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EXECUTIVE
SUMMARY

This report tracks air pollution across key regions of the Amazon, revealing how 
fires related to agricultural activity, in particular cattle pastures and defor-
estation, are degrading air quality, threatening public health, and acceler-

ating climate and biodiversity crises.

Drawing on new publicly available air quality measurements from the Brazilian 
Amazon and using satellite monitoring, the report finds a clear rise in particulate 
matter air pollution (PM2.5),  particularly near zones of intensive agriculture and 
forest burning. Communities living closest to these agricultural fronts are breath-
ing hazardous air during several months of the year, with particulate matter levels 
exceeding major global cities and WHO health guidelines. This is a problem driven 
by human actions; fires in the Amazon region do not naturally occur, they tend to 
be intentionally set and are generally illegal.

The analysis shows that what was once considered a “clean air” region is now facing 
fire smoke contamination that contributes to air pollution worse than that reported 
for major urban areas. This pollution is not only damaging human health but also, 
through deforestation, it weakens the forest’s ability to store carbon and regulate 
rainfall, compounding global climate risks.

The findings confirm that agricultural activity and expansion in the Amazon is driv-
ing an air pollution crisis alongside deforestation. Current regulatory oversight and 
enforcement related to illegal fires remain weak, allowing companies to external-
ize pollution costs onto communities and ecosystems.

The implementation of global commitments to end deforestation is urgently need-
ed, and actors linked to illegal fires must be held accountable. This is needed not 
only for the protection of forests themselves, but also for the protection of human 
health and to safeguard Indigenous Peoples and local communities who are on the 
frontlines of the impacts of the fires.

With concerted action, we can ensure thriving forests and a healthy environment 
for future generations.
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SUMMARY 
OF 
FINDINGS

Extreme pollution peaks:
PM2.5 concentrations measured in Porto Velho and Lábrea exceeded WHO’s 24-hour 
guideline by more than 20 times during the 2024 fire season, reaching daily averages 
above 300 µg/m³. Even in 2025, the months of July, August and September had 
high PM2.5 measurements, including a daily average in excess of 100 µg/m³, which 
corresponded to a more than 6-fold exceedance over WHO’s 24-hour guideline.

Global pollution comparison:
Porto Velho’s annual PM2.5 levels surpassed those of megacities like Beijing, 
Santiago, and São Paulo despite its relatively small size and lack of industry, 
making it one of Brazil’s most polluted cities.

Corporate actors:
Many meatpackers operate in the Amazon region near burned areas. For 
instance, between 2019-2024, around 30.5 million hectares, equivalent to the 
size of Italy, burned in the Amazon biome in a 360km radius around the facilities 
of JBS, Brazil’s largest meatpacker. Meatpackers such as JBS do not effectively 
prohibit and monitor the deliberate use of fire in their supply chains - leaving 
meatpackers exposed to the risk of indirect or direct supply chain links, including 
through maintaining business relations, with farms in burned areas.

Human-driven fires:
Fires in the Amazon are overwhelmingly man-made. Ignited to clear forests and 
pastures for cattle production, not natural occurrences.

Pasture-driven destruction:
Nearly 75% of burned areas around Porto Velho were pastures, indicating that fire 
is a tool for livestock farming rather than natural fire cycles.
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Annual average PM2.5 levels in Porto Velho and major regional and global cities 
between 2019 and 2023, compared to WHO guideline. Air pollution data excludes 
natural dust and sea-salt and is from AQLI/EPIC at the University of Chicago 
(92) based on data from the Atmospheric Composition Analysis Group (ACAG) at 
Washington University in St Louis (99).
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DEMANDS
Greenpeace International put forth the following demands: 

Globally:
1.	 At COP30, world leaders should deliver 

an action plan to implement the UNFCCC’s 
2030 target to halt and reverse deforesta-
tion and forest degradation. It’s time to 
turn commitments into action (27).

2.	 Governments must urgently regu-
late the agricultural and financial sec-
tors to ensure their alignment with the 
Paris Agreement, the Kunming-Montreal 
Global Biodiversity Framework, and the 
UN Sustainable Development Goals.

3.	 Governments must ensure the transition 
to truly ecological and just food systems, 
an end to deforestation, and the reduction 
of emissions associated with agriculture, 
including methane.

4.	 Financial institutions must fulfill their 
duty of due-diligence and review their 
financing and investments into destruc-
tive stakeholders in the agricultural sector.

In Brazil:
1.	 State and federal governments must 

continue working to halt deforesta-
tion, which includes the demarcation of 
Indigenous lands and designating public 
lands to protection and sustainable use, 
thus avoiding that these lands are target-
ed by illegal land grabbing and fires.

2.	 State and federal governments must 
continue working to increase efforts to 
hold to account the people responsible 
for Amazon fires, and end the current 
impunity that allows those who commit 
environmental crimes to evade legal con-
sequences and ignore imposed fines.

3.	 State and federal governments must 
continue implementing the decisions 
of the Federal Supreme Court in ADPF 
743, which include: (i) gradually increas-
ing their operational capacity to prevent 
and combat fires; (ii) improving intergov-
ernmental governance capacity and allo-
cating adequate public funding for fire 

prevention and control policies; and (iii) 
carrying out the necessary administra-
tive measures to expropriate, in the pub-
lic interest, land affected by intentional 
and willful fire use and illegal deforesta-
tion, whenever landowners’ culpability for 
environmental violations is duly proven. 

4.	 Farmers and ranchers that use fire 
illegally on their properties should be 
barred from accessing rural credits and 
other types of financing and prohibited 
from selling their agricultural products 
to agribusinesses.

5.	 Authorities should install reference grade 
air monitors in fire-affected municipal-
ities in the Amazon region, with timely 
publication of the observed concentration 
data  in an accessible, machine-readable 
format, to increase awareness for exposed 
populations and enable evidence-driven 
actions towards clean air. 
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1.1 Research Objective 
The severity of the fire and air pollution challeng-
es in Brazil stands in stark contrast with its limited 
air monitoring capacity. While the country battles 
record-breaking fire episodes, without a compre-
hensive air quality monitoring network it remains 
difficult to come to grips with how fire events affect 
air quality. In 2021, it was reported that only 1.7% 
of Brazilian municipalities were part of an air pol-
lution monitoring network, and that existing mon-
itoring networks focus on large cities and state 
capitals (1,2,3). Around half of Brazil’s air pollution 
monitoring stations are located in just two of the 
country’s 26 states – São Paulo and Rio de Janeiro 
(3). Air quality deterioration in large swaths of the 
country, especially in less-resourced, Indigenous, 
poorer, and rural areas such as parts of the Amazon 
region, can go undetected unless air quality mon-
itoring efforts are ramped up.

This research presents new air monitoring evidence 
for two areas in the Amazon region of Brazil: the city 
of Porto Velho (Porto Velho municipality, Rondônia) 
flanked by large-scale agricultural and livestock 
productions, and the Caititu Indigenous Territory 
(Lábrea municipality, Amazonas). Additionally, air 
quality data from four locations across the west-
ern region of the Amazon region, encompassing 
sites in Rondônia and Amazonas states, are com-
piled and analyzed to understand Amazon air pol-
lution’s wider context. Global satellite observations 
are used to contextualise air quality in the Amazon 
region with cities in Brazil and internationally.

Scientific data about the air pollution and health 
impacts associated with agricultural and livestock 

production in the Amazon can help to inform pol-
icymakers at COP30 and beyond about the need 
for action to halt forest destruction. The imple-
mentation of existing global commitments to 
end deforestation is urgently needed, and actors 
linked to illegal fires must be held accountable. 
This is needed not only for the protection of forests 
themselves, but also for the protection of human 
health and to safeguard Indigenous Peoples and 
local communities who are on the frontlines of the 
impacts of the fires.

1.2 Fires in the Amazon
Fires in the Amazon region do not naturally occur, 
yet the burning of the Amazon in Brazil has become 
a recurring yearly event. Unlike fire-adaptive eco-
systems such as the coniferous forests of the Sierra 
Nevada (USA) or the Fynbos shrublands (South 
Africa) where natural fire regimes play an import-
ant role in regeneration and renewal (4), the Amazon 
rainforest is a fire-sensitive ecosystem that is not 
adapted to burning (5,6). While climate change 
exacerbates the prevalence of droughts that cre-
ate favourable conditions for fires to flourish, 
Amazon fires in Brazil tend to be intentional, i.e., 
set by humans. Often, fires are lit as the last step of 
deforestation to clear forest remnants and to push 
the deforestation frontier farther into the Amazon 
forest (7). Fires are also lit to renew and prepare 
land for agriculture, predominantly pastures. These 
uses of fire, for vegetation removal from deforest-
ed areas and pasture maintenance, are associated 
with unsustainable agricultural practices (8).

Amazon fires and those who cause and enable them 
threaten public health, endanger communities, 
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and fuel climate change. Smoke from burning bio-
mass contains potentially hazardous air pollut-
ants that can contribute to poor air quality across 
the Amazon region and beyond. Even short-term 
exposure to the hazardous constituents of air pol-
lution – including particulate matter (PM), nitro-
gen oxides (NOx), and volatile organic compounds 
(VOC) – has been associated with respiratory ill-
nesses, cardiovascular complications, and a host 
of other negative health outcomes. Recent evi-
dence on the health harms of exposure to wildfire 
smoke published by researchers based in Europe 
and North America indicates that the toxicity of 
PM emitted by wildfires can be up to ten times 
higher than from other sources such as road traf-
fic (9,10,11). When forested areas are burned and 
converted to agricultural use, the amount of vege-
tation present to intercept and remove pollutants 
from the air is reduced (12,13,14). Biomass burning 
releases carbon dioxide, contributing to the accel-
eration of climate change, and leads to the loss of 
habitat and biodiversity. Amazon fires constitute 
both a public health and an environmental crisis.

Air pollution data are essential to understand envi-
ronmental quality, highlight pollution hotspots, and 
inform mitigation strategies. Publishing data can 
be a ‘key catalytic step’ to encourage policy change 
and deliver improved air quality (15). A network of 
reference grade instruments1 reporting public data 
across a range of pollutants can help understand 
when, where and why air quality health thresholds 
are exceeded. There are no reference grade moni-
tors reporting publicly accessible data in our study 
region (16). The installation of low-cost sensors 
is an important step to help understand local air 
quality, but low-cost monitors should be used as a 

1 Reference grade monitors are 
the highest tier air monitor-
ing devices (after indicative and 
near-reference grade), with the 
sufficient accuracy and quali-
ty to meet established perfor-
mance standards, e.g., the US 
EPA’s Federal Reference Method 
or Federal Equivalent Method (21). 

supplement, not a replacement for reference-grade 
instruments, the latter of which can be used to 
confirm whether thresholds have been exceeded 
(17). In the Amazon region, programmes and local 
actors have installed low-cost sensors that primar-
ily report PM2.5 concentrations.

As part of a new air monitoring initiative, 
Greenpeace Brazil is deploying new low-cost sen-
sors to provide air quality evidence in Porto Velho, 
Lábrea, and Médio Juruá in the Amazon region. 
This report presents the preliminary findings for 
the first two places. The sensors being deployed 
are low-cost sensors. All air quality sensors, even 
reference grade laboratory instruments, produce 
data with artefacts and error. This is true for the 
low-cost sensors deployed in this project. The 
sensors are intended to provide useful indicative 
information where currently no data is available 
at all. By contributing air monitoring capacity and 
addressing data gaps in these fire-affected regions 
of the Amazon, the initiative aims to enable evi-
dence-driven actions towards clean air. 

A Fight for Clean Air

Starting fires in the Amazon in Brazil is an envi-
ronmental crime under Brazilian law (5). Even 
though using fire as a method of vegetation sup-
pression is generally outlawed (18,5), illegal fires 
in the Amazon persist and they are often used 
to clear public lands or territories of Indigenous 
Peoples and traditional communities (19,20). 
The illegally seized and burned forests are often 
cleared to create more cattle pasture or produce 
animal feed to meet the demands of the global 
meat industry. Agriculture is the single biggest 
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driver of deforestation in the world (22,23,24); in 
Brazil, cattle ranchers and land-grabbers set the 
Amazon alight to illegally clear land (25).

The key to fighting fires in the Amazon is preventing 
them from being started in the first place. Once the 
burning has begun, the challenges of combatting 
active fires in the vast Amazon rainforest are mon-
umental. Firefighting techniques that may work in 
other contexts such as creating fire breaks or dous-
ing flames from above with planes become logisti-
cally complex or cost-prohibitive. Preventing inten-
tionally-ignited fires in the Amazon means curbing 
deforestation and holding to account the people 
responsible for the fires (25), which in turn means 
confronting the highly expansionist and destructive 
activity of the agricultural sector primarily aiming 
to supply the growing global demands for meat, 
and biofuels (18,26).

Greenpeace has a history of acting in defence of the 
Amazon region and its peoples. This year (2025), 
when Brazil is hosting the 30th United Nations (UN) 
Climate Change Conference (COP) in the city of 
Belém do Pará in the heart of the Amazon, the world 
is turning its attention to global forest areas. The 
protection of forests and all other ecosystems is a 
key feature of the Paris Agreement, in which Article 
5 requires that Parties take actions to conserve 
and enhance greenhouse gas sinks and reservoirs, 
including forests (27, 28). In 2023, at the 28th COP, 
world leaders agreed on a milestone to recognize 
the importance of enhanced efforts towards halt-
ing and reversing deforestation and forest degra-
dation by 2030 (29). Yet two years later, plans to 
operationalise this commitment are still lacking – 
all while global forest losses continue (30).

Testimonial from Chief Zé Bajaga Apurinã, lead-
er of the Idecora village in the Caititu Indigenous 
Territory in Lábrea, August 2025

“Here in the Brazilian Amazon, we 
‘ve been experiencing so much inva-
sion, massive fires, so great devasta-
tion, trees being cut down for soybean 
plantations and cattle pastures. And it 
causes a lot of pollution; it’s caused by 
these big industries - and products to 
be sold abroad.

The richest countries - so as to not 
stop polluting - they want to pay com-
pensation to the poorest countries. But 
what compensation is that, for what 
has already been lost? I don’t think it’s 
fair to pay for something that no longer 
exists, that has already died. They talk 
about a better life, a better climate, but 
how is the climate going to improve if 
all they do is pollute the planet?

At COP30 in Belém, we hope that there 
will be an agreement to truly improve 
the climate, to contribute to the less 
privileged, and to reduce the pollution 
they are causing on the planet. Doing 
this means achieving what is most diffi-
cult, which is to stop polluting, instead 
of paying a compensation.

What we ask for is more respect: 
respect for the planet, for Mother Earth. 
Those who are destroying our planet are 
the big corporations, the people who 
only care about money. And they should 
respect us all.”
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Amazon Region

Brazil’s vast landscape occupies six distinct ter-
restrial biomes, which are Amazon (Amazônia), 
Cerrado, Caatinga, Pantanal, Atlantic Forest (Mata 
Atlântica), and Pampa. Each of these biomes have 
distinct climatic zones and hydrological features. 
The Amazon biome of Brazil constitutes 60% of 
the Amazon rainforest that spans nine countries 
across the South American continent (31). 

