.78 2792663528  193880.87  151.58 169.33
Estagdo Ecoldgica de Iqué FSP 2159.73 22404299.86  421810.14  105.15 145.45
Estagdo Ecol6gica de Jutal- FSP 289514 51964662.21  189189.06  180.14 180.15
Solimoes
Estagéo Ecolégica de Maraca FSP 1035.36 14443978.48  382467.00  143.07 148.33
Estagio Ecologica de Maraca FSP 60253 238566429 7521226  40.22 80.69

Jipioca
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Table S8 (Continued)

L. . Mean
Administrative Remainin remainin Mean
(federal, state Total 9 carbon loss g
. . A carbon stock carbon per carbon loss
Conservation unit or municipal) area . by 2014 -
. 2 in 2014 hectare in  per hectare
and protection (km?)**** 2014
levels*** -
(in Mg C)

Estacdo Ecoldgica de Niquia FSP 2847.88 40218268.81 5588.75  141.24 182.87
Estacdo Ecoldgica de Taiama FSP 11555  1383718.76 0.00 119.75 -
E;tg?ao Ecologica do Grao SSP 42023.95 767773731.36 25333337  182.76 185.40
Estacdo Ecoldgica do Jari FSP 2310.85 42775635.28 121262.54 185.68 169.24
Esotgﬁfg Ecoldgica do Rio SSP 1026.72 14333396.07  536987.07  144.63 150.45
Estagdo Ecologica do Rio SSP 979.66 11222520.03 7827432  115.30 124.19
Roosevelt
Estagéo Ecologica do Sitio SSP 1.26 5284.58 15935.79  167.89 167.89
Rangedor
E:;i%go Ecologica Juami- FSP 8315.24 150000340.87 845062  180.40 186.48
Estacdo Ecolégica Rio Acre FSP 777.78 11216830.55 0.00 144.22 -
Estacéo Ecologica Rio Flor Ssp 8537 146827622 000  171.99 ;
do Prado
Estagdo Ecoldgica Samuel SSP 699.35 10642001.38 55350852  160.09 159.99
Estagdo Ecolégica Serra dos SSP 879.50 14617355.61 141649  166.23 91.10
Trés Irmaos
Estacdo Ecologica Serra FSP 6294.73  8907351.43 17996.78  14.18 12.22
Geral do Tocantins
Floresta Estadual Apuf SSU 1827.56 27689398.08 18668.00  151.63 131.90
Floresta Estadual Aripuana SSU 3287.37 60316231.95 27295.14  183.57 168.54
Floresta Estadual Canutama SSU 1505.89 26123870.96 3961270  173.76 162.29
Floresta Estadual de Faro SSU 6284.29 115557086.42  291177.35  184.41 162.52
Floresta Estadual de Iriri SSU 439239 72113714.86  615379.01 16558 165.80
Floresta Estadual de
Rendimento Sustentado SSU 10.08 51692.41 11909155  169.66 169.40
Araras
Floresta Estadual de
Rendimento Sustentado SSuU 25.62 334326.47 84400.83 163.14 164.64
Cedro
Floresta Estadual de
Rendimento Sustentado do SSuU 970.98 17418521.75 194665.82 181.34 186.45

Rio Machado
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. . Mean
Administrative Remaining . . remaining Mean
. . (federal., §tate Total carbon stock carbon per carbon loss
Conservation unit** or municipal) area in 2014 by 2014\ iarein per hectare
and protection (km?)**** 2014
Kk k
levels (in Mg C)

Floresta Estadual de
Rendimento Sustentado do SSuU 526.14  8426277.81 726966.34 174.26 170.62
Rio Madeira "B"
Floresta Estadual de
Rendimento Sustentado SSuU 4.34 40629.64 34580.79 173.40 173.50
Gavido
Floresta Estadual de
Rendimento Sustentado SSuU 108.55 716613.62 1103568.46 167.07 168.09
Mutum
Floresta Estadual de
Rendimento Sustentado SSuU 11.35 48198.59 137008.24 163.40 163.03
Periquito
Floresta Estadual de
Rendimento Sustentado Rio SSuU 40.94 497845.70 197242.99 169.87 169.52
Vermelho (C)
Floresta Estadual de
Rendimento Sustentado SSuU 5.11 60661.78 22571.11 162.97 162.97
Tucano
Floresta Estadual de Tapaua SSuU 8814.22 156302044.92 342173.85 177.73 173.03
Floresta Estadual do Amapa SSuU 23702.34 432409066.87  3742490.74 184.06 178.12
Floresta Estadual do Paru SSuU 36100.62 652597655.22  1178167.99 181.13 164.46
Floresta Estadual do Ssu 31435.55 577512572.40  1260427.15  184.12 182.22
Trombetas
Floresta Estadual Manicoré SSuU 834.75 13824663.96 5785.65 165.72 104.81
Floresta Estadual MauUes SSuU 4498.35 78953098.02 2016906.03 180.58 159.77
Floresta Estadual Rio Urubu SSU 270.52 5026407.37 252.00 185.81 175.03
Floresta Estadual Sucunduri SSU 4811.02 83865767.83 10409.93 174.34 173.13
Floresta Nacional Altamira FSU 7255.22 121101992.87  2713206.96 170.75 166.47
Floresta Nacional de Amapa FSU 4603.58 85587969.26 150761.72 186.25 184.64
Floresta Nacional de Anaua FSU 2594.01 38003072.75 4412.09 146.52 177.13
%"fgersita Nacional de Balata- FSU 10800.04 189780238.11  963973.65  176.66 168.80
EL‘;LE;?"‘ Nacional de Bom FSU 97431 1347442852 221218755  160.80 162.27
Floresta Nacional de Carajas FSU 391256 67492659.62  1101630.31 175.27 178.09
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L. . Mean
Administrative Remainin remainin Mean
(federal, state Total 9 carbon loss g
. . S carbon stock carbon per carbon loss
Conservation unit** or municipal) area . by 2014 -
. 2 in 2014 hectare in  per hectare
and protection (km?)**** 2014
levels*** -
(in Mg C)