In Brazil, the Amazon biome largely overlaps with 
the geographical region designated ‘Brazil’s Legal 
Amazon’ (Amazônia Legal), which comprises the 
nine states that lie either partially or entirely with-
in the biome. Brazil’s Amazon biome does not 
fully cover the same area as Brazil’s Legal Amazon 
(Figure 1). Parts of Brazil’s Legal Amazon lie in the 
Cerrado terrestrial biome – notably the south-
western corner of Mato Grosso state. Additionally, 
the Amazon biome is not just in Brazil, it also 
extends into Bolivia, Colombia, Ecuador, French 
Guiana, Guyana, Peru, Suriname, and Venezuela.

 
In this study, the ‘Amazon region’ will refer to part 
of the Amazon biome (ecological classification) 
that lies within the administrative zone of ‘Brazil’s 
Legal Amazon’. 

Figure 1.  Map of the Amazon, 
Cerrado, and Pantanal biomes in 
Brazil’s Legal Amazon and the dis-
tribution of pastures and cropland 
in Amazon Biome in 2024.
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Fire Types 

Fires in the Amazon region can be classified into 
three interrelated categories (32):

Deforestation fires are the intentional burning of 
biomass remnants from clear-cutting as a meth-
od to convert the land for alternative land uses, 
hereunder agricultural and pastoral activities. 

Maintenance fires, or biomass burning, are the 
intentional burning of pastoral or fallow plots with 
the purpose of pasture regeneration or vegeta-
tion clearing and readying the land for agricul-
tural usage. These plots are generally previous-
ly deforested areas that have been converted for 
agricultural expansion.

Wildfires are accidental or malevolently set. 
These are uncontrolled fires that spread from con-
trolled fires (e.g., deforestation and maintenance 
fires) and burn the standing forests. Repeated 
burning of forested areas increases the fire inten-
sity as fires move from consuming understory 
growth to more vertical damage. 

Climate change-driven droughts intensify the 
environmental conditions that increase the inten-
sity and spread of wildfires. These droughts draw 
out the moisture content in Amazon soil and veg-
etation that is instrumental in the biome’s natu-
ral fire resistance.

An overview of fire governance legislations and 
policies is presented in the Appendix I.

Between 1985 and 2024, an average of 7.2 mil-
lion hectares burned annually in Brazil’s Amazon 
biome – an area roughly the size of Ireland, accord-
ing to analysis by MapBiomas (33). The area that is 
burned by fire fluctuates from year to year. In most 
years, the land use type that undergoes the great-
est area of burning are agricultural areas, includ-
ing both pastures and cropland. MapBiomas data 
indicates that the vast majority of this burning is 
concentrated on pasture, making it the primary 
land cover type affected by fire ignition (Figure 2). 
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Figure 2. Annual burned areas 
in the Amazon Biome in Brazil 
from 1985 to 2024 by land cover 
type. The percentages shown cor-
respond to the areas burned in 
pastures, in relation to the total 
burned area across all land cover 
types. Source: MapBiomas (33).

1.3 The Agricultural Sector’s 
role in Amazon Fires
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Amazon fires occur disproportionately on pas-
tures, despite them only constituting a smaller 
portion of the Amazon biome. In the past decade 
(2014–2024), pastures made up between 11–13% 
of the Amazon biome’s total landmass as per 
MapBiomas data (Figure 3), and this land use 
type has gradually increased over the past four 
decades by degrading and converting native eco-
systems such as old-growth forests for agricultur-
al use. During the same period, almost half of the 
total burned areas in the Amazon were detected 
on pastures (Figure 2), underscoring the outsized 
negative impact of pastures and those who man-
age them on Amazon fire occurrence and likely, 
the ensuing health and environmental conse-
quences. Fires on pastures can also serve as igni-
tion sources from which fires escape and spread 
into native ecosystems.
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Figure 3. Land cover and land use distribution in 
the Amazon biome in Brazil from 1985 to 2024. 
The percentages shown correspond to the land 
cover proportion of forests and pastures. Source: 
MapBiomas (46).

Figure 3 visualizes the land cover and use changes 
over the past four decades in the Amazon biome 
in Brazil, based on MapBiomas data. The land use 
categories ‘forest plantation’ and ‘other’ are not 
visible in the graph because their percentages 
are too small compared to the other categories. 
The percentages shown correspond only to for-
est (dark brown) and pasture (purple), meaning 
that their sums do not total 100%.

The most severe fire event measured by the total 
burned area was recorded in 2024, when 15.6 mil-
lion hectares were ravaged in the Amazon region 
according to MapBiomas data, which was more than 
double the yearly average of the past almost three 
decades. The 2024 Amazon fires also marked the 
first year on record where forest vegetation was the 
land use type with the largest burned area. However, 
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the trend over the past four decades shows with the 
exception of 2024, fire events are always concen-
trated on pastures (33,7). Many fires outside pas-
tures are burning of native vegetation to clear land 
for pastures, and therefore they are also associated 
with pastures. The ways in which fires are fuelled by 
the expansionist ambitions of agribusinesses will 
be explored farther down in this section.
 
Severe droughts across the Amazon region 
in 2023 and 2024 created conditions that 
enabled fires in the Amazon biome to prolifer-
ate. The drought conditions exacerbated by cli-
mate change and worsened by a strong El Niño 
phenomenon contributed low humidity, flamma-
ble vegetation that was conducive to fire prop-
agation, and exacerbated the scale and sever-
ity of the 2024 Amazon fires. However, even in 
drought conditions fires do not naturally occur 
in the Amazon biome and human-ignited vege-
tation burning was the root cause (34).
 
July to November is described as the main 
human-induced fire season in the Amazon biome, 
and will be termed the ‘fire season’ in this report. 
This period typically experiences the most severe fire 
events. According to data compiled by MapBiomas, 
between 1985 and 2024, 77% of the cumulative 
burned area of all recorded fire events that occurred 
in the Brazilian Amazon biome was observed during 
the fire season (Figure 4). Within the fire season, the 
months with the greatest burned area from highest 
to lowest were October (28%), September (25%), 
November (12%), and August (9%) (33). The fire 
season overlaps within the Amazon biome’s dry 
season (July–November), and is characterized by 
low rainfall and high temperature. 
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Figure 4. Monthly distribution of fires in Brazil’s 
Amazon biome by total area burned between 1985 
and 2024. Source: MapBiomas (33). 
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Drivers of Fires 

Across studies in the literature covering the 
Amazon region in Brazil from the past two 
decades, evidence consistently suggests that 
fire occurrences in the Amazon biome are 
entirely human-induced and are associated 
with land clearing for agriculture and livestock, 
and not ignited by natural climatic factors and 
drought conditions.

Evidence in the literature, described in the sec-
tions below, demonstrates that fire in the Amazon 
is not primarily a natural or drought-driven phe-
nomenon. Rather, it is a direct outcome of agri-
cultural expansion and pasture establishment, 
with far-reaching ecological and public health 
consequences (19,35,36,37,38,39,40).

An analysis covering 2003–2020 and using fire 
and land use data found that burned areas in the 
Amazon region were concentrated on agricultur-
al lands (32% of the cumulative burned area) fol-
lowed by natural grassland (29%) and old-growth 
forests (16%) (35). More recent assessments 
using satellite imagery data from the Sentinel-2 
satellite corroborate this finding. Researchers at 
the Amazon Environmental Research Institute 
(IPAM) found that fires on agriculture lands dom-
inated Amazon fires in June, July and August 
between 2019 and 2024 (36). The same pattern 
was observed by the same researchers between 
January and August, 2024; the land use type with 
the greatest burned area in the Amazon is agri-
cultural lands at 62%, followed by old-growth 
forests at 26%. Similar to fires on agricultur-
al lands, fires in old-growth forests also tend to 

have agricultural origins, as the majority of defor-
estated areas eventually become pasturelands. 

Additional analysis from MapBiomas on fire occur-
rence on pastures highlights the central role of live-
stock rearing in fire events in the Amazon biome 
(38). An estimated 36% of all pastures in Brazil are 
found in the Amazon, and pastures cover 14% of the 
Amazon biome by area. Between 1985 and 2023, 
83% of all pastures in Brazil burned at least once, 
with some areas experiencing repeated fire events 
over the decades. During the same period, pasture-
land was the land type with the second-highest 
level of burning across Brazil. A quarter of all burned 
areas were pasture (181 million hectares), 68% of 
which took place in the Amazon biome. Between 
January and October of 2015–2023 (nine years), 
the total burned area on pastureland in the Amazon 
biome nearly equaled that of the preceding three 
decades, underscoring the sharp intensification of 
pasture fires post 2015. Fires in pastures that bor-
der the forest edge increase the likelihood of fire 
escaping into adjacent forested areas.

Satellite imagery using Sentinel-2 data to track the 
change in deforestation and burned areas in August 
2019 suggest that the majority of fires occurred in 
areas that were recently cleared, with a high occur-
rence rate in the transitional zones between forest 
and agricultural lands (39). In contrast, fire events 
in the old-growth Amazon forest were compara-
tively rare (39). A 2016 study found that more than 
half of all forest fires were detected in the munic-
ipalities with the highest level of deforestation in 
the preceding 12 months, establishing that new 

deforestation is one of the most important risk fac-
tors of Amazon forest fires (40). These fires are not 
incidental: they are closely linked to cycles of defor-
estation, land-grabbing, and expansion of the agri-
cultural frontier – and the dominant final stage of 
this land use conversion is pasture (19).
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   BUSTING MYTHS

X
Fires in the Amazon 
biome occur naturaly 
and are good for the 
ecosystem. 

✓
Fires in the Amazon 
biome are human-ignited 
and highly destructive for 
the ecosystem.

X Amazon fires occur 
because of logging. 

✓
Vast areas in the Amazon 
biome are set ablaze to 
clear land for pastures 
used in livestock rearing.
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Testimonial from Alane Dias, Amazonian actress and 
ballerina, who visited areas affected by fires at the 
invitation of Greenpeace Brazil in August 2025

“I am witnessing one of the saddest 
scenes I have ever seen in my life. Although 
I was informed and knew I would be com-
ing here, it is completely different to set 
foot on this ground and see that the black 
and white soil are not sand, but tree ashes.

It is very sad to witness all this and not 
think about the people who live here in 
the surrounding area and how long it will 
take for this land to regenerate. We hear 
a lot about deforestation and fires in the 
Amazon, but we have to talk not only about 
the solutions – which are extremely import-
ant – but also about who the villains are.

There is an absurd difference between 
the presence of big corporations and a land 
that is cared for by Indigenous Peoples. The 
relationship they have with this territory is 
completely different. And it is frightening 
that they are so close to each other. This 
is also a great disrespect to those who live 
here, to the history of this place.

The future of the Amazon is ancestral. 
The future of the Amazon lies with the 
Indigenous Peoples. This year we have 
COP30 in Belém do Pará, which is the 
COP for implementation, precisely to ful-
fil the agreements that were made in pre-
vious years. And it is time to demand that 
changes happen, because the Amazon 
deserves respect from all of us.”
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several other meatpackers that also have facilities 
in the Amazon, and their potential cattle purchasing 
zones often overlap. For the purposes of this anal-
ysis, we are focusing on JBS as an example, as it is 
the world’s largest meat company and a key agri-
cultural player in Brazil. While we acknowledge that 
the deforestation and fires cannot be attributed to 
JBS, and we reiterate that there are other meat-
packers operating in the Amazon which are beyond 
the scope of this analysis, JBS has a high potential 
exposure to the risk of being linked to deforested 
or burned areas given that JBS is the company with 
the highest number of large slaughterhouse units 
in the Amazon (see figures 5 and 6), not to men-
tion the high capacity to slaughter animals per day.
 
JBS has been linked to cattle raised in farms with 
fires or other environmental problems (137,138). 
JBS’ system for monitoring and eradicating defor-
estation from its supply chain has profound defi-
ciencies, not least because of the failure to effec-
tively prohibit and monitor the deliberate use of 
fire, as well as its continued lack of effectiveness to 
identify and monitor the entire supply chain (includ-
ing indirect supply and third parties). According to 
Instituto do Homem e Meio Ambiente da Amazônia 
(IMAZON), JBS’ potential cattle-buying zone over-
laps with 11.5 million hectares of land classified as 
exposed to deforestation risk: the largest exposure 
among all meatpackers assessed (43).

According to Imazon, slaughterhouses authorized 
for export, such as JBS meatpacking plants, have 
a radius of an average of 360 kilometers around 
them from which they potentially purchase cattle 

Corporate Actors 

Evidence indicates that fire use remains central to 
the Brazilian agricultural sector’s clearing and pas-
ture maintenance practices. During the 2020 fire 
moratorium (when the federal government placed 
a 120-day moratorium on burnings in the Amazon), 
a study found that  68% of properties with fires that 
occurred during the moratorium were cattle ranch-
es, and 87% of the total burned area within the 
study area occurred on cattle farms (41).

In addition to its environmental and climate dam-
age, use of fire by cattle ranchers is a compound-
ing public health hazard. Fire use emits air pollut-
ants into the atmosphere, while land conversion 
driven by pasture expansions reduces forest cover 
and its air filtering capacity. Deforestation-linked 
agricultural exports – destined for international 
markets, driven by a growth-at-all-costs corpo-
rate strategy, and frequently associated with fire 
use – have been attributed by Du et al. (2024) to 
an air pollution burden that resulted in more than 
700,000 premature deaths in Brazil over the two 
decades ending in 2024 (42). Simply put, agricul-
tural expansionism to satisfy an ever-growing cor-
porate appetite for profits imposes a measurable 
and considerable health burden on the Brazilian 
population (41,42,43).

To demonstrate the potential exposure of the cattle 
sector to fires that occur in the territory, the pres-
ent section draws on literature and provides a new 
calculation for deforestation and fire occurrence in 
the areas near JBS slaughterhouses in the Amazon 
biome. It’s important to note that JBS is not the 
only company operating in the region, as there are 

(44). This buffer of 360 kilometers was applied by 
Greenpeace International to assess the deforesta-
tion and burned areas near JBS based on the geo-
location of the company’s facilities, as shown in 
Figures 5 and 6. This 360km radius refers to the 
area surrounding slaughterhouses where Imazon 
estimates cattle could be sourced - not necessar-
ily proven supply relationships.

Considering the time frame from July 22, 2008 – 
the landmark amnesty for deforesters – up to the 
most recent data on deforestation published by 
Brazil’s National Institute for Space Research (45), 
we find that:

•	 Whereas overall cumulative deforestation 
between 2008–2024 in the Amazon Biome 
amounted to 12.7 million hectares;

•	 Cumulative deforestation within a 360km 
radius around JBS facilities in the Amazon 
biome was 9.2 million hectares, equivalent 
to 72% of the total deforestation recorded 
in the biome during the period.

It must be noted that part of the slaughterhouses 
that purchase from rural properties in the Amazon 
are located in transition zones with other biomes 
such as the Cerrado and Pantanal; this analysis con-
siders only deforestation within the Amazon Biome 
and only the risk of exposure of facilities located 
within the Amazon biome.
 
According to land-use and land-cover data pro-
vided by Collection 10 of the MapBiomas project 
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be exposed to if they do not effectively prohibit and 
monitor the deliberate use of fire in their supply 
chains and other business relationships. JBS says 
it enforces a zero-tolerance policy for illegal defor-
estation, and that it monitors 100% of its direct sup-
pliers, but analyses indicate that it does not mon-
itor all its indirect suppliers nor effectively blocks 
indirect suppliers involved with deforestation, nor 
direct or indirect suppliers involved with use of fire.

Table 1: Analysis of burned areas within 360km radius of JBS’ facilities 
in the Amazon between 2019 and 2024.

Year
Burned area in 
the Amazon (ha)

Burned area 
(ha) within 
360km radius 
around JBS

Burned areas in 
that radius as % of 
total burned area 
in the Amazon

2019 8,397,815 4,201,076 50.03%

2020 8,060,195 5,329,639 66.12%

2021 5,205,191 2,523,803 48.49%

2022 8,008,454 5,431,706 67.82%

2023 10,670,471 3,336,205 31.27%

2024 17,904,406 9,762,614 54.53%

(46), pasture areas in a 360km radius around JBS’s 
facilities in the Amazon biome, on the other hand, 
grew by 16%, increasing from around 38 million 
hectares in 2008 to around 44 million hectares in 
2024, representing the expansion of around 6 mil-
lion ha, an area equivalent to 41 times the size of the 
city of São Paulo and 58 times the size of the city of 
Belém, capital of Pará and host of COP 30 in 2025. 

Analyzing Mapbiomas spatial data on accumulated 
burned areas from the past six years, Greenpeace 
International verified that a large part of these areas 
was concentrated around JBS slaughterhouses 
(Table 1 and Figure 6). In total, between 2019 and 
2024, around 30.5 million hectares were burned in 
a 360km radius around JBS’s facilities within the 
Amazon biome alone, and more than half of the 
area consumed by fire in the biome during 2024 
occurred in this zone. That’s equivalent to 201 times 
the size of the city of São Paulo. It is important to 
note that correlation does not imply causation.

When asked for a comment, JBS criticised the appli-
cation of a fixed 360km radius as overestimating 
the exposure and stated that cattle sourcing dis-
tances vary widely by state. JBS further stated that 
this methodology does not take into account JBS’s 
actual cattle buying process, policies, and supply 
chain monitoring capabilities.
 
Indeed, this Greenpeace International analysis does 
not indicate any direct nor indirect links between 
JBS and specific deforested and burned areas. 
However, the 360km radius, that Imazon estimates 
could be meatpackers’ potential cattle purchasing 
zone, provides a useful overview of the risks that 
meatpackers - of which JBS is the largest - could 
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Figure 5. 
360km radi-
us around JBS 
slaughterhous-
es and cumu-
lative defor-
estation 
2008-2024.

21TOXIC SKIES:HOW AGRIBUSINESS IS CHOKING THE AMAZON



Figure 6. 
360km radi-
us around JBS 
slaughterhous-
es and burned 
area in 2024.
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1.4 Impacts of Amazon 
Fires on Air Pollution 
and Health
Air Pollution

Burning vegetation in the Amazon region reduc-
es air quality because the fire smoke contains air 
pollutants that are hazardous to human health 
and that disrupt ecological processes.

These fires emit health-damaging pollutants 
that include particulate matter, nitrogen oxides 
(NOx), carbon monoxide (CO), polycyclic aromat-
ic hydrocarbons (PAH), and volatile organic com-
pounds such as benzene (47), which is a known 
carcinogen (48). Through chemical processes in 
the atmosphere these primary emissions contrib-
ute to the formation of secondary air pollutants 
such as secondary volatile organic compounds 
(VOC), secondary particles, and ozone (O3) (47).
 
The mixture of pollutants emitted by fire events 
can vary with different fuel types (vegetation), fire 
regimes (complete or incomplete combustion), 
and weather conditions (49,50). Literature on 
Amazon fire events suggests that smoke exhibits 
characteristics that pose elevated risks to human 
health. The particulate matter emissions in fire 
smoke have a high proportion of fine particulate 
matter (PM2.5) (~90%), which is small enough 
to penetrate the lungs (51,52), and high levels of 
PAHs and VOCs which include potential carcin-
ogens such as benzene and formaldehyde (53). 

Research suggests that wildfire smoke could 
produce particulates that are smaller than some 
urban particulate pollution, which in turn could 
mean that wildfire smoke pollution poses an even 
greater risk to health than urban particulate pol-
lution. The smaller the particles, the deeper they 
can penetrate into the lungs – the smallest par-
ticles can even cross into the bloodstream (54). 
Across the biomass burn cycle of Amazon fires, a 
controlled experiment by Costa et al. (61) in the 
state of Rondônia found that the initial phase 
(flaming phase) emits the highest quantity of 
PM2.5. These findings suggest that individuals 
and communities in close proximity to fire events 
are likely to be exposed to high amounts of small 
and potentially toxic airborne particles.

Amazon fire-derived emissions contain environ-
mental contaminants that can have a destabilizing 

effect on the Amazon biome ecosystem and beyond, 
and the contaminants can also reach inhabited 
areas. Biomass burning emits carbon dioxide (CO2) 
and methane (CH4) – both of which are greenhouse 
gases that fuel the pace of climate change – and 
other non-methane hydrocarbons (NMHC) (55). 
Black carbon from Amazon fires has been depos-
ited onto Andean glaciers and Antarctic sea ice 
through transportation and dispersion processes in 
the atmosphere (56,57) and has the effect of accel-
erating the melting of ice (57). Modelling suggests 
that smoke emissions from Amazon fire events con-
tribute more than 50% of the total ground-level 
ozone (O3) concentrations across parts of Brazil, 
including parts of the Amazon region (58). Ozone 
inhibits photosynthesis and disturbs the ecologi-
cal processes in the Amazon biome  (10,59). Other 
environmental contaminants in fire smoke can 

Activists in a Overflight, in the Amazon in 2022. © Bruno Kelly / Greenpeace

23TOXIC SKIES:HOW AGRIBUSINESS IS CHOKING THE AMAZON



affect the local climate by inhibiting rain patterns 
and acidifying the soil (60,61).

Documented regional biomass burning episodes 
between 2011 and 2024 have been associated with 
higher ambient air pollution concentration in the 
following cities: Porto Velho (Rondônia)  (62,63), 
Sinop (Mato Grosso)  (64), Manaus (Amazonas) 
(65), Rio Branco (Acre)  (66), Boa Vista (Roraima)  
(67), Cuiabá (Mato Grosso)  (68), Santarém (Pará)  
(69), São Paulo (São Paulo), and Brasília (Distrito 
Federal)  (70). The recorded spikes in air pollution 
levels in these locations predominantly concern 
airborne particulate matter concentrations, but 
also ozone, black carbon, and nitrogen oxides.

Not all fine particulate matter and air pollution 
detected in the Amazon region originated from 
in or near the Amazon region. Just as emissions 
from Amazon fires can be transported across con-
tinents and detected in e.g., the Andean Glaciers 
and Antarctic sea ice (57,71), pollutants from fire 
activities outside the Amazon region can also 
reach the Amazon basin and affect regional air 
quality (35).

Health

Fire smoke is a major health risk for communities 
living in the Amazon region. Inhaling fire smoke 
– even in the short-term – can exacerbate symp-
toms of respiratory conditions such as lung inflam-
mation, pneumonia, bronchitis, and asthma, and 
can contribute to the development of cardiovas-
cular illnesses (54,72,73). Long-term exposure to 
contaminants such as PAHs and particulate mat-
ter that are in biomass fire smoke can increase 

the risk of developing severe negative health out-
comes such as cancer and stroke (49,74,75,76).

Persistent fires across the Amazon keep large 
swaths of the region above the WHO’s Air Quality 
Guideline for airborne particulate matter concen-
trations (77,78). An estimated 60% of residents 
in the Amazon and Central-West regions of Brazil 
were exposed to prolonged periods of high PM2.5 
concentrations (>15 µg/m³) for approximately six 
months of each year between 2010 and 2019 (77). 
In Porto Velho’s urban area, one-half of the pop-
ulation are socially and economically vulnerable, 
making this population particularly susceptible 
to air pollution from forest fires (78).

Exposure to PM2.5 from biomass burning and 
wildfires is associated with higher levels of hos-
pitalization related to respiratory, cardiovascular, 
and all-cause admissions than non-fire related 
PM2.5 emissions (79,54,80,73). Fire related air 
pollution can affect all age groups (72) but some 
people are at greater risk: younger and older age 
groups (≤19 years, ≥60 years) are more suscepti-
ble than other age groups to exposure to PM2.5 
originating from wildfire smoke (81,73,54).

Studies estimating the health impact of fire smoke 
exposure in the Amazon region point in one direc-
tion – the health burden on people and commu-
nities is substantial. Ribeiro et al. (2024) ana-
lyzed data from 2009-2019, finding that a total 
of 1,438,322 wildfires were recorded in the Legal 
Amazon region, of which 85% were during the 
months of August–December; they also analysed 
hospitalisation data for the same period (2009–
2019), reporting that the total number of hospital 
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admissions for respiratory diseases among chil-
dren (0–14 years old) and the elderly (60 years 
and above) in the Legal Amazon was 566,707 
(82). Admission rates for respiratory conditions 
showed pronounced increases during periods fol-
lowing deforestation fires and heavy smoke events 
– a pattern that indicates an association between 
fire activity and hospitalizations (78,83,84,85). 
In recent decades, fire smoke exposure has been 
identified as the predominant contributor to 
almost 50,000 hospitalizations2 annually across 
Brazil (73). Chronic exposure to fire smoke con-
tributes to a reduction in life expectancy – region-
al modelling suggests that eliminating vegetation 
fires across South America in e.g., forests, crop-
lands, and pastures could prevent up to 16,800 
deaths every year, with nearly a quarter of this ben-
efit concentrated in the Amazon Basin (139).

The health burden from fire smoke in the Amazon 
fluctuates annually, with severe fire years trig-
gering sharp surges in respiratory admis-
sions that can overwhelm healthcare systems  
(78,83,84,86,87,81). For example, long queues 
outside hospitals in Porto Velho were recorded 
during the intense fire events of August 2019 that 
saw the PM2.5 level skyrocketing (86). More gen-
erally, respiratory hospitalizations consistently 
peak during the Amazon fire season, when inten-
sified fire activity coincides with higher admis-
sion rates (82,85,86). Studies that investigate 

the association between deforestation-related 
biomass fires and diseases discuss widespread 
association of exposure with health problems 
(60). September is the worst affected month for 
wildfire smoke in the Brazilian Amazon, when an 
estimated 10% of municipalities can be exposed 
to PM2.5 at ≥75ug/m3 (81), and in the dry season, 
vegetation fires contribute >80% pollution across 
the southern Amazon (60).

Children face disproportionate harm from fire 
smoke exposure (85,82,72,81). Children are par-
ticularly affected when they breathe in polluted 
air because their lungs are not yet fully devel-
oped, and they often have a faster breathing 
rate than adults – one of the research studies 
that analyzed who is affected by air pollution 
from fires in the Amazon found that more than 
half of all respiratory admissions between 2000 
and 2016 in Porto Velho were children aged 5 or 
younger (88). Respiratory hospitalizations spike 
during and in the aftermath of severe droughts 
and intense fires. Smith et al. (2014) report-
ed that severe drought years (2010 and 2015) 
saw an up to 267% increase in admissions (of ≤5 
year olds) (89), while children living near burn-
ing areas faced a 36% higher risk of hospital-
ization (≤ 10 year olds) according to Barcellos et 
al. (2019)  (84) – underscoring the vulnerabili-
ty of children to air quality deterioration in the 
Amazon region.

2 Hospitalization is defined as at 
least a 24-hour stay in hospital.

The fire and air pollution crises of 2019 and 2024 
indicate that high intensity Amazon fire events 
escalate health impacts into public health emer-
gencies. A modelling study by Butt et al. (2021) 
estimated that in the Amazon region in Brazil, air 
pollution contributed to 3,400 early deaths in 
2019 due to exposure to PM2.5 from deforesta-
tion-related fire smoke  (140) and thousands of 
excess hospitalizations, including a rise in mortal-
ity among hospitalized children (≤10 years) com-
pared to the year before (84). A point of great con-
cern, it is reported that infants less than 1 year of 
age accounted for every fifth hospitalization from 
respiratory conditions linked to deforestation fires 
and their ambient air pollution in 2019 – some of 
the most vulnerable individuals in the society (78). 
In 2024, record-breaking August fires again trig-
gered reports about unusually high rates of paedi-
atric cases in hospitals in Porto Velho (83) – from 
smoke emitted from fires that originated over 300 
km, or around 200 miles away (86).

Evidence suggests that wildfire-specific PM2.5 is 
up to 10 times more harmful to respiratory health 
than PM2.5 from other sources, and particularly 
so for children under 5 years old (80). The bio-
logical mechanisms for the increased toxicity of 
wildfire PM2.5 are not yet fully understood by sci-
entists, therefore more research is needed (54). 
In addition, researchers find that the PM2.5 and 
PAH compounds found in biomass smoke can 
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contribute to DNA damage and elevate the risk 
of developing some cancers (74,75,76).

Testimonial from Anderson Torres, a 
health professional in Porto Velho, 
October 2024

“Here in our territory, we 
have a very dry climate, which, 
along with this issue of the haze, 
creates very alarming respirato-
ry problems amongst our popu-
lation. In every ten children, at 
least six experience coughing, 
and that number is still increas-
ing by a lot. 

We as doctors are left trying to 
correct something that’s beyond 
our means. It’s frustrating.

The immediate symptoms of 
haze are mainly neurological: 
headaches and dizziness. With 
prolonged exposure, we are 
prone to diseases like cancer, 
because haze interferes with the 
natural functioning of the body.”

Modelling suggests that doubling Brazil’s 
Protected Area3 coverage could decrease fire sea-
son PM2.5 levels by 10% and respiratory hospital-
izations by 7%, with the greatest health improve-
ments seen in children (≤15 years) (90). By 
eliminating deforestation-related fires, between 
400–1,700 premature adult deaths annually 
across South America could be prevented, with 
major benefits concentrated in the Amazon (91). 
If the Amazon region of Brazil achieved WHO’s 
2021 guideline for the annual average PM2.5 
level of 5 µg/m³, the potential increase in life 
expectancy in the region from removing PM2.5 
air pollution related premature mortality factors 
could be considerable. The Air Quality Life Index 
(AQLI) by the University of Chicago estimates the 
potential gain in life expectancy from meeting 
the PM2.5 standard. It suggests life expectan-
cy could increase by 2.9 years in Rondônia, 2.8 
years in Amazonas, 2.5 years in Acre, 1.5 years in 
Mato Grosso, and between 0.4 and 0,9 years in 
the five Westernmost states, according to 2023 
figures (92). The potential gain in life expectan-
cy by meeting PM2.5 standards in the northeast-
ern region of Brazil is among the highest in all of 
South America because of the region’s severe, 
persistent, and layered air pollution challenges. 

An overview of air quality legislations is present-
ed in the Appendix II.