Floresta Nacional de FSU 3179.47 5825564641  246901.90  184.13 158.60
Caxiuana
Floresta Nacional de Humaita FSU 473161 84108961.44 12292458  178.01 185.54
Floresta Nacional de FSU 1366.99 21753584.59  3780279.62  186.85 186.44
Itacaiunas
IF"”ESU" Nacional de Itaituba FSU 212869 3803699497  116885.09  179.23 179.79
ﬁ'oresm Nacional de Itaituba FSU 3977.45 69947964.80  1283620.32  179.22 171.96
Floresta Nacional de Jacunda FSU 2212.00 37902603.53  633612.10  174.22 173.90
Floresta Nacional de FSU 5696.51 102605816.82  230897.74  180.52 180.98
Jatuarana
Floresta Nacional de Macaua FSU 1763.58  18534039.60 25335.06  105.24 101.55
'I:r:glrﬁrs]tla Nacional de Mapia- FSU 3680.49 65350540.21 9222896  177.38 173.63
Floresta Nacional de Mulata FSU 216321 30961091.33 46903.65  143.33 153.75
E'(;’;:Sta Nacional de Pau- FSU 0846.81 181373056.29  683267.54  184.93 173.88
Floresta Nacional de Purus FSU 256124 4714305155 42890827  185.76 183.29
Floresta Nacional de Roraima FSU 1696.27 29188100.74 339554.02 174.34 153.59
Floresta Nacional de Santa FSU 231538 2690543841  402234.68  118.00 114.24
Rosa do Purus
Floresta Nacional de Séo FSU 21148  2306795.21 16213.46  109.71 133.34
Francisco
Floresta Nacional de Saraca- FSU 441284 78164397.09 308571411  184.21 181.97
Taquera
Floresta Nacional de Tapajos FSU 5306.22 03631794.26 476842633  185.52 184.03
Floresta Nacional de

esta Naclon: FSU 1965.03 36317117.99 40724519  186.89 186.88
Tapirapé-Aquiri
Floresta Nacional de Tefé FSU 8651.22 15610046255 1736030.69  182.82 154.07
Floresta Nacional do Amana FSU 5426.61 99651813.09 781548.64 185.10 181.49
Floresta Nacional do FSU 19415.81 353455174.74  515046.00  182.32 178.02
Amazonas
Floresta Nacional do Crepori FSU 7403.96 136367099.63 515929.99 184.88 185.01
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L. . Mean
Administrative Remainin remainin Mean
(federal, state Total g Carbon loss g
. . S carbon stock carbon per carbon loss
Conservation unit** or municipal) area . by 2014 -
. 2 in 2014 hectare in  per hectare
and protection (km?)**** 2014
levels*** -
(in Mg C)