3 Protected 
Areas in Brazil 
are defined in 
the National 
System of 
Protected 
Areas (Sistema 
Nacional de 
Unidades de 
Conservação 
da Natureza; 
SNUS) estab-
lished through 
Law No. 9.985 
in 2000 (93). In 
2025, Protected 
Areas comprise 
18.6% of Brazil’s 
land area (94).
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Chapter 2: Methodology

2METHODOLOGY
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This study combines new field monitoring 
with analysis of existing data sources to 
produce an up to date picture of air quali-

ty across key regions of the Brazilian Amazon. The 
research focuses on two states, Rondônia and 
Amazonas where deforestation and fires are most 
concentrated. To help address major data gaps, 
Greenpeace Brazil deployed new stationary and 
mobile air quality sensors in 2025 to generate 
empirical PM2.5 measurements, complementing 
satellite-based datasets and publicly available 
information from existing monitoring networks.

Two stationary AirGradient OpenAir monitors 
were deployed in Porto Velho and the Caititu 
Indigenous Territory near Lábrea. These instru-
ments record fine particulate matter (PM1, PM2.5, 
and PM10) and CO₂ concentrations hourly, pro-
viding continuous real-time readings of air qual-
ity in the immediate environment. The data were 
processed using manufacturer recommended 
correction algorithms to improve data accura-
cy. The first results from these sensors covering 
September 2025 form part of the new analysis 
presented in this report.

A second component involved mobile air quali-
ty monitoring using Atmotube personal sensors 
worn by field researchers. These devices capture 
the air individuals are actually exposed to as they 
move through different environments, measur-
ing PM2.5 among others. The researchers car-
ried these sensors in the cabin during aircraft 

overflights through smoke affected regions as 
well as on ground based field trips. The sensors’ 
built-in GPS allows for georeferenced mapping 
of air pollution exposure across urban, rural, and 
forested areas in Porto Velho, Canutama, and 
Lábrea municipalities.

In addition to new field data, the study incorpo-
rates publicly available PM2.5 data from low-cost 
‘PurpleAir’ sensors, as well as satellite-derived 
estimates of ground-level PM2.5 and burned-ar-
ea data from the MapBiomas Fire Monitor. These 
sources enable comparisons between locations 
and over time, linking air quality trends to patterns 
of fire activity. All air quality monitoring datasets 
underwent quality screening to remove instrument 
errors and ensure the reliability of the analysis.

Together, these complementary datasets 
(ground-based, mobile, and satellite) form an 
integrated evidence base on air quality and 
fire-related pollution in the Amazon. The result-
ing findings provide policymakers, researchers, 
and public health experts with the most detailed 
and accessible air-quality data yet produced for 
this region, supporting evidence-based action at 
both domestic and international levels. 

A thorough breakdown of the methodol-
ogy and description of study locations 
can be found in the Appendix III.
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3.1 Land use and fire 
occurrence
The land use patterns around the locations of the 
study area – Porto Velho municipality and Lábrea 
municipalities (encompassing Lábrea city and the 
Caititu Indigenous Territory), were determined with 
the use of MapBiomas Collection 10 data data which 
tracks land usage and fire occurrence in Brazil (46). 
The distribution of land use types and burned areas 
from fire activity during the years 2024 and 2025 
are mapped in Figures 7 and 8, which reveals a stark 
difference in land use types between the areas sur-
rounding the two study locations.

Porto Velho city sits within a livestock zone. Large 
swaths of pastureland are located north of the 
city, towards the state border of Amazonas, and 
south into Rondônia state. Soybean cultivation 
represents only a minor share of agricultural land 
use in the area (Figures 7 and 8). Forest forma-
tions surround Lábrea city. Pastures are found in 
the immediate areas south of the city, as well as 
along the Trans-Amazonian Highway between 
Lábrea and Humaitá.

Land cover distribution data shows that 75% 
of the burned area within 50 km of Porto Velho 
consisted of pastures, followed by forests at 22% 
(Table 2). Soybean cultivation plots only com-
prised less than 1% of the land area. Within 50 
km of Lábrea, forests made up 43% of the burned 
area and pastures were a close second, at 37%. 

Figure 7–8. The location of air 
quality monitors and distribution 
of burned areas and land use types 
and covers around Porto Velho 
and Lábrea municipalities in 2024 
(top) and Jan-Sep 2025 (down).
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Table 2. Burned land cover/land use distribution within a 50 km radius 
from Porto Velho and Lábrea cities in 2024. Data from MapBiomas. 

Land cover 
50 km around Porto Velho 50 km around Lábrea

Area (km²) Percentage Area (km²) Percentage

Pasture 27,588 75% 13,536 37%

Forests 8,166 22% 16,013 43%

Forest Formation 7,770 21% 4,575 12%

Floodable Forest 396 1% 11,438 31%

Wetland 484 1% 5,067 14%

Soybean 296 1% 0 0%

Grassland 
Formation 171 >1% 39 >1%

Other Temporary 
Crops 70 >1% 0 0%

Other – >1% – 5%

The regions around the study sites underwent fire 
events in both 2024 and 2025 indicated by the 
cumulative burned areas detected by MapBiomas 
- Collection 4 and Fire Monitor (Figures 9 and 
10). The scale of burned area in 2024 is larg-
er than 2025. Burned areas are predominantly 
observed in pastures, congruent with the agricul-
ture-based fire use pattern observed in Brazil’s 
Amazon region. Fire use in grassland areas was 
also detected at a lower scale, measured by area 
burned, compared to pastures.
 
Fire on pastures is used for vegetation clearing, 
regeneration, and expanding the agricultural 
frontier by burning forest residues after clear-
ance and converting the land for agricultural use. 
The spatial distribution of burned areas shows 
fire use both within and at the edge of the pas-
tures. Burned areas in contiguous pasture areas 
are congruent with burning of pasture vegetation 
for clearing and regeneration. However, burned 
areas seemed to dominate at the edge of estab-
lished pastures which indicates the use of fire to 
clear forested areas for pasture expansion. These 
burning events fit the pattern of fire use under-
stood in the Amazon region – first, the degrada-
tion of native vegetation in forested areas through 
cutting and other non-burning methods, followed 
by the repeat burning of the degraded areas over 
a multi-year period to remove biomass remnants 
and regrowth, and eventually, the conversion of 
the degraded-then-burned areas for alternative 
uses, predominantly agricultural.
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Figure 9. Burned areas (in red) in the region in Brazil 
around Porto Velho city (2024 - left; Jan-Sep 2025 - 
right) The circles show a 300 km radius. Green = for-
est formation. Yellow = pasture. Grey = grassland. 



Figure 10. Burned areas (in red) in the region in 
Brazil around Lábrea city (2024 - left; Jan-Sep 2025 - 
right). The circles show a 300 km radius. Green = for-
est formation. Yellow = pasture. Grey = grassland. 
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Indicative air quality observations from PurpleAir 
monitors in Porto Velho city and Lábrea city are ana-
lyzed over two study periods; January 1 to December 
31, 2024, and January 1 to September 30, 2025.

In Porto Velho city, non-continuous data is avail-
able from June to December 2024 and February 
to September 2025. In Labréa city, non-continu-
ous data is available from July to November 2024 
and from late June to September 2025. Results 
for these monitoring periods are presented in 
Tables 3 and 4. The period averages are calculated 

for the sampling period of each dataset; the sam-
pling periods differ for each location and year, 
and the period averages are therefore not direct-
ly comparable. A sampling day is defined as a 
24-hour period where there was at least 1 hour 
of data recorded by the sensor. Strong sampling 
days denote that at least 75% of hours of the day 
(18 hours or more) have recorded data.

Daily averages were calculated on strong sam-
pling days where at least 75%4 of the 24 hourly 
measurements were recorded. The distribution 

4 In alignment with US EPA’s rec-
ommendations that a daily sam-
ple of air pollution data should be 
at the minimum 75% complete from 
sub-daily measurements, e.g., hour-
ly measurements, to be consid-
ered valid (95). The US EPA practice 
applies to PM2.5 analyses (96). 

Table 3. Period averages and sampling day count for Porto Velho city. 

Parameter Units 2024 2025 

Period June to December February to September

Period average PM2.5 level µg/m³ 80 13

Sampling days count 164 229

Strong sampling days (>75%) count 150 222

Table 4. Period averages and sampling day count for Lábrea city. 

Parameter Units 2024 2025 

Period July to November June to September

Period average PM2.5 level µg/m³ 98 54

Sampling days count 124 90

Strong sampling days (>75%) count 121 71

3.2 2024-2025 air pollution (PurpleAir) 

of daily averages across 2024 and 2025 is dis-
played in Figures 11 and 12 below.

The 2024 and 2025 data shows that the highest 
levels of PM2.5 are observed in July, August, and 
September. The timing of peak concentrations is 
consistent with the Amazon fire season and with 
reports of poor air quality around Porto Velho 
city during those months. The 2024 data also 
shows a gradual decrease in daily average PM2.5 
levels in October and November as the fire sea-
son in the Amazon region came to an end.
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Figure 11. Daily average PM2.5 levels in Porto 
Velho city (top) and Lábrea city (bottom) in 2024. 
Calculated from PurpleAir data. Each tile is one day. 
Grey tile means no or insufficient data.  
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Figure 12. Daily average PM2.5 levels in Porto 
Velho city (top) and Lábrea city (bottom) in 2025. 
Calculated from PurpleAir data. Each tile is one day. 
Grey tile means no or insufficient data.  
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Monthly average PM2.5 levels across the year in 
2024 and 2025, displayed in Table 5, demon-
strate the correlation between air quality dete-
rioration and the Amazon fire season. Over the 
sampled months, August and September 2024 in 
Porto Velho city witnessed PM2.5 levels that were 
substantially higher than the preceding and sub-
sequent months, and PurpleAir measured month-
ly averages during these months rose above 140 
µg/m³. In 2025, the months with the highest 
PM2.5 concentrations were between June and 
September where average levels reached 27 µg/
m³ in Porto Velho city and 61 µg/m³ in Lábrea city, 
according to PurpleAir sensors.

Table 5. Monthly average PM2.5 recorded in Porto Velho city and Lábrea city in 2024 and 2025 by PurpleAir 
sensors. *=Fire season. 

0-25 µg/m³ 25-50 µg/m³ 50-75 µg/m³ 75-100 µßg/m³ 100+ µg/m³

Month Units 

Monthly average PM2.5 level 

2024 2025 

Porto Velho city Lábrea city Porto Velho city Lábrea city

January µg/m³ No data No data No data No data 

February µg/m³ No data No data 3 No data 

March µg/m³ No data No data 4 No data 

April µg/m³ No data No data 5 No data 

May µg/m³ No data No data 9 No data 

June µg/m³ Insufficient data No data 12 52

July* µg/m³ 43 Insufficient data 20 61

August* µg/m³ 146 156 27 49

September* µg/m³ 176 179 21 46

October* µg/m³ 43 32

Post study period Post study period November* µg/m³ 19 23

December µg/m³ 14 No data 
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Figure 13. Monthly average and minimum-maximum range of PM2.5 level 
in Porto Velho city and Lábrea city, 2024-2025 by PurpleAir sensors.

Figure 13 charts the monthly averages and 
the variation in daily average concentrations 
observed by PurpleAir sensors. The highest 
daily average PM2.5 levels was observed during 
the fire-plagued months of July, August, and 
September. The days with the worst ambient 
PM2.5 concentrations were experienced during 
these months, where the levels far exceeded the 
monthly averages.
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Consistent with the peaks in monthly averages, the 
10 highest daily average PM2.5  concentrations 
observed by PurpleAir sensors in Porto Velho city 
and Lábrea city in 2024 and 2025 were recorded 
in July, August, and September5. These days, which 
are shown in Tables 6 and 7, saw measured ambient 
concentrations well above 200 µg/m³ in 2024, a 
year marked by unprecedentedly severe Amazon 
fires, and at least 35 µg/m³ in 2025, where fires 
across the Amazon region still occurred.
 
PurpleAir sensor data indicated that the worst 
daily PM2.5 pollution event during the sampling 
period in 2024 occurred on August 28 in Porto 
Velho city at 352 µg/m³ and August 276 in Lábrea 
city at 488 µg/m³. These levels were 6 and 8 times 
higher than the Brazilian PI-1 standard (24-hrs 
averaging time), and 23 and 33 times higher 
than the WHO guideline (24-hrs averaging time), 
respectively. These extreme levels of PM2.5 are 
the likely results of the 2024 fire season in the 
Amazon which was among the worst recorded.
 
In 2025, PurpleAir sensor data indicated that the 
worst daily PM2.5 levels during the sampling peri-
od were observed on August 30 in Porto Velho 
city at 73 µg/m³ and July 20 in Lábrea city at 104 
µg/m³. These levels exceeded the Brazilian PI-2 
standard (24-hrs averaging time) by 1.5 and 2.1, 
and the WHO guideline (24-hrs averaging time) 
4.9 and 6.9 times, respectively.

Table 6. The 10 highest daily PM2.5 averages in Porto Velho city (Jun–
Dec) and Lábrea city (Jul–Nov) in 2024, and their extent of exceedance 
over PI-1 (60 µg/m³) and WHO (15 µg/m³) 24-hr averaging time stan-
dards as indicated by PurpleAir sensors. 

Top 10 daily 
average in 

2024

Porto Velho city Lábrea city

PM2.5 
(µg/m³)

Date 
MM-DD 

Times exceeding 
PM2.5 

(µg/m³)
Date 

MM-DD 

Times exceeding

PI-1  WHO PI-1 WHO

1st 352 08-28 5.9 23.5 488 08-27 8.1 32.6

2nd 338 08-29 5.6 22.6 450 08-29 7.5 30.0

3rd 313 09-03 5.2 20.9 415 09-02 6.9 27.7

4th 299 08-15 5.0 19.9 405 09-16 6.8 27.0

5th 290 08-27 4.8 19.3 398 09-17 6.6 26.5

6th 283 09-07 4.7 18.9 379 09-09 6.3 25.3

7th 282 09-02 4.7 18.8 371 09-01 6.2 24.7

8th 267 08-30 4.4 17.8 290 09-18 4.8 19.3

9th 257 09-18 4.3 17.1 284 09-06 4.7 18.9

10th 246 09-08 4.1 16.4 284 09-06 4.7 18.9

5 Only strong sampling days were considered. 6 On August 27, 2024, severe forest fires triggered 
the state government Rondônia to declare an emer-
gency situation (97). On that day, Lábrea experi-
enced the highest estimated daily average PM2.5 
level of the sampling period –  488 µg/m³, more than 
32 times higher than the WHO guideline. The two 

days following the state-declared emergency sit-
uation recorded some of the highest daily average 
estimates during the study period; 352 and 388 µg/
m³ in Porto Velho city on August 28 and 29, and 450 
µg/m³ in Lábrea city on August 29.

39TOXIC SKIES:HOW AGRIBUSINESS IS CHOKING THE AMAZON



Table 7. The 10 highest daily PM2.5 averages in Porto Velho city (Feb–Sep) and Lábrea city 
(Jun–Sep) in 2025 and their extent of exceedance over PI-2 (50 µg/m³) and WHO (15 µg/
m³) 24-hr averaging time standards as indicated by PurpleAir sensors. 

Top 10 daily 
average in 

2025

Porto Velho city Lábrea city

PM2.5 
(µg/m³)

Date 
MM-DD 

Times exceeding 
PM2.5 

(µg/m³)
Date 

MM-DD

Times exceeding

PI-2  WHO PI-2 WHO

1st 73 08-30 1.5 4.9 104 07-20 2.1 6.9

2nd 47 08-29 0.9 3.1 93 07-15 1.9 6.2

3rd 45 09-01 0.9 3.0 91 07-13 1.8 6.1

4th 42 09-02 0.8 2.8 87 08-10 1.7 5.8

5th 41 08-17 0.8 2.8 82 07-30 1.6 5.5

6th 40 08-31 0.8 2.7 78 08-15 1.6 5.2

7th 40 08-23 0.8 2.7 73 07-09 1.5 4.8

8th 40 08-28 0.8 2.7 70 07-19 1.4 4.6

9th 40 08-24 0.8 2.6 68 08-05 1.4 4.6

10th 35 08-27 0.7 2.3 68 07-28 1.4 4.5

The cumulative number of days during the sam-
pled period where PurpleAir sensors indicated  
that air quality standards may have been exceed-
ed are tallied in Table 8 below, using strong sam-
pling days only.

In 2024, PurpleAir data indicates that of the days 
with sufficient data, a total of 65 and 56 days in 
Porto Velho city and Lábrea city respectively expe-
rienced daily average PM2.5 levels in excess of 
60 µg/m³, which was the Brazilian PI-1 air qual-
ity standard applicable during that year. If com-
pared with the WHO’s health based guideline, the 
numbers of days in exceedance are 128 and 110 
for Porto Velho city and Lábrea city, respective-
ly, on which the daily average PM2.5 levels rose 
above 15 µg/m³. That is 85% and 91% of days with 
sufficient monitoring data in Porto Velho city and 
Lábrea city respectively.

In 2025, PurpleAir sensors in Porto Velho city and 
Lábrea city indicate that 1 and 35 days respec-
tively breached the Brazilian PI-2 standard, which 
took into effect on January 1 of that year. The data 
suggests that the WHO guideline was exceed-
ed on 84 and 71 days in Porto Velho city and 
Lábrea city, respectively. That is 38% and 100% 
of days with sufficient monitoring data in Porto 
Velho city and Lábrea city respectively. This cor-
responds to communities experiencing poor air 
quality more than 2 months of the year (Table 8). 
Each of these days represent an elevated public 
health risk where communities were exposed to 
unhealthy air. 
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Table 8. Number of daily average exceedance over Brazil’s and WHO 
guidelines indicated by PurpleAir sensor data. 

PM2.5 air qual-
ity standard 

Standard 

2024 2025 

Porto 
Velho city 

Lábrea 
city 

Porto 
Velho city 

Lábrea 
city

PI-1 (24-hr aver-
aging time) 60 µg/m³ 65 56 Superseded by PI-2 

PI-2 (24-hr aver-
aging time) 50 µg/m³

Not yet 
implemented 1 35

WHO (24-hr 
averaging time) 15 µg/m³ 128 110 84 71
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Testimonial from Hilda Barabadá Karitiana, 
community member of the Beijarana vil-
lage in the Karitiana Indigenous Territory, 
60 km from Porto Velho, in October 2024

“I used to live in the city, in 
Porto Velho, and then I came to 
live with my people here in the 
village. One of the reasons was 
the difficulties (of city life): the 
climate there is much hotter, 
and there is a lot of dust and 
smoke, which makes it difficult 
to breathe. Due to deforestation, 
it is getting hotter and hotter in 
Porto Velho, because there are 
no more forests or plants there; 
everything is disappearing. I came 
here because of that. Here, I can 
breathe better and I am close to 
the forest that I love.

But in the summer, during the 
dry season, there’s a lot of smoke 
here. When the wind blows, the 
smoke comes from far away and 
affects the village too, even if the 
fire isn’t nearby. We can feel it in 
the air. We start to get sore throats 
and noses, and we cough a lot.”
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3.3 August 2025 case 
study (Atmotubes)

Three Atmotube devices were used during field-
work between August 23 and 30, 2025. Each 
Atmotube device was carried by a different mem-
ber of the field team as they visited urban and  
rural locations including areas with active or 
recent burning. Some fieldwork included travel 
by aircraft in areas with fire smoke. The Atmotube 
sensors recorded air quality data over eight days. 
Fieldwork with the atmotube sensors is intend-
ed to illustrate the range of air quality conditions 
that can be encountered in the study region. The 
data do not attempt to be representative of typi-
cal exposure in any of the locations visited.

The devices were carried across Porto Velho city 
in Porto Velho municipality, Lábrea city and the 
Caititu Indigenous Territory in Lábrea munici-
pality, and Canutama municipality (Figure 14). 
Figure 14 also shows the location of fires detect-
ed by the Visible Infrared Imaging Radiometer 
Suite satellite based sensors and retrieved from 
the NASA Fire information for resource manage-
ment system (98). 

Figure 14. 5-minute average PM2.5 Atmotube observations (µg/m³) from ground (car symbol) or overflight 
(aircraft symbol) and the location of satellite-detected fires from August 23–30 (blue).
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Over the study period, the average particu-
late matter concentration measured across 
the three devices was 14.3 µg/m³ for PM2.5. 
Average concentrations across individual 
ground level field trips ranged from 12.7 to 257.1 
µg/m³. The sensors were taken on 3 overflights 
where outside air could enter the aircraft cabin. 
Average cabin concentrations were between 7 
and 24 µg/m³. Maximum 1-minute and 15-min-
ute PM2.5 concentrations reached 848 and 155 
µg/m³ respectively. The high PM levels in the 
areas sampled by Atmotube indicate poor air 
quality in the study area.

Table 9. PM2.5 statistics determined from Atmotube observations (µg/m³).

Date Route
Start 
time

End 
time

Local
Maximum 
(1-minute)

Maximum 
(15-minutes)

Average

23/08/2025
Ground 
route 1 8:00 11:30

Rondonia / Amazonas 
(south) 139 104 22

23/08/2025
Ground 
route 2 12:30 18:00 Amazonas (south) 86 55 13

25/08/2025
Ground 

route 7:30 11:00 Amazonas (south) 506 581 257

25/08/2025 Overflight 15:30 18:00
Rondonia / Amazonas 

(south) 8 8 7

27/08/2025
Ground 

route 8:00 18:30
Caititu Indigenous 

Territory 848 91 13

29/08/2025
Ground 

route 8:00 11:00 Amazonas (south) 824 155 33

29/08/2025 Overflight 16:00 18:30 Amazonas (south) 79 42 24

30/08/2025 Overflight 7:00 11:00
Caititu Indigenous 

Territory 75 69 22

It is important to note that during the field trips, 
Greenpeace Brazil moved through different envi-
ronments while carrying the Atmotubes record-
ing varying PM2.5 concentrations. The duration 
of the maximum values recorded varied consider-
ably depending on the locations visited. In areas 
with very high concentrations, the team usually 
remained for only a short time, and even in these 
cases, brief but intense peaks could occur when 
smoke entered the device directly. Maximum val-
ues in the 15 minute average data reflect situa-
tions in which it was possible to stay longer in the 
same place, without necessarily corresponding 
to extreme pollution levels.

At certain times, the Atmotubes were deliberately 
brought closer to active fire spots to obtain spe-
cific measurements, which resulted in very high 
maximum values lasting only one minute. An indi-
vidual may only be exposed to such extreme con-
ditions when approaching the fire, for example 
while firefighting.
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25/08/2025 
Ground route:

27/08/2025 
Ground route:

Photo: Influencer Leo Moran in the 
area. Credits: Marizilda Cruppe.

Photos: Fire brigade extinguishes fire before it 
becomes a big one. Credits: Marizilda Cruppe.

29/08/2025 
Ground route:

Photo: Fire burning during a field trip in Amazonas 
state in August 2025. Credits: Marizilda Cruppe

Photos: Influencer Alane in 
the same place of burning 
from August 25, 2025. Credits: 
Marizilda Cruppe
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Testimonial from Antônio Roberto, fire brigade chief in the Caititu 
Indigenous Territory in Lábrea, August 2025

“We’ve been in this fight since 2022, with a very dif-
ficult fight. We work to reforest, to fight fires, and do 
environmental education in the villages and Indigenous 
schools. We also make seedling donations to reforest 
areas affected by the fires. 

We always make rounds in the communities, talk with 
the inhabitants of the land, and we have a lot of people 
from the Apurinã ethnic group inside the fire brigade, 
as well as from other ethnic groups; we have a couple of 
Paumari brigadiers too. Our indigenous identity influenc-
es us to have this courage, this determination, to pro-
tect our land. 

Formerly, here inside the Caititu area, it was forest 
- and today there is a devastation of fires. For me, it’s 
been very rewarding to be protecting the area along 
with my colleagues. Last year, the fires were critical. 
This year, thank God, it was less. 

The forest is our air, our forest is everything to us, 
because without her, the people, the community does 
not live. From the forests comes our fruit, our food too, 
that’s where we came from and where we want to stay. 
For me, it’s very important to protect our land, we have 
to fight for her, because if it’s not us, it won’t be any-
one else.”
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The monthly average PM2.5 concentrations in Porto 
Velho city and the Caititu Indigenous Territory were 
20 and 11 µg/m³, respectively (Table 10). In Porto 
Velho city, AirGradient PM2.5 results exceeding the 
WHO 24-hour guideline were recorded on 17 out 
of 30 days in September. In the Caititu Indigenous 
Territory, this number was 5 days. This indicates a 
risk to public health. There was no recorded exceed-
ance over Brazil’s PI-2 standard.

Table 10. Monthly averages and exceedances over standards (24-
hr averaging time) in AirGradient data from Porto Velho city and the 
Caititu Indigenous Territory in September 2025.

Parameter Units

September 2025 

Porto Velho city Caititu Indigenous Territory

September monthly average 
PM2.5 level µg/m³ 20 11

Exceedance days over PI-2 (24-
hr averaging time) count 0 0

Exceedance days over WHO 
(24-hr averaging time) count 17 5

Sampling days count 28 25

Strong sampling days count 24 18

3.4 September 
2025 case study 
(AirGradient OpenAir)
Hourly PM2.5 data from two AirGradient OpenAir 
sensors tracking air pollution levels in Porto 
Velho city and in the Caititu Indigenous Territory 
between September 1 – 30, 2025 were down-
loaded and analyzed. The daily averages were cal-
culated for days where at least 75% of the hours 
had measurements (95,96). The daily averages 
are visualized in the Figure 15 below, which also 
shows whether the daily average levels exceed-
ed Brazil’s PI-2 standard and the WHO guideline.

Despite a smaller cumulative burned area in the 
region around Porto Velho and Lábrea munic-
ipalities being recorded in 2025 compared 
to the year before, the AirGradient measure-
ments indicate that PM2.5 levels still exceed-
ed air quality standards. Results of the newly 
installed AirGradient sensors suggest that daily 
average PM2.5 levels in Porto Velho city and in 
the Caititu Indigenous Territory in September 
2025 did not exceed Brazil’s PI-2 standard, 
which stipulates that average ambient concen-
tration of PM2.5 should not exceed 50 µg/m³ 
over a 24-hr period. However, the observations 
do indicate that the WHO’s health based guide-
line level of 15 µg/m³ over a 24-hr period was 
breached in both locations. 
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Exceedance over PI-2 standard (50 µg/m³) 

Exceedance over WHO standard (15 µg/m³) 

Porto
Velho

city

Caititu
Indigenous

Territory

Porto
Velho

city

Caititu
Indigenous

Territory

Sep 0
1

Sep 0
8

Sep 15

Sep 2
2

Sep 2
9

PM2.5 (µg/m³) 

Did not exceed standarts

Insu�cient data
Figure 15. AirGradient observa-
tions of daily average PM2.5 levels 
in Porto Velho city (top) and the 
Caititu Indigenous Territory (bot-
tom) in September 2025, com-
pared to PI-2 (50 µg/m³) and WHO 
guidelines (15 µg/m³). Each tile 
is one day. Light grey tile means 
insufficient data.
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The 10 days when the AirGradient sensors 
observed highest daily average PM2.5 levels 
are ranked in Table 11. The worst air quality was 
recorded on September 1 and 12 in Porto Velho 
city, where PM2.5 levels reached 40 µg/m³ and 
36 µg/m³, respectively, exceeding the WHO 
24-hour guideline by 2.7x (Sep 1) and 2.4x (Sep 
12). Noticeably, the daily average of 40 µg/m³ 

Table 11. The 10 highest daily PM2.5 averages in Porto Velho city and 
the Caititu Indigenous Territory in September 2025 and their extent of 
exceedance over PI-2 (50 µg/m³) and WHO (15 µg/m³) 24-hr averaging 
time standards. Calculated using AirGradient OpenAir sensor data. 

Top 10 daily 
averages

Porto Velho city Caititu Indigenous Territory

PM2.5  
(µg/m³)

Exceedance 
over  PI-2

Exceedance 
over WHO

Date MM-DD 
PM2.5  

(µg/m³)
Exceedance 

over PI-2
Exceedance 

over WHO
Date MM-DD 

1st 40 No 2.7 09-01 24 No 1.6 09-03

2nd 36 No 2.4 09-12 20 No 1.3 09-09

3rd 31 No 2.1 09-11 20 No 1.3 09-22

4th 26 No 1.7 09-09 16 No 1.1 09-02

5th 25 No 1.7 09-13 15 No 1.0 09-01

6th 24 No 1.6 09-29 15 No 1.0 09-06

7th 23 No 1.5 09-15 12 No 0.8 09-08

8th 22 No 1.5 09-08 12 No 0.8 09-11

9th 21 No 1.4 09-20 12 No 0.8 09-15

10th 20 No 1.3 09-10 10 No 0.7 09-13

on September 1 matches the estimate derived 
from the PurpleAir dataset, which indicates a daily 
average of 45 µg/m³ on the same day (Table 7). 
Comparatively, the Caititu Indigenous Territory 
experienced better air quality. However, 3 days 
in September had daily PM2.5 levels at or above 
20 µg/m³, on September 3, 9, and 22 – 1.3-1.6x 
higher than the WHO 24-hour guideline. 

48TOXIC SKIES:HOW AGRIBUSINESS IS CHOKING THE AMAZON



The two highest hourly AirGradient observations 
in Porto Velho city had an ambient PM2.5 con-
centration of 99 µg/m³ and 93 µg/m³ (Table 12). 
In the Caititu Indigenous Territory, a PM2.5 level 
of 250 µg/m³ was recorded in a single hour on 
September 3, 2025.

Table 12. The 10 highest hourly readings of PM2.5 in Porto Velho city 
and the Caititu Indigenous Territory in September 2025. Calculated 
using AirGradient OpenAir sensor data. 

Top 10 hourly 
readings

Porto Velho city Caititu Indigenous Territory

PM2.5 
(µg/m³) Date / time (UTC-4)

PM2.5 
(µg/m³) Date / time (UTC-4)

1st 99 2025-09-29 16:00:00 250 2025-09-03 18:00:00

2nd 93 2025-09-12 23:00:00 50 2025-09-09 17:00:00

3rd 76 2025-09-29 15:00:00 49 2025-09-03 19:00:00

4th 75 2025-09-01 9:00:00 46 2025-09-22 17:00:00

5th 71 2025-09-01 8:00:00 45 2025-09-12 11:00:00

6th 65 2025-09-24 21:00:00 44 2025-09-01 19:00:00

7th 63 2025-09-24 19:00:00 44 2025-09-01 18:00:00

8th 61 2025-09-29 17:00:00 43 2025-09-22 9:00:00

9th 60 2025-09-24 20:00:00 38 2025-09-06 8:00:00

10th 57 2025-09-16 20:00:00 37 2025-09-22 10:00:00

3.5 Long-term PM2.5 
trends and regional 
comparisons using 
satellite observations
Satellite-derived data across Brazil reveal 
large differences in PM2.5 concentrations and 
trends between areas affected by Amazon fire 
smoke and elsewhere. Using a single global 
satellite derived data product produced by the 
Atmospheric Composition Analysis Group (ACAG) 
at Washington University in St Louis (99) it is pos-
sible to make direct comparisons between air 
quality in different locations.