Floresta Nacional do Iquiri FSU 14726.00 263750208.60 1772888.22  180.30 182.07
Floresta Nacional do FSU 13015.55 193541122.97 23595349.34  167.01 165.36
Jamanxim
Floresta Nacional do Jamari FSU 2221.49 35082615.96  1213740.34  163.59 157.79
Floresta Nacional do Trairdo FSU 2575.29 45427366.06 610388.82 178.74 180.62
Monumento Natural Canyons MSP 14,58 15969.70 3034  10.98 9.42
e Corredeiras do Rio Sono
Monumento Natural das SSP 20245  1260314.73 97458.88 4558 61.05
Arvores Fossilizadas
Monumento Natural Morro sSSP 258 8519.16 000  32.99 ;
de Santo Antonio
Parque Estadual Aguas do sSSP 10962 23424678 1065.76 2158 18.63
Cuiaba
Parque Estadual Chandless SSP 6939.23 80532667.77 35794.30 116.10 121.78
Parque Estadual Charapucu SSP 653.49 11421881.41 0.00 174.78 -
Parque Estadual Cristalino SSp 590.20 994574826  624816.39  180.11 164.47
Parque Estadual da Serra dos sSSP 25032 89123403 14538049 3751 114.30
Martirios/Andorinhas
Parque Estadual de Aguas SSP 1507  130542.71 70831.00  138.67 125.28
Quentes
Parque Estadual de SSP 4298.29 28147094.94  1447985.61 66.83 166.88
Corumbiara
,'?j‘irr‘i‘r‘:]e Estadual de Guajara- SSP 2000.87 2747699354 10093573  137.75 163.18
Parque Estadual de Monte SSP 56.43 54348.83 11436.04  11.41 12.99
Alegre
Parque Estadual do Ssp 2299.19  7506969.76  211364.13  33.30 47.01
Araguaiaa
Parque Estadual do Bacanga SSP 26.23 280832.85 110585.88 157.09 132.45
Parque Estadual do Cantgo SSp 1004.12 10310884.62  147790.47  109.24 24.55
Parque Estadual do Guira SSP 1046.38  2533545.55 0.00 24.21 -
Parque Estadual do Jalapédo SSP 1589.71  1997056.55 5048.46 12.59 13.11
Parque Estadual do Lajeado SSP 107.50 371860.71 34255.51 38.29 33.00
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L. . Mean
Administrative Remainin remainin Mean
. . (federal., ;tate Total carbon stogk Carbon loss carbon pegr carbon loss
Conservation unit** or municipal) area . by 2014 -
. 2 in 2014 hectare in  per hectare
and protection (km?)**** 2014
levels*** -
(in Mg C)

Parque Estadual do Matupiri SSP 509599 88299793.64 49768.17  173.38 163.83
Parque Estadual do Utinga SSP 11.92 82065.56 72312.83  112.34 156.59
Parque Estadual do Xingu SSP 953.30  7202650.89 0.00 75.56 -
Parque Estadual Dom Osorio Ssp 6421 43949856 19380156  98.28 99.44
Stoffel
erlj*;se Estadual Encontro das SSP 1081.07  7329284.14 18769.68  67.88 134.86
Parque Estadual Guariba SSP 711.00  7823296.13 181550  110.05 186.89
?j:g:;aEStad”a' \garapés do SSP 223816 36670247.11 28222158  165.04 173.95
Parque Estadual Mae SSP 077 254721 : : :
Bonifécia
Parque Estadual Rio Negro SSP 1481.16  25577483.40 8149356  173.52 114.49
Setor Norte
Parque Estadual Rio Negro Ssp 155503 28057077.66  316199.45  183.11 138.81
Setor Sul
Parque Estadual Serra Azul SSP 110.07 280683.21 3473.44 25.90 20.39
Zar;‘i‘;e Estadual Serra do SSP 1872451 33677394054  586817.13  180.17 178.80
Ei‘;g”e Estadual Serra dos SSP 363.06 598341253  362809.43  174.83 174.32
Parque Estadual Serra sSSP 1576.38  9042384.00 483871854 7547 127.94
Ricardo Franco
Parque Estadual Serra Santa SSP 120432  2947068.18 24358048  25.37 57.13
Barbara
Parque Estadual Sucunduri SSP 7961.89 126886269.07 66193.04  159.45 155.97
Parque Estadual Sumatma ® SSP 0.53 - - - -
Parque Estadual Tucumé SSP 810.14 12868658.08 7643405  160.00 130.14
(Fz’)arque Estadual Zé Bolo FI6 sSp 0.52 3026.29 ) ) i
Parque Nacional da FSP 10662.72 197282461.13  835908.66  185.81 185.54
Amazonia
Parque Nacional da Chapada FSP 159952  3364746.61 94299.09  21.33 42.64
das Mesas
Parque Nacional da Chapada FSP 32647 111540543 43370059  45.66 52.78

dos Guimaraes
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Table S8 (Continued)

L. . Mean
Administrative Remainin remainin Mean
(federal, state Total g Carbon loss g
. . S carbon stock carbon per carbon loss
Conservation unit** or municipal) area . by 2014 -
. 2 in 2014 hectare in  per hectare
and protection (km?)**** 2014
levels*** -
(in Mg C)