Comparison among Brazilian 
Cities

Major Brazilian cities outside the Amazon region 
– Brasília, Rio de Janeiro, and São Paulo – and 
Belém in the eastern region of the Amazon have 
lower PM2.5 levels than the cities of Porto Velho 
and Lábrea, according to air quality estimates 
using satellite-derived data (Figure 16). The annu-
al average PM2.5 concentrations in an area 0.25° 
degrees around the centres of Brasília, Rio de 
Janeiro, São Paulo and Belém (Figure 16), have 
remained similar over recent decades.

In contrast, satellite-derived data for locations in 
the Amazon region that feature in this report, Porto 
Velho and Lábrea, together with Manaus, suggest 
higher surface-level PM2.5. concentrations, and 
worsening trends over the same time period (Figure 
16). 
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Monthly average fine particulate matter concen-
tration estimates in these cities are presented 
in Figure 17, which demonstrates the seasonal 
variation in PM2.5 between 2019 and 2022. The 
two study sites in the Amazon – Porto Velho and 
Lábrea – show seasonal peaks in fine particulate 
matter during the fire season when agricultural 
burning intensifies. Outside the fire season, the 
monthly average estimated PM2.5 concentra-
tions were also often higher than other Brazilian 
cities, albeit to a lesser extent. The monthly aver-
ages demonstrate that PM2.5 levels during the 
fire season push the annual average PM2.5 con-
centrations across the Amazon higher, even above 
cities that have considerable industry activity 
such as Rio de Janeiro and São Paulo.
 
A proportion of the PM2.5 in the Amazon region is 
from natural sources in the forest, however  analy-
sis of monthly data reveals that a large contribution 
to the annual PM2.5 burden is made during the 
fire season. In Porto Velho, Lábrea, and to a lesser 
extent, Manaus, recurrent spikes in monthly aver-
age PM2.5 coincides with the period between July 
and November when agricultural burning intensi-
fies (Figure 17). These elevated fire season PM2.5 
concentrations in the Amazon region are not seen 
in other Brazilian cities (Figure 17).

2005

City
Belém

Brasília Manaus Rio de Janeiro

Lábrea Porto Velho São Paulo
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Figure 16. Average annual mean 
satellite derived PM2.5 concen-
trations from 2002-2023 with-
in 0.25° (approximately 27 km) of 
named locations in Brazil (99).
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Comparison among Brazilian 
States

Researchers from the University of Chicago’s Air 
Quality Life Index (AQLI) project also use satel-
lite derived data from Washington University in 
St Louis (99) to assess air quality health impacts 
globally. They exclude natural dust and sea-salt 
from the PM2.5 data. Their analysis of this data 
(92) suggests that over the last five years, the 
state of Rondônia consistently had the highest 
PM2.5 annual averages in Brazil, with a five-year 
mean of 35.5 µg/m³ (Table 13 and Figure 18). This 
is more than seven times higher than the WHO 
annual guideline of 5 µg/m³. Acre and Amazonas 
states both had averages above 30 µg/m³, reflect-
ing the severe air quality challenges across the 
Amazon region.

In comparison, the dataset indicates that more 
industrialized and urbanized states such as São 
Paulo and Rio de Janeiro had significantly lower 
annual averages (between 10–15 µg/m³ between 
2019 and 2023), despite heavy traffic and indus-
trial activity. This stark contrast indicates that 
biomass burning, deforestation, and fires in the 
Amazon region contribute to much higher partic-
ulate pollution than some of the biggest urban-in-
dustrial centres of Brazil. The findings under-
score that air pollution in the Amazon is not just 
a local issue, but an interrelated national health 
and environmental crisis.
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Figure 17.  Average monthly mean satellite derived PM2.5 concentrations from 2019-2023 
within 0.25° of named locations in the Amazon (99).
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Table 13. São Paulo and Rio de Janeiro states compared to the top 5 
Brazilian States by PM2.5 annual averages (2019–2023), ranked by 
5-year average.* 

State

Annual average PM2.5 level (µg/m³) 5 year aver-
age PM2.5 

level (µg/m³) 
(2019-2023)2019 2020 2021 2022 2023

Rondônia 34.6 37.9 32.5 38.2 34.2 35.5

Acre 33.4 35.0 30.1 34.9 30.9 32.8

Amazonas 27.3 29.3 27.8 32.6 33.8 30.2

Mato Grosso 20.0 24.0 19.5 22.2 20.6 21.3

Mato Grosso 
do Sul 14.5 15.8 14.3 13.7 15.8 14.8

São Paulo 13.9 13.4 14.1 14.3 15.3 14.2

Rio de Janeiro 12.3 12.8 12.5 13.3 13.4 12.8

*Air pollution data excludes natural dust and sea-salt and is from 
AQLI/EPIC at the University of Chicago (92) based on data from the 
Atmospheric Composition Analysis Group (ACAG) at Washington 
University in St Louis (99).

Figure 18. Annual average PM2.5 concentration in São Paulo, Rio de 
Janeiro, and Brazil’s top five states with highest PM2.5 between 2019 
and 2023, compared to WHO guideline. Air pollution data excludes 
natural dust and sea-salt and is from AQLI/EPIC at the University of 
Chicago (92), based on data from the Atmospheric Composition Analysis 
Group (ACAG) at Washington University in St Louis (99).
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3.6 Global comparisons 
of satellite-derived 
annual average 
PM2.5 levels
There is a striking contrast in annual average 
PM2.5 concentrations from 2019–2023 between 
Porto Velho municipality and some of the world’s 
major metropolitan centres. Despite being a rel-
atively small city of under 500,000 residents, 
the data indicate that Porto Velho municipality 
had the highest annual average fine particulate 
matter concentrations, surpassing megacities 
like Beijing, São Paulo, and Santiago (Table 14). 
While fine particulate matter levels in many of 
these global cities reflect industrial activity, traf-
fic, and urban density, Porto Velho municipality’s 
elevated levels are heavily influenced by biomass 
burning and deforestation fires in the Amazon.

Figure 19 demonstrates that while annual mean 
PM2.5 estimates in global megacities such as 
Beijing and Santiago are in the range of 20–33 
µg/m³, Porto Velho municipality is above them, 
with annual averages exceeding 35–42 µg/m³ 
in recent years.

Table 14. Annual average PM2.5 levels in Porto Velho municipality and major regional and 
global cities between 2019 and 2023, with population count for 2023 (92).*

Country City / Region
Population 

(2023)

Annual average PM2.5 level  (µg/m³)

2019 2020 2021 2022 2023

Brazil Porto Velho municipality 486,091 37.6 40.2 35.1 42.1 37.7

China Beijing 20,811,816 33.3 30.4 28.1 26.8 30.9

Germany Berlin 3,721,033 11.7 10.0 11.5 10.5 9.4

Colombia Bogotá D.C. 8,119,989 17.2 16.9 15.7 17.3 17.6

Argentina Buenos Aires (CABA) 3,177,787 10.0 11.2 10.6 11.2 11.2

England Greater London 8,949,785 9.6 7.5 8.3 7.7 7.5

USA New York City** 8,615,843 9.6 7.3 8.3 7.2 7.2

Chile Santiago 5,717,754 20.8 19.8 24.8 27.2 28.3

Brazil São Paulo 12,842,594 13.6 12.9 13.8 13.8 15.1

*Air pollution data excludes natural dust and sea-salt and is from AQLI/EPIC at the 
University of Chicago (92) based on data from the Atmospheric Composition Analysis 
Group (ACAG) at Washington University in St Louis (99). Data represent the smallest 
administrative area provided by AQLI for each city or region and these typically correspond 
to GADM Level 2 administrative areas as described at https://gadm.org/  

**Population-weighted average calculated using separate PM2.5 data for each of the 
five boroughs
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Figure 19. Annual average PM2.5 levels in Porto Velho and major region-
al and global cities between 2019 and 2023, compared to WHO guide-
line. Air pollution data excludes natural dust and sea-salt and is 
from AQLI/EPIC at the University of Chicago (92) based on data from 
the Atmospheric Composition Analysis Group (ACAG) at Washington 
University in St Louis (99). 
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Chapter 4: Key Findings

4KEY FINDINGS
 © Marizilda Cruppe / Greenpeace 



PM2.5 pollution and fire use in the Amazon region are close-
ly related. Evidence in the literature demonstrates that fire 
occurrence has become perennial in the Amazon region, 

with burning events ramping up between July and November – 
a period known as the Amazon fire season. A substantial body of 
evidence on fire use demonstrates that fires are not a natural phe-
nomenon in the Amazon region, unlike in fire-dependent ecosys-
tems, and Amazon fires are understood to be almost always inten-
tionally ignited as a tool in agricultural practices.

Much like elsewhere in the Amazon region, fire use around Porto 
Velho and Lábrea municipalities is predominantly observed in pas-
tures where fires are used for biomass removal and to promote regen-
eration, according to data from MapBiomas. Simultaneously, fire use 
detected at the edge of pastoral zones indicates the use of fire for for-
est destruction to expand the agricultural frontier. This fire use pat-
tern is consistent with the literature, which has established pasture 
maintenance and expansion as the primary drivers of Amazon fires. 
While fire use in food systems has been traditionally practised in the 
Amazon region, the large-scale, ecologically-destructive and unsus-
tainable use of fire in cattle ranching to meet the growing demand of 
meat production severely deteriorates regional air quality.

Agriculture-linked burning events emit fire smoke that contains a 
suite of air pollutants hazardous to human health. Exposure to fire 
smoke can lead to respiratory and cardiovascular illnesses, pre-
mature mortality, and cancer, with children and the elderly exhib-
iting increased vulnerability – underscoring the urgent need for 

intervention. Our literature review found that high PM2.5 levels 
during severe fire events in the Amazon region coincide with a surge 
in respiratory-related hospitalizations that can overwhelm health-
care systems.

Brazil’s fire management policy outlaws the use of fire for vegeta-
tion removal and alternative land use conversion unless in autho-
rized planned and controlled burnings, and it extends liability and 
penalty to those who fail to comply. Despite strict regulation on fire 
use in the country, fires persist in the Amazon region due to the 
lack of enforcement. The individuals responsible for Amazon fires 
commit an environmental crime that destroys forests, degrades 
ecosystems, deteriorates air quality, and damages health. 
AQLI estimated in 2023 that the average life expectancy would 
increase by 2.8 years in Amazonas and 2.9 years in Rondônia if 
the WHO PM2.5 guideline was met – underscoring that those who 
degrade the air are not committing a victimless crime.

Availability and access to air quality data can be a catalytic step 
towards clean air. The distribution and coverage of the air quality 
monitoring network in Brazil’s Amazon region are sparse, especial-
ly in fire affected areas, where reference grade monitors are need-
ed. Low-cost sensors, despite their limitations, are a low-barrier 
approach to provide useful data and insights about the air qual-
ity of areas that suffer from poor air quality. Greenpeace Brazil is 
establishing a longer-term air quality monitoring initiative to pro-
vide new measurement evidence in fire-plagued and deforesta-
tion areas of Brazil’s Amazon region.
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Greenpeace International measurements and data analysis 
found that:

•	 Data analysis from PurpleAir monitors indicates that PM2.5 
levels in Porto Velho city and Lábrea city exceed both Brazil’s 
and the WHO 24-hr guidelines. During 2024 and 2025, the 
months of July, August, and September had some of the high-
est PM2.5 measurements, including daily averages in excess 
of 300 µg/m³, which corresponded to a more than 20-fold 
exceedance over WHO’s 24-hr guideline. 

•	 During the first month of air quality monitoring with AirGradient 
OpenAir sensors (September 2025), a multi-day breach of the 
WHO 24-hr guideline was recorded at both sampling loca-
tions. The month-long measurements captured high hourly 
PM2.5 levels of nearly 99 and 250 µg/m³ in Porto Velho city 
and the Caititu Indigenous Territory, respectively. Even short-
term exposure to high PM2.5 levels can trigger or exacerbate 
negative health outcomes. 

•	 With the use of Atmotube personal exposure monitoring 
devices, air pollution from smoke plumes associated with 
agricultural burning was detected when travelling through 
areas of active fire use. The average PM2.5 concentration was 

14.3 µg/m³ and the maximum 1-min reading reached 848 µg/
m³, indicating extremely poor air quality. 

•	 Long-term satellite data tracking region-wide changes in air 
quality shows the seasonal changes in ambient PM2.5 concen-
trations in the Amazon. PM2.5 levels surge during the Amazon 
fire season, leading to days with severe air pollution and lift-
ing the annual average to levels associated with significant 
health risks. Other cities in Brazil do not share this pattern. 

•	 The air of Porto Velho city and Lábrea city has higher annu-
al average concentrations of fine particles than that of major 
cities, both in Brazil and globally. Even cities with heavy traffic 
and industry often have lower average PM2.5 levels.

•	 Surges in fine particulate levels during the Amazon fire sea-
son, when agricultural burning intensifies, push annual aver-
age PM2.5 estimates of Porto Velho municipalities higher 
than those of megacities such as Beijing, Santiago de Chile, 
Bogotá, and São Paulo.
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Chapter 5: Conclusions 
and Demands 

5CONCLUSIONS
AND DEMANDS

 © Marizilda Cruppe / Greenpeace 



Porto Velho and Lábrea municipalities suffer severe air pol-
lution challenges. They recorded some of Brazil’s worst 
fine particulate matter air quality at levels associated with 

health hazards, surpassing even some of the world’s biggest cit-
ies in severity. 

The data and evidence in the literature confirm a strong link 
between severe air pollution and the widespread use of fire for 
pasture conversion, maintenance, and expansion. Growing glob-
al meat demands create economic incentives for this destruction, 
enabled by the lack of enforcement of fire regulations. These factors 
contribute to air quality deterioration for Amazon residents. The 
perpetrators and enablers of Amazon fires must be held respon-
sible for their role in this environmental and health crisis. Setting 
the Amazon ablaze is not a victimless crime.

Expanding air quality monitoring can strengthen the knowledge 
base for evidence-driven action and improve understanding of 
the Amazon region’s air quality challenges. Ground-level measure-
ments help profile air pollution and identify who is most affected, 
which in turn can support targeted enforcement actions, direct 
public health responses, and inform environmental strategies. The 
current state of air monitoring in the Amazon is lacking in cover-
age and distribution. This report presents the first evidence from 
a new Greenpeace Brazil monitoring initiative that aims to con-
tribute air quality data in the Amazon region.

The implementation of sustainable agricultural practices is pivot-
al to safeguarding environmental integrity and community health. 
Cross-sectoral efforts and strong government actions must be 
implemented to protect the Amazon ecosystem.

Greenpeace International put forth the following demands: 

GLOBALLY:

•	 At COP30, world leaders should deliver an action plan to 
implement the UNFCCC’s 2030 target to halt and reverse 
deforestation and forest degradation. It’s time to turn com-
mitments into action (27).

•	 Governments must urgently regulate the agricultural and 
financial sectors to ensure their alignment with the Paris 
Agreement, the Kunming-Montreal Global Biodiversity 
Framework, and the UN Sustainable Development Goals.

•	 Governments must ensure the transition to truly ecologi-
cal and just food systems, an end to deforestation, and the 
reduction of emissions associated with agriculture, includ-
ing methane.

•	 Financial institutions must fulfill their duty of due-diligence 
and review their financing and investments into destructive 
stakeholders in the agricultural sector.
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the necessary administrative measures to expropriate, in the 
public interest, land affected by intentional and willful fire use 
and illegal deforestation, whenever landowners’ culpability 
for environmental violations is duly proven. 

•	 Farmers and ranchers that use fire illegally on their proper-
ties should be barred from accessing rural credits and other 
types of financing and prohibited from selling their agricul-
tural products to agribusinesses.

•	 Authorities should install reference grade air monitors in 
fire-affected municipalities in the Amazon region, with timely 
publication of the observed concentration data  in an acces-
sible, machine-readable format, to increase awareness for 
exposed populations and enable evidence-driven actions 
towards clean air.

IN BRAZIL:

•	 State and federal governments must continue working 
to halt deforestation, which includes the demarcation of 
Indigenous lands and designating public lands to protection 
and sustainable use, thus avoiding that these lands are tar-
geted by illegal land grabbing and fires.

•	 State and federal governments must continue working to 
increase efforts to hold to account the people responsible 
for Amazon fires, and end the current impunity that allows 
those who commit environmental crimes to evade legal con-
sequences and ignore imposed fines.

•	 State and federal governments must continue implementing 
the decisions of the Federal Supreme Court in ADPF 743, which 
include: (i) gradually increasing their operational capacity to 
prevent and combat fires; (ii) improving intergovernmental 
governance capacity and allocating adequate public funding 
for fire prevention and control policies; and (iii) carrying out 
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Appendix I: Fire Governance

The use of fire in Brazil is 
regulated and restricted.

On May 25, 2012, Law No. 12.651, also known as the ‘Forest 
Code’ (Código Florestal), enacted by the National Congress 
and sanctioned by the President of Brazil, introduced a prohi-

bition on the unauthorized use of fire (100). The law also outlined the 
conditions for the use of controlled, prescribed, traditional, and adap-
tive fires. Controlled fires in agricultural and pasture areas, as well as 
forestry plots, must receive prior authorization from the competent 
environmental agency within SISNAMA, the National Environmental 
System. Within federally protected Conservation Units (Unidades 
de Conservação), regulated by Law No. 9.985 of July 18, 2000, con-
trolled fires are only allowed for conservation purposes in fire-adap-
tive ecosystems, in accordance with the respective management plan 
and subject to prior approval by the managing authority of the pro-
tected area. These fire control measures do not fully apply to subsis-
tence farming practised by traditional and Indigenous communities, 
whose cultural practices must also be respected.

Article 40 of the ‘Forest Code’ mandated that the federal govern-
ment establish a ‘National Policy on Integrated Fire Management’ 
(Política Nacional de Manejo Integrado do Fogo; PNMIF), a fire 
management policy framework to regulate the use of fire in Brazil. 
However, this policy was not formally created until 2024, when Law 
No. 14.944 was published. 

On July 31, 2024, President Luiz Inácio Lula da Silva put into effect 
Law No. 14.944 which formally established the long-awaited and 
necessary PNMIF (5). The provisions of this law established PNMIF 

as the legal and institutional framework for coordinating and man-
aging the integrated use of fire across all levels of government and 
the public and private spheres. The principles that informed the 
structure of PNMIF emphasized the pressing need to reduce fire 
occurrence, regularize fire use, integrate the ecological role of fire in 
fire-adaptive ecosystems7, and formalize traditional fire use regimes 
in e.g., Indigenous communities. Rather than declaring a blanket 
prohibition on fire use, PNMIF integrated controlled use and tradi-
tional users of fire into its fire management strategy.

The PNMIF is instituted through a set of tools and governance 
mechanisms. The tools comprise technical plans to inform fire use, 
brigade training to bolster fire-control capabilities, an inter-stake-
holder data information platform to register and track fire appli-
cation, and educational resources to support civic engagement 
in improved fire regime practices. These tools are leveraged by 
the National Committee on Integrated Fire Management (Comitê 
Nacional de Manejo Integrado do Fogo; COMIF), established as the 
governing and coordinating body responsible for creating guide-
lines, monitoring, and civic engagement. The data information 
platform is called the ‘National Fire Information System’ (Sistema 
Nacional de Informações sobre o Fogo; Sisfogo) which serves as 
the national database to contain fire-related data, with the goal 
of ensuring broad data dissemination and transparency.

The fire management policies in PNMIF amended two key aspects 
of the ‘Forest Code’ of 2012. First, in accordance with Article 30 

7 The Cerrado 
is an example 
of a fire-adap-
tive ecosys-
tem – an envi-
ronment where 
the native plant 
and animal life 
has evolved to 
adapt to natural 
fire regimes The 
Amazon biome is 
a fire-sensitive 
ecosystem where 
fire can cause 
significant neg-
ative impacts on 
ecological pro-
cesses (5,6). 
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§ 4º, Law No. 14.944 decreed an explicit prohibition on fire use to 
suppress native vegetation for the purpose of alternative land use 
transformation (5), with the only exception being the planned, 
monitored and controlled burning of residual vegetation (5). This 
provision reinforced the restrictions for authorized clearance for 
fire use in the ‘Forest Code’. Second, Law No. 14.944 established 
administrative, civil, and criminal liability for the irregular use of 
fire, as already provided for in Article 38, §3 of the ‘Forest Code’. 
To establish liability, a causal link between the conduct and the 
resulting damage must be proven. It is worth noting that the unau-
thorized use of fire had already been considered an environmental 
administrative offence since 2008 under Decree No. 6.514 (101). 
In 2024, penalties for such offenses were increased, and new vio-
lations were introduced, such as failing to implement wildfire pre-
vention and response measures on one’s property in accordance 
with the standards set by the National Committee on Integrated 
Fire Management.

In 2020, cases ADPF 743, 746, and 857 brought before the 
Federal Supreme Court challenged the actions and omissions 
of the Federal Government and the States regarding the fires 
in the Amazon and Pantanal biomes (102,103,104). In 2024, 
the Supreme Court classified the matter as a structural litiga-
tion and ordered certain measures to be taken by the govern-
ment to protect the environment in the Amazon (105). These 
included: (i) the development of a prevention and firefighting 
plan for the Pantanal and Amazon; and (ii) the presentation of a 

plan to restore the operational capacity of the National System 
for the Prevention and Control of Forest Fires (PREVFOGO). The 
Supreme Court has been monitoring the government’s com-
pliance with these measures and issuing further decisions to 
ensure the effectiveness of the actions, such as authorizing the 
release of public funds for the implementation of the planned 
measures (104).

On April 28, 2025, based on Articles 184 and 186 from the Federal 
Constitution and Article 9º, II, of Law No. 8.629 of 1993 (which 
provides for the regulation of constitutional provisions relat-
ing to agrarian and land reform), the Federal Supreme Court 
(Supremo Tribunal Federal; STF) ruled to summon the Federal 
Government to promote the necessary administrative measures 
related to the expropriation, by social interest, of land affected 
by willful use of fire (incêndios dolosos) or illegal deforestation, 
whenever the landowner’s responsibility for such environmen-
tal violations is duly proven (106). The ruling also required the 
Federal Government and the Federal States to adopt regulato-
ry and operational instruments to prevent land regularization in 
areas where environmental violations are unequivocally verified 
and to take legal action seeking compensation from landowners 
held responsible for willful fires and illegal deforestation. This 
ruling may serve as an important measure to discourage willful 
illegal fires and illegal deforestation, although, as of now, there 
is no known evidence that the Union or the States have begun 
to implement the STF’s decision.
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Appendix II: Air Quality Legislation

In 1989, the creation of the National Air Quality Control Program 
(PRONAR), established by CONAMA resolution no. 5/1989 marked 
a milestone for air quality in Brazil (107). Resolution 5/1989 pro-

vided for the establishment of an air quality monitoring network 
and laid the groundwork for future regulation, which was formal-
ized the following year with CONAMA resolution no. 3/1990 (108), 
which established the first air quality standards in the country.

A series of subsequent changes recently created the updated air 
quality standards. In 2018, CONAMA resolution no. 491/2018 (109) 
established stricter standards that were updated by CONAMA res-
olution no. 506/2024 (110), aligning with the guidelines of the 
World Health Organization (WHO).

In 2022, the Brazilian Federal Supreme Court (Supremo Tribunal 
Federal; STF) deemed that the contemporary air quality stan-
dards applicable during that time were insufficient in safeguard-
ing health, protecting the environment, and upholding society and 
citizens’ right to information (111). The STF mandated an updated 
CONAMA resolution to be articulated and issued within 24 months 
(by September, 2024), one with stricter air quality standards and 
a clear timeline. 

On May 4, 2024, President Luiz Inácio Lula da Silva signed into 
law No. 14.850 establishing the National Air Quality Policy (Plano 
Nacional de Qualidade do Ar; PNQAr) (112). Federal Law No. 14.850 
mandated the establishment of air quality standards and the inte-
gration of air quality standards and monitoring mechanisms into 
Brazil’s national air quality strategy. It assigned the MMA the 
responsibility of providing technical training to support the use 
of air quality monitoring data through the National Air Quality 
Control Program (Programa Nacional de Controle da Qualidade 
do Ar; PRONAR), and support broad dissemination of data and 

information about the management and monitoring of air qual-
ity standards via MonitorAr (National Air Quality Management 
System). The purpose of MonitorAr is to integrate the National 
Environmental System (Sistema Nacional do Meio Ambiente; 
SISNAMA), Brazil’s national air quality monitoring network, with 
a platform designated to air quality information dissemination. 
Furthermore, PNQAr stipulated that individuals and legal entities 
responsible for emitting air pollutants must comply with its air 
quality provisions8.

On June 12, 2024, congruent with the aforereferenced 2022 STP 
mandate, CONAMA approved a resolution that would revise the air 
quality standards of resolution No. 491/2018 (113) and instruct-
ed the effecting of new air quality standards with implementation 
deadlines (111). Once signed into law, the CONAMA-approved res-
olution would become resolution nº 506/2024. 

On July 9, 2024, Brazil updated its air quality standards when 
CONAMA resolution No. 506/2024 was signed into law and 
replaced CONAMA resolution No. 491/2018 (110). The air quality 
standards for particulate matter (PM), sulphur dioxide (SO2), nitro-
gen dioxide (NO2), ozone (O3), carbon monoxide (CO) will be rolled 
out in four interim stages between 2024 and 2044. These inter-
im stages are referred to as PI-1, PI-2, PI-3, and PI-4 (PI: padrões 
de qualidade do ar intermediários). The final air quality standard, 
abbreviated PF (padrão de qualidade do ar final), will come into 
effect on a later date to be specified by CONAMA. The air quali-
ty standards of CONAMA resolution nº 506/2024 are described 
in Table 15.

To mark the 2025 Inter-American Air Quality Day, the MMA reaf-
firmed improving and safeguarding air quality as a federal priori-
ty on August 8, 2025 (114). 

8 MonitorAr cur-
rently operates 
across 12 states: 
Bahia, the Federal 
District, Espírito 
Santo, Mato Grosso 
do Sul, Maranhão, 
Minas Gerais, 
Pará, Paraná, 
Pernambuco, Rio 
Grande do Sul, 
Santa Catarina, 
and São Paulo, as 
well as the city of 
Rio de Janeiro. The 
initiative is pri-
marily focused 
on the coast-
al region of Brazil, 
with Maranhão and 
Pará being the only 
states in the Legal 
Amazon included. 

63TOXIC SKIES:HOW AGRIBUSINESS IS CHOKING THE AMAZON



Table 15. Interim and final air quality standards of CONAMA resolution 
No. 506/2024 (Brazil) with units and implementation dates (110). 

Pollutant 
Averaging 

Time

Interim standard 
PI-1 

Interim standard 
PI-2 

Interim standard 
PI-3 

Interim standard 
PI-4 

Final Air Quality 
standard PF 

µg/m³
Dec 31 2023 

µg/m³
Jan 1, 2025

µg/m³
Jan 1, 2033 

µg/m³
Jan 1, 2044

µg/m³
Date TBD 

PM2.5 24-hour 60 50 37 25 15 

Annual 20 17 15 10 5

PM10 24-hour 120 100 75 50 45

Annual 40 35 30 20 15

SO2 24-hour 125 50 40 40 40

Annual 40 30 20 20 20

NO2 1-hour 260 240 220 200 200

Annual 60 50 45 40 10

O3 8-hour 140 130 120 100 100

CO 8-hour N/A N/A N/A N/A 9 ppm 

(Law No. 14.850) (112) are generally less ambitious than the WHO 
recommendations, though the lack of a recommended timeline 
for the WHO interim targets makes it hard to compare the two. On 
the other hand, the final air quality standards for both PM2.5 and 
PM10 match the WHO’s guidelines. 

Compared to the World Health Organization’s (WHO) 2021 (115) 
Global Air Quality Guideline (AQG) levels (Table 16), the interim 
targets (PI-1 to PI-4) for airborne particulate matter standards 
decreed by CONAMA resolution No. 506/2024 (110) in pursuance 
of health protection provisions in the National Air Quality Policy 
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Table 16. World Health Organization’s 2021 Global Air Quality 
Guidelines for PM2.5 and PM10, and the 2005 Global Air Quality 
Guidelines that have been superseded.

Pollutant Averaging Time

WHO’s 2005 
AQG

Interim target 
IT-1

Interim target 
IT-2

Interim target 
IT-3

Interim target 
IT-4

Air Quality 
Guideline

µg/m³ µg/m³ µg/m³ µg/m³ µg/m³ µg/m³

PM2.5 24-hour 25 75 50 37.5 25 15

Annual 10 35 25 15 10 5

PM10 24-hour 50 150 100 75 50 45

Annual 20 70 50 30 20 15

Brazilian Air Pollution 
Legislation Terminology

•	 CONAMA: National Council for the 
Environment – Conselho Nacional do 
Meio Ambiente

•	 MMA: Ministry of Environment and 
Climate – Ministério do Meio Ambiente e 
Mudança do Clima

•	 MonitorAr: National Air Quality 
Management System

•	 PNQAr: National Air Quality Policy – Plano 
Nacional de Qualidade do Ar

•	 PRONAR: National Air Quality Control 
Program – Programa Nacional de Controle 
da Qualidade do Ar

•	 STF: Federal Supreme Court – Supremo 
Tribunal Federal

•	 SISNAMA: National Environmental System 
– Sistema Nacional do Meio Ambiente

Brazilian Fire Use Legislation 
Terminology 

•	 COMIF: National Committee on Integrated Fire 
Management – Comitê Nacional de Manejo 
Integrado do Fogo

•	 PNMIF: National Policy on Integrated Fire 
Management – Política Nacional de Manejo 
Integrado do Fogo

•	 Sisfogo: National Fire Information System – 
Sistema Nacional de Informações sobre o Fogo
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Appendix III: Full Methodology and 
Study Locations  
This study introduces new air quality monitoring initiatives 

in the western region of Brazil’s Amazon region, as well as 
analysing data from existing initiatives. AirGradient OpenAir 

monitors that were newly installed by Greenpeace Brazil record 
the concentrations of pollutants in the immediate area where the 
monitors are deployed and measure changes in the air quality over 
time. They will provide longer-term air quality data with the pur-
pose of supporting the network of empirical air quality measure-
ments in the fire-plagued region. The first PM2.5 data from these 
sensors are presented in this report. Additional monitoring and 
data analysis are planned for 2026. 