Parque Nacional da Serra da
Cutia FSP 2834.99 43139350.88 46629.65  152.32 162.24
E"’i‘{/?:gr’\'ac'ona' da Serra do FSP 8369.38 13486595255  2810550.65  164.52 163.58
Ez:gge Nacional da Serra do FSP 445395 6270266553 427656249  149.54 163.97
Parque Nacional das FSP 4914.34 10866604.49 23352.30 2217 18.08
Nascentes do Rio Parnaiba
Parque Nacional de FSP 3397.36 34199570.26 66701.33  100.98 63.92
Anavilhanas
,F\’l%r\‘j:: Nacional de Pacass FSP 7086.70 90297652.47 13911584  127.57 160.55
Parque Nacional do Araguaia FSP 5554.84 31855001.91  473812.32  57.88 92.08
g?;%l;i Nacional do Cabo FSP 572425 3378947543 15248279  59.13 155.26
Parque Nacional do FSP 8508.01 146391035.67 284520087  173.65 169.74
Jamanxim
Parque Nacional do Jad FSP 23673.40 409190314.43 539157.25 173.14 135.57
Parque Nacional do Juruena FSP 19565.75 286906128.36  1655069.12 147.43 157.33
Parque Nacional do Monte FSP 1163.80 17793104.03 28531.77  153.16 140.23
Roraima
Parque Nacional do Pantanal FSP 1358.06  9431395.09 000  69.45 -
Matogrossense
Eaerglli‘ﬁa'\'ac'ona' do Pico da FSP 22505.17 391331368.54  1103976.35  174.40 165.25
Parque Nacional do Rio Novo FSP 5381.08 87205461.21  1536216.75  164.79 172.17
Parque Nacional dos Campos FSP 9613.15 134658102.94  771459.24  140.80 157.09
Amazonicos
Parque Nacional Mapinguari FSP 17769.24 261125456.87  1957962.87  147.99 156.69
Parque Nacional Montanhas FSP 38606.25 719013006.74  767409.97  186.44 185.91
do Tumucumaque
Parque Nacional Nascentes FSP 8127.48 147790662.12  420477.65  182.35 185.59
do Lago Jari
Parque Nacional Serra da FSP 3593.81 57281985.59 162129  159.39 173.17
Mocidade
Parque Nacional Virua FSP 214953 26122887.09 2990.14  121.54 167.48
Parque Natural Municipal do MSP 371 4493557 21677.26  177.00 185.59

Cancéo
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Table S8 (Continued)

L. . Mean
Administrative Remainin remainin Mean
(federal, state Total g Carbon loss g
. . A carbon stock carbon per carbon loss
Conservation unit or municipal) area . by 2014 -
. 2 in 2014 hectare in  per hectare
and protection (km?)**** 2014
levels*** -
(in Mg C)
Reflgio de Vida Silvestre SSP 357.08  552146.80 54857.72  16.99 17.12
Corixao da Mata Azul
Reflgio de Vida Silvestre SSP 63.60  898634.06 20284556  171.30 180.57
Metropole da Amazonia
Reserva Bioldgica Culuene SSP 36.14 110199.23 75987.36 97.19 30.64
Reserva Bioldgica de SSP 11732.28 217412609.76 105117588  186.21 186.45
Maicuru
Reserva Bioldgica do Abufari FSP 223857 33799206.94 64789.34  151.25 168.19
Reserva Biologica do FSP 6156.34 67122242.99 29931651  109.36 159.64
Guaporé
Reserva Bioldgica do Gurupi FSP 2711.87 36059167.52 14418409.24  186.42 185.42
Reserva Biolégica do Jaru FSP 3468.60 5503153044 161834481  163.31 163.76
Reserva Bioldgica do Lago
\ FSP 302468 2139690574 14289586  54.71 103.74
Piratuba
Reserva Bioldgica do Rio
FSP 407755 7047412336  313359.30  173.65 164.58
Trombetas
$es?rva,8'°'°g'ca do FSP 99272 1842541033 12748652  186.89 186.89
apirapé
Reserva Bioldgica do Uatum FSP 9386.03 168757556.54 40227.84  179.84 186.08
Reserva Bioldgica Morro dos SSP 382.88  6983378.69  155611.71  186.45 186.80
Seis Lagos
Reserva Biol6gica Nascentes FSP 342191 3903999395 452827756  123.73 169.75
Serra do Cachimbo
Ef:‘t%“’a Biologica Rio Ouro SSP 54761  8527856.29 239886  155.77 162.97
Reserva Bioldgica Tragadal SSP 250.68  3943617.89 2283.91 157.40 176.26
Reserva de Desenvolvimento SSU 22461 106832657 25517698  53.19 107.33
Sustentdvel Alcobaga
Reserva de Desenvolvimento SSU 23034.63 398441715.96  1494404.02  173.73 149.62
Sustentavel Amana
Reserva de Desenvolvimento ssu 218095 3823196128 1848211 17541 137.45
Sustentavel Aripuand
Reserva de Desenvolvimento SSU 1108.12 18711893.74 50597.96  169.30 177.10
Sustentavel Bararati
Reserva de Desenvolvimento SSU 22758  3347182.94  383727.74  162.36 179.10
Sustentavel Canuma
Reserva de Desenvolvimento SSU 24219.27 43784971517 45273437  180.98 176.12

Sustentavel Cujubim
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L. . Mean
Administrative Remainin remainin Mean
(federal, state Total 9 carbon loss g
. . S carbon stock carbon per carbon loss
Conservation unit** or municipal) area . by 2014 -
. 2 in 2014 hectare in  per hectare
and protection (km?)**** 2014
levels*** -
(in Mg C)
Reserva de Desenvolvimento SSU 5807.87 102424715.99 110872589  178.52 157.76
Sustentavel do Juma
Reserva de Desenvolvimento SSU 1770.07 31513599.59 765.77  178.05 43.63
Sustentavel do Matupiri
Reserva de Desenvolvimento SSU 8735.65 162731719.37  203902.28  186.52 185.00
Sustentdvel do Rio Iratapuru
Reserva de Desenvolvimento SSU 2796.32 45756551.76  1941610.89  171.04 160.30
Sustentavel do Rio Madeira
Reserva de Desenvolvimento SSU 1029.79 16978816.86  872398.76  175.63 138.33
Sustentavel do Rio Negro
Reserva de Desenvolvimento MSU 12175 167514408 44315018  179.14 156.91
Sustentavel do Tupé
Reserva de Desenvolvimento SSU 423463 69171178.10  951305.76  165.87 147.74
Sustentavel do Uatuma
Reserva de Desenvolvimento ssu 304622 7220142755  953749.04  185.38 185.66
Sustentavel 1gap6-Acu
Reserva de Desenvolvimento FSU 64441 11036546.78 469684  171.34 175.00
Sustentavel Itatupa-Baquia
Reserva de Desenvolvimento ssU 13199.40 215065919.75 2049509  162.96 162.45
Sustentavel Mamiraua
Reserva de Desenvolvimento ssu 800871 12364516278 31156841  154.78 152.91
Sustentavel Piagacu Purus
Reserva de Desenvolvimento SSU 291.65  1043832.10 78080.93  36.91 88.34
Sustentavel Pucurui - Arardo
Reserva de Desenvolvimento SSU 214316 38236197.50 5195459  178.64 185.98
Sustentavel Rio Amapa
Reserva de Desenvolvimento SSU 6203.01 109804012.03 83717551  178.41 172.62
Sustentavel Uacari
?uersg va Bxtrativista Alto FSU 5378.07 66908282.39 214134971  128.11 137.71
Reserva Exrativista Alto FSU 150923 21702762.84  605196.66  147.32 167.67
Tarauaca
Reserva Extrativista Angelim SSuU 83.84  1243246.47 124596.56 163.04 164.21
Reserva Extrativista
/ SSU 19276 309212151  271966.79  174.87 170.66

Aguariquara
Reserva Extrativista Arapixi FSU 1337.08 23082733.04 427684.81 176.13 161.26
Erej:rr]‘éa Extrativista Arioca FSU 838.17 1332781299  1704869.02  179.41 178.93
E:fae:éa Extrativista Auati- FSU 146949 2602030579  298928.93  179.09 180.10
Reserva Extrativista Baixo FSU 178039 3186096508 44180557  181.65 167.52

Jurua
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L. . Mean
Administrative Remainin remainin Mean
(federal, state Total 9 carbon loss g
. . S carbon stock carbon per carbon loss
Conservation unit** or municipal) area . by 2014 -
. 2 in 2014 hectarein  per hectare
and protection (km?)**** 2014
levels*** -
(in Mg C)

Reserva Extrativista Barreiro FSU 106111 17940786.12 1046934  169.17 174.68
das Antas
Reserva Extrativista ssu 197953 3351835257  185156.61  170.27 167.82
Canutama
Reserva Extrativista Ssu 96.61  1501989.16 7385526  163.04 164.46
Castanheira
ﬁﬁﬁ:’a& Extrativista Catua- ssu 212323 36518136.66 2250566.84  183.41 170.23
Reserva Extrativista FSU 755346 81960423.68  1037123.80  109.70 126.14
Cazumba-Ilracema
Eﬂejﬁé‘éz Extrativista Chico FSU 9312.72 103274116.79  6492564.96  116.93 135.15
Reserva Extrativista FSU 2783  300129.52 391172  109.00 132.24
Chocoaré-Mato Grosso
Reserva Extrativista ssU 16.62  253333.48 1241076 160.85 142.02
Curralinho
Reserva Extrativista de FSU 1572.35 583076479 241037422 4317 108.75
Cururupu
Reserva Extrativista do FSU 81.07 35695446  871643.15  149.88 152.25
Ciriaco
Reserva Extrativista do ssu 148084 27360330.39 20985.73  184.91 183.97
Guariba
ﬁg;ﬁ;"a Extrativista do ssu 16.04  252093.24 947760  163.00 163.98
Reserva Exirativista do Lago FSU 304307 52820587.02  702257.75  176.15 158.05
do Capana Grande
Reserva Exirativista do FSU 6042.32 105297471.09 77424015 17554 176.55
Médio Purus
Reserva Extrativista do Rio FSU 75126 11226638.19  123392.35  151.43 125.04
Cautario
Reserva Extrativista do Rio ssu 3069.96 5399433252 40251808  177.22 173.78
Gregorio
JRuetZ‘?r"a Extrativista do Rio FSU 275513 4821757521 26000611  176.24 135.17
Sffi‘;?’a Extrativista do Rio FSU 8496.85 123929412.47 16048531  146.11 109.32
Reserva Extrativista Extremo FSU 90.70 4055028  1495622.94  77.55 174.98
Norte do Tocantins
Reserva Extrativista Freij6 ssu 6.29 88121.11 14619.82  163.37 164.04
Reserva Extrativista Garrote SSU 8.66 140951.33 2954.67 166.21 165.16
Reserva Extrativista Guariba- SSU 137678 20414313.68 1137847.42  156.57 155.97

Roosevelt
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L. . Mean
Administrative Remainin remainin Mean
(federal, state Total g Carbon loss g
. . S carbon stock carbon per carbon loss
Conservation unit** or municipal) area . by 2014 .
. 2 in 2014 hectare in  per hectare
and protection (km?)**** 2014
levels*** -
(in Mg C)
Reserva Extrativista Gurupa-
FSU 145416 25824283.63  417166.42  180.49 178.40
Melgaco
Reserva Extrativista Ipad- FSU 558.34 672022633  3296893.84  178.83 180.60
Anilzinho
Reserva Extrativista Ipé SsuU 819  107224.94 2645561  163.00 163.65
Reserva Extrativista Ituxi FSU 7763.23 135952750.18  284113.13  175.51 168.02
E;fae:éa Extrativista Jaci- ssU 200320 2245115212 10269651.72  163.48 163.04
Reserva Extrativista Jatoba SSuU 13.39 160663.53 60273.70 164.56 166.26
gﬁ?ﬁg’a Extrativista Lago do FSU 506.04  6986437.54 2795255  138.63 134.25
Reserva Extrativista Mae FSU 33506 225547375 11163338  69.04 120.72
Grande de Curuca
Reserva Extrativista Mapua FSU 937.47 15809893.73  496800.61  174.05 170.62
Reserva Extrativista
; FSU 29112  2127369.63 68453.46  74.35 137.43
Maracana
Reserva Extrativista SsU 86.60 1286028.43  182697.00  170.05 166.49
Maracatiara
Reserva Extrativista Marinha FSU 600.97 400243087 63704929  72.33 133.87
Arai-Peroba
Reserva Extrativista Marinha FSU 408.05 284621482 33600531  74.95 118.71
Caetétaperagu
Reserva Extrativista Marinha FSU 11036  1172922.68  159676.46  116.62 163.17
Cuinarana
Reserva Extrativista Marinha FSU 693.81 4239732.86 78371468  68.18 108.93
de Gurupi-Piria
Reserva Extrativista Marinha FSU 20579 172178417 11025496  59.01 131.00
de Soure
Reserva Extrativista Marinha FSU 25057 185955218 12145512  77.16 127.09
Mestre Lucindo
Reserva Extrativista Marinha FSU 202.95 1685593.15  240203.98  89.96 154.20
Mocapajuba
Reserva Extrativista Marinha FsuU 27484 223208510 12739844  84.02 138.90
Tracuateua
Reserva Extrativista ssu 6175  917409.72 8892747  162.98 162.99
Massaranduba
Reserva Extrativista Mata FSU 11432 12122544 159133006  149.81 14981
Grande
Reserva Extrativista Medio FSU 251587 44135068.05 42482637  177.15 173.83

Jurua




Table S8 (Continued)

54

L. . Mean
Administrative Remainin remainin Mean
(federal, state Total 9 carbon loss g
. . S carbon stock carbon per carbon loss
Conservation unit** or municipal) area . by 2014 -
. 2 in 2014 hectare in  per hectare
and protection (km?)**** 2014
levels*** -
(in Mg C)

Reserva Extrativista Mogno SSU 24.13 378342.46 15288.81 163.12 163.28
ﬁi;‘?;‘;a Extrativista Pedras ssu 1264.74  12718751.49 3179133 100.72 165.19
Reserva Extrativista Piquia SSuU 12.79 211272.68 24743.53 184.76 183.22
Reserva Extrativista
Ouilombe do Frechal @ FSU 93.38  1419198.73 - - -
Reserva Extrativista Renascer FSU 2096.64 31854327.45 2380740.11 163.42 161.50
ngaerrl" a Extrativista Rio FSU 532400 75332338.93 213644345  144.70 180.98
Reserva Extrativista Rio ssu 1509.77 21841639.46  814979.93  149.80 157.47
Cautario
Reserva Extrativista Rio Iriri FSU 3980.88 61143694.56  1226100.70  156.21 161.94
Reserva Extrativista Rio FSU 2046.32 29755917.86  3161176.32  160.26 166.74
Ouro Preto
Reserva Extrativista Rio ssu 350443 59191089.96 36754919  169.92 174.72
Pacaas Novos
Reserva Extrativista Rio ssu 1197.67 18595789.83 126442695  165.59 169.36
Preto-Jacunda
i‘?ﬁ;ﬁ’a Extrativista Rio FSU 3030.01 4501948622  595846.46  150.46 157.22
Reserva Extrativista Riozinho FSU 324903 4681319354 92414832 14651 171.77
da Liberdade
Reserva Extrativista Riozinho FSU 7360.83 122380199.93  613672.46  167.07 171.14
do Anfrisio
Reserva Extrativista Roxinho SSU 1039  154125.76 15322.54  163.07 163.28
Reserva Extrativista Sao Jodo FSU 3409  426031.84 25696.86  130.97 164.19
da Ponta
Reserva Extrativista Ssu 4.76 70297.69 7364.03  163.19 164.52
Seringueira
Reserva Extrativista Sucupira SsuU 28.18 441690.93 17863.84 162.99 164.84
iesef"a Extrativista Tapajos FSU 6742.07 11554678537 8859338.94 18558 171.73

rapluns
Reserva Extrafivista Terra FSU 1948.64 34156598.13 104441224  180.57 183.19
Grande Pracuuiba
Reserva Extrativista Verde FSU 12893.12 178775725.20  6993238.69  143.00 178.85

Para Sempre
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. . Mean
Administrative Remainin remainin Mean
(federal, state Total 9 carbon loss g
. . S carbon stock carbon per carbon loss
Conservation unit** or municipal) area . by 2014 -
. 2 in 2014 hectare in  per hectare
and protection (km?)**** 2014
levels*** -
(in Mg C)

Reserva Particular do
Patrim6nio Natural Aurora FSU 0.15 1913.93 210.68 140.68 140.68
Natura
Reserva Particular do
Patrimonio Natural Bico do FSU 27.62 317822.30 0.00 115.07 -
Javaés
Reserva Particular do
Patrim6nio Natural Catedral FSU 3.26 5590.01 0.00 17.17 -
do Jalapdo
Reserva Particular do
Patrimonio Natural Cristalino SSuU 24.51 443453.40 14586.16 186.89 186.89
I
Reserva Particular do
Patrim6nio Natural Cristalino SSuU 16.17 298911.44 3365.51 186.89 186.89
Il
Reserva Particular do
Patrimodnio Natural Fazenda FSU 4.87 74531.78 0.00 153.10 -
Bosco
Reserva Particular do
Patrim6nio Natural Fazenda FSU 3.43 3625.68 0.00 10.56 -
Calixto
Reserva Particular do
Patrimodnio Natural Fazenda SSuU 5.15 35221.11 11449.40 81.54 138.45
Loanda
Reserva Particular do FSU 0.31 3924.24 141745  171.30 168.59

Patrim6nio Natural Gibedo

Reserva Particular do
Patrim6nio Natural Ilhas FSU 3.02 49882.82 0.00 164.97 -
Alexandre Rodrigues Ferreira

Reserva Particular do
Patrimonio Natural Irmaos FSU 0.41 5504.42 2181.58 186.89 186.89
Satelis

Reserva Particular do

Patrimonio Natural Klagesi FSU 0.23 3514.85 708.15 185.06 185.06

Reserva Particular do
Patrim6nio Natural Nova FSU 0.19 3111.38 - - -
Aurora®

Reserva Particular do

Patrim6nio Natural Osorio FSU 0.09 592.76 885.00 143.75 186.05
Reimao

Reserva Particular do

Patrimdnio Natural Peugeot- SSuU 17.60 320174.28 7409.89 186.32 177.03
ONF-Brasil

Reserva Particular do
Patrim6nio Natural SESC FSU 0.52 897.40 0.00 17.17 -
Tepequém
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Administrative Remainin renl\1/|aei?1riln Mean
(federal, state Total 9 carbon loss g
. . Do carbon stock carbon per carbon loss
Conservation unit or municipal) area . by 2014 h . h
and protection  (km?)*x* in 2014 ectarein  per hectare
levels*** - 2014
(in Mg C)
Reserva Particular do FSU 887 11615427 0.00  130.96 -

Patrimodnio Natural Sonhada

* Carbon estimates (both stock and loss) are for the remaining vegetation in 2014 and for the original vegetation cleared
through 2014 respectively, without considering post-clearing recovery by secondary vegetation.

The estimates of carbon loss and the stock in the remaining vegetation in 2014 may, in certain protected areas, be affected by
the overlapping of classes (e.g., hydrography, forest, non-forest and deforestation), which differ between the carbon map
(Nogueira et al. 2015) and the maps of the Project for Monitoring Deforestation in Amazonia (PRODES) and the Project for
Monitoring Deforestation of the Brazilian Biomes by Satellite (PMDBBS) (Brazil, IBAMA 2015; Brazil, INPE 2016) (see
Table S1).

** Name and geographical information for each conservation unit were obtained from Brazil, MMA (2015).

*** | = Indigenous land, MT = Maroon territory, FSP = Federal Strictly Protected conservation unit, FSU = Federal
Sustainable-Use conservation unit, SSP = State Strictly Protected conservation unit, SSU = State Sustainable Use
conservation unit, MSP = Municipal Strictly Protected conservation unit, MSU = Municipal Sustainable Use conservation
unit.

**** Total area in each conservation unit was calculated from vector maps was available from Brazil, MMA (2015). Total
areas calculated from vector maps for some conservation units may differ from the areas given in official documents.

@ n these protected areas it was not possible to calculate the amount of carbon stored.

@ Carbon values refer to original carbon stocks without any carbon loss due to clearing. In these protected areas a total loss
of original vegetation cover may have occurred.
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Table S9. Carbon estimates in Maroon territories (Quilombos) that were analyzed in the
present study in Brazil’s Legal Amazonia region.*

Remaining Mean remaining  Mean carbon
Maroon territory Total area  carbon stock Ca;)rbcz)(r)lllz)ss carbon per loss per
(Quilombos)** (km?)*** in 2014 y hectare in 2014 hectare
(in Mg C)
Alcantara 779.44 1314023.59 10072519.43 95.81 156.82
Alianca / Santa Joana 76.26 180.33  1126588.54 35.34 147.82
Arapema 38.29 22738.78 0.00 5.94 -
Arquimec 57.91 254988.62 816773.34 185.06 185.06
Bom Jardim 26.52 45160.32 183057.95 29.81 161.02
Cacau e Ovos 35.66 457534.52 41790.79 137.06 183.37
Campina de Pedra 17.81 18456.78 15354.80 19.92 17.96
Conceicao do Macacoari 94.06 398606.58 40539.54 44.68 83.40
Cunani 138.84 2 041308.44 57339.79 150.40 184.43
Curiau 31.17 153474.37 39232.31 56.68 95.88
Gleba Jamary dos Pretos 146.87 863042.84  1789269.16 185.11 178.48
Grotdo 20.70 63728.30 4559.17 32.99 32.99
Ipiranga do Carmina 14.24 134775.11 74225.56 146.81 146.81
Lagoinha de Baixo 25.15 32960.34 102543.86 63.27 51.41
Mata Cavalo 147.58 214577.36 272286.60 32.99 32.99
Mata de S&o Benedito 11.33 12362.17 154038.45 146.81 146.81
Matdes Moreira 55.58 503717.73 314899.05 146.88 147.94
Mel da Pedreira 26.32 45195.71 0.00 17.17 -
Monge Belo 56.55 144631.11 715226.68 111.27 164.22
Narcisa 6.19 2992.76 111503.88 185.06 185.06
Pedras Negras 437.17 6073574.52 31791.28 139.54 165.19
Piqui/Santa Maria 55.88 607009.24 232577.32 150.01 150.90
Pitoro dos Pretos 43.06 472634.28 159461.36 146.81 146.81
Quilombola de Jesus 59.71 958542.04 56670.44 169.79 174.18
Rosa 47.52 156943.72 0.00 33.03 -
Santa Maria dos Pinheiros 10.21 20750.17 129212.75 146.81 146.81
Santa Rosa dos Pretos 75.02 274180.77 918909.81 157.95 159.36
Santo Antdnio do Guaporé 416.90 1127747.74 11260.17 27.15 71.78
Sédo Francisco Malaquias 10.86 87807.99 28709.96 122.22 78.06
Séao Judas Tadeu 24.35 90899.81 359636.40 185.06 185.06
S&o Raimundo da Pirativa 0.23 4380.01 0.00 186.48 -
Saracura 27.94 21205.72 0.00 7.59 -
Tambor 7197.75  131655448.35 164892.82 183.15 178.21

* Carbon estimates (both stock and loss) refer to the vegetation remaining in 2014 and to the original vegetation cleared by
2014, respectively, without considering post-clearing recovery of secondary vegetation. The estimates of carbon loss and the
stock in the remaining vegetation in 2014 may, in certain protected areas, be affected by the overlapping of classes (e.g.,
hydrography, forest, non-forest and deforestation), which differ between the carbon map (Nogueira et al. 2015) and the maps
of the Project for Monitoring Deforestation in Amazonia (PRODES) and the Project for Monitoring Deforestation of the
Brazilian Biomes by Satellite (PMDBBS) (Brazil, IBAMA 2015; Brazil, INPE 2016) (see Table S1).

** Name and geographical information for each Maroon territory were obtained from Brazil, INCRA (2015).

*** Total area in each Maroon territory was calculated from vector maps available from Brazil, INCRA (2015). Total areas
calculated from vector maps for some Maroon territories may differ from the areas given in official documents.
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Fig. S1 Categories of conservation units in Brazil’s Legal Amazonia and Amazonia
biome regions. In the present study only conservation units that have over 50% of their
area inside the boundaries of Legal Amazonia or the Amazonia biome were analyzed.
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Fig. S2 Degraded areas (1997-2013) mapped inside the protected areas analyzed in this
study after to excluding areas converted to deforestation by 2014.