A short-term investigation by Greenpeace Brazil using person-
al PM2.5 air monitors – Atmotubes – are also presented in this 
report. Personal air monitors are mobile and worn on the body, 
they monitor pollution in the air that the wearer of the device is 
exposed to as they move around.

This study also analyzes PM2.5 air pollution data from the network 
of PurpleAir low-cost sensors. 

Low-cost sensors are currently the only available source of air qual-
ity data in the study region. Like all other types of environmental 
instrumentation, even reference grade instruments, they produce 
data with artefacts and error. The performance of AirGradient, 
Atmotube and PurpleAir sensors has been extensively evaluat-
ed by their manufacturers and others. Each can provide useful air 
quality insights. However, low-cost sensor observations do include 
biases and error meaning that results are considered to be indic-
ative of real-world concentrations. To improve accuracy we apply 
correction algorithms to the data to improve accuracy inline with 
manufacturers recommendations.

Additionally, satellite-derived surface PM2.5 estimates, and satel-
lite-derived burned area data in the study areas from MapBiomas’ 
Fire Monitor are investigated. These datasets provide wider spa-
tial and historical context to the observations made using low-
cost air quality sensors.

AirGradient OpenAir 

AirGradient OpenAir devices are low-cost, self-contained multi-pol-
lutant air quality instruments, capable of making measurements 
of PM1, PM2.5, PM10, and CO2 (116). They provide data in real-time 
describing pollutant concentration in the immediate area of the 
monitor. Hourly recorded data retrieved from the AirGradient web 
portal was analyzed in this study.   

Two AirGradient OpenAir devices measuring ambient concen-
trations of pollutants were installed by Greenpeace Brazil in the 
study area. One was installed in Porto Velho and one in the Caititu 
Indigenous Territory. Hourly PM2.5 data from these AirGradient 
sensors between September 1 – 30, 2025 were downloaded and 
analyzed. The daily averages were calculated for days where at 
least 75% of the hours had measurements (95,96).

AirGradient currently recommends that raw data from their OpenAir 
sensors is processed before analysis using a correction algorithm 
originally developed by the US Environmental Protection Agency 
for use with Purple Air Sensors (136). This correction algorithm was 
applied automatically within the AirGradient web portal to all raw 
AirGradient observations of PM2.5 before analysis. 
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Atmotubes 

Mobile air quality data in the study areas was collected by 
Greenpeace Brazil using Atmotube Pro sensors (118). Atmotube 
devices are portable and wearable and are designed to provide 
real-time estimates of personal exposure to air pollutants. The 
devices quantify ambient concentrations of particulate matter 
(PM1, PM2.5, and PM10) using an optical particle counter, and 
detect gaseous CO and total volatile organic compounds (TVOC) 
through electrochemical and metal-oxide semiconductor sensors.

Atmotube devices integrate GPS functionality to enable the geo-
referencing of air quality data and mapping of personal exposure 
across space and time. The high temporal resolution of the data 
(up to one measurement per second) is suitable for analyses on 
spatiotemporal variations in air pollution not captured by station-
ary air monitoring systems.

Data from three Atmotube sensors are analysed in the study. Each 
sensor was worn by a different individual member of a group tak-
ing part in field trips in the municipalities of Porto Velho, Lábrea, 
and Canutama, between August 23 and August 30, 2025. The field 
trips comprised ground trips to visit burnt and burning areas as 
well as overflights in aircraft which passed through areas where it 
was possible that fire smoke would enter the aircraft cabin.

We present maximum 1-minute and 15-minute values, as wll as 
5-minute averages and field trip averages. As the monitors were 
mobile data with longer averaging times may represent observa-
tions taken over a larger geographical area than data with shorter 
averaging times, this is also the case for observations made when 
the sensor was moving quickly, in a vehicle for example.

Fieldwork with the atmotube sensors is intended to illustrate the 
range of air quality conditions that can be encountered in the 
study region.

PurpleAir 

The study also presents a new analysis of publicly accessible air 
quality data from PurpleAir sensors which have been installed in the 
Amazon region (119). PurpleAir sensors use optical particle counters 
to measure ambient concentrations of particulate matter (PM2.5 
and PM10) along with temperature and relative humidity. The sen-
sors provide hourly data via their web-based platform, which enables 
remote live monitoring of air pollution across locations.

In this study, ambient PM2.5 concentrations from two sensors in 
the PurpleAir network were analyzed (Table 17). PurpleAir data 
from 2023-2025 were downloaded from the PurpleAir web plat-
form on October 1, 2025. These sensors are located outdoors, in 
Porto Velho city and Lábrea city.

PurpleAir data can be treated with different correction algorithms 
to improve accuracy. The analysis here uses PurpleAir’s ‘_atm’ data 
for PM2.5 which is appropriate for outdoor analysis. The ‘_atm’ 
correction algorithm is provided by the manufacturer of the MS 
5003 sensor which is used in PurpleAir PA-II monitors and it is 
applied on PurpleAir’s web platform prior to analysis. The algo-
rithm is proprietary and not publicly available (117). Compared to 
other correction algorithms for PurpleAir data, the ‘_atm’ data can 
underestimate PM2.5 levels during heavy pollution (>300 µg/m3). 
Therefore the sensors’ observations during severe fires could be 
underestimates of the true value (120).

The downloaded datasets contained a period of extreme PM2.5 
readings above 1,000 µg/m³ between December 2024 and June 
2025. Such results are not likely to be representative of air quality 
in the study area and after discussion with the local operator of the 
sensor it was confirmed that these data are the result of device or 
system malfunctioning. Therefore, all readings above 1,000 µg/m³ 
have been removed from the datasets prior to analysis.
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Table 17. Location of PurpleAir monitors analyzed.

Sensor name 
and ID 

Sensor 
location

Approximate 
latitude (°)

Approximate 
longitude (°)

Location 
description 

IFRO calama 
(karolinska) 

219595 

Porto 
Velho city, 
Rondônia -8.75 63.87 Urban area 

UEA_
EducAIR_24

177609
Lábrea city, 
Amazonas -7.26 -64.80 Rural town 

Satellite-derived air quality data 

In addition to the ground-based sensor data described above, 
this study also investigates satellite derived estimates of surface 
PM2.5 concentrations (99). This global dataset combines air qual-
ity monitoring station observations, satellite data, and modelling 
to generate monthly global maps of ground-level PM2.5 concen-
tration. The maps analyzed here have a resolution of 0.1° × 0.1°, this 
is approximately 11 × 11 km in our study area. Local peaks in PM2.5 
are likely to be missed at this resolution, but the dataset allows 
intercomparisons between locations and through time which can 
be interpreted together with ground-based data. This report anal-
yses monthly average PM2.5 in a radius of 0.25° degrees around 
cities and places of interest (Table 18).

Table 18. Locations included in the satellite data analysis. 

Name of location Latitude (°) Longitude (°)

Belém -1.46 -48.50

Brasília -15.79 -47.88

Lábrea -7.29 -64.78

Manaus -3.12 60.00

Porto Velho -8.76 -63.90

Rio de Janeiro -22.91 -43.17

São Paulo -23.55 -46.63

MapBiomas fire data 

Fire events between 1985 and 2025 are described using the 
MapBiomas Fire Collection 4 dataset, which maps the month-
ly and annual burned areas, also known as fire scares, in Brazil. 
MapBiomas analyzes land use and cover classes from 30 meter 
resolution Landsat satellite imagery data, fire size and extent from 
10 meter resolution Sentinel-2 multispectral satellite imagery data, 
and machine learning techniques to ascertain the spatiotemporal 
distribution of fire occurrence. MapBiomas data are publicly avail-
able and with open access mode. 

Monitoring areas 

AirGradient OpenAir sensors installed by Greenpeace Brazil col-
lected air quality data in Porto Velho city (Rondônia state) and 
inside the Caititu Indigenous Territory, 2 km from the city of Lábrea 
(Amazonas state). Atmotubes collected personal exposure data 
across the contiguous Porto Velho municipality, (Rondônia state) 
and two municipalities in Amazon state – Lábrea municipality and 
Canutama municipality. PurpleAir datasets that were download-
ed and analyzed in this study are from Porto Velho city (Rondônia 
state) and Lábrea city  (Amazonas state). Table 19 summarizes the 
data collection areas, and Figure 20 shows their locations.
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Table 19. Data collection areas of AirGradient OpenAir sensors, 
Atmotubes, and PurpleAir datasets.

Data collection area 

Data types 

AirGradient OpenAir 
sensors* 

Atmotubes 
sensors* PurpleAir dataset 

Stationary ground 
sensors installed by 

this project

Mobile personal 
sensors deployed 

by this project

Pre-existing sta-
tionary ground 

sensors

Rondônia state 

Municipal Porto Velho municipality ✓

Local Porto Velho city ✓ ✓

Amazonas state

Municipal Canutama municipality ✓

Municipal 
Lábrea 

municipality
✓

Local Lábrea city ✓

Local Caititu Indigenous Territory ✓

Together, the locations covered by different datasets cover a 
complex mosaic of ecosystems, land-use types, and built envi-
ronments. They illustrate a range of air quality settings in the 
Amazon region.

*data resulting from new monitors installed by Greenpeace Brazil. 
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Figure 20. Map of Porto Velho, Lábrea, and 
Canutama municipalities, installation locations of 
the stationary air monitors, locations of PurpleAir 
monitors, and surveyed zone by Atmotubes.
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AMACRO region
The AMACRO region comprises Porto Velho, 
Lábrea, Canutama, and 29 other municipalities 
in Amazonas, Acre, and Rondônia. It was created 
as a special zone for the implementation of gov-
ernment actions on economic and social devel-
opment, through the establishment of infrastruc-
ture such as the construction of new roads, the 
revitalization of highways and bridges to facilitate 
the flow of people and raw materials within the 
region itself and to countries such as Peru, locat-
ed on the border with the state of Acre (121,122).
The AMACRO region has become an epicentre of 
deforestation in the Amazon region. Deforestation 
and fire use are increasing along existing roads 
and from the opening of new dirt roads. This 
growth has been monitored by Greenpeace Brazil 
through the tracking of official data, institution-
al surveys using satellite and radar imagery, and 
numerous ground and aerial field activities car-
ried out over the past years (123,124,125).

In addition to highlighting the destruction of 
native vegetation areas, the impacts on biodiver-
sity, and the relationship between deforestation 
and the expansion of agriculture-linked econom-
ic activities, Greenpeace Brazil also recorded the 
testimonies of communities, local leaders, and 
populations directly affected, some of which are 
presented in this report. Among the main effects 
observed are land conflicts resulting from the 
advancement of deforestation, the disruption of 
daily activities, and health problems associated 
with smoke inhalation.

Rondônia state 

Rondônia state, situated entirely within the Amazon biome, has suf-
fered large-scale forest cover losses. Since 1988, more than one-
third of the state’s forests have been deforested (45) and studies 
show that the vast majority (>90%) of these cleared areas were 
converted for agricultural land uses, primarily pastures (126,127). 
Most of the remaining rainforests in Rondônia state are located in 
conservation units (federally or state-held) or within Indigenous 
territories. These zones have historically acted as strongholds for 
the remaining Amazon forest cover and exhibited strong resilience 
to deforestation, but there have been reports that illegal land grab-
bing has begun to encroach on these areas (19). 

Amazonas state 

Amazonas state is the largest state in the Brazilian Amazon and entire-
ly covered by the Amazon biome. Amazonas state is also one of the 
most well preserved, with more than 90% of its forests still intact. 
However, the southern part of the state which forms part of the defor-
estation arc has undergone high rates of in recent years, driven by the 
expansion of the agricultural frontier into forested areas. Deforestation 
pressures originating from the south, in the neighbouring state of 
Rondônia, have moved northward into Amazonas state.

City and municipality of Porto Velho 
(Rondônia state) 

Porto Velho is the capital and largest city in the state of Rondônia. 
Geographically, it is located in the Amazon Basin, close to the 
border with Bolivia. The city serves as an important hub for river 
transport, agriculture, and mining in the western Amazon. Porto 
Velho has a resident population of 460,434 according to the lat-
est census of 2022, of whom 125,257 (27.2%) are under the age 
of 18 (128). In recent years, Porto Velho (city) has been the epi-
centre of reported air quality deterioration in the Amazon region, 
e.g., 2019 and 2024 (129,130). Porto Velho (city) is located in the 
eponymous municipality, which is situated on the northern frontier 
of the vast agrarian zone that stretches south across large swaths 
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of the state. Porto Velho municipality shares a border with Lábrea 
municipality in the neighbouring state, Amazonas. 

Municipality of Canutama (Amazonas state) 

Adjoined to both Porto Velho and Lábrea municipalities, Canutama 
is another largely rural and sparsely populated municipality in 
Amazonas state. In 2022, the municipality had a population of 
16,859 (IBGE, 2022). Canutama has suffered a sharp surge in 
deforestation, fires, the appearance of cattle pastures common 
across the Amazon region – a land use conversion that is aided by 
its remoteness yet catalyzed by the access enabled by the Trans-
Amazonian Highway (131). 

Municipality of Lábrea (Amazonas state) 

Lábrea is one of the southernmost municipalities in Amazonas 
state. The municipality’s southern border adjoins Porto Velho 
municipality, where the state capital of Rondônia, Porto Velho is 
located. In the remote forested corner of the vast Amazonas state, 
reports in recent years indicate that the south of Lábrea munici-
pality has been plagued by a rise in deforestation, fires, and land 
grabbing, coupled with the encroachment of agricultural and pas-
toral plots in what once was primary forest (132,133,134). 

Lábrea marks the end of the Trans-Amazonian Highway (Rodovia 
Transamazônica) BR-230 that traverses east through Brazil’s 
Amazon region. The highway is often cited as the catalyst of defor-
estation in remote parts of the Amazon biome (131,135). As of 
2022, the largely rural municipality’s population count stood at 
45,448 (128). 

Caititu Indigenous Territory (Amazonas state)

The Caititu Indigenous Territory is located in the municipality of 
Lábrea, in the state of Amazonas, within the Middle Purus region. 
The territory encompasses 34 villages of approximately 2,910 people 
total (141), where three Indigenous peoples live: the Apurinã majority, 

the Paumarí, and the Jamamadí (142). The northernmost part of 
the Indigenous territory lies just 1.5 km from the urban centre of 
Lábrea, underscoring its relationship with and proximity to the city.

The history of the region is marked by the rubber boom, when 
Indigenous peoples were forcibly incorporated into labour on the 
rubber estates and subjected to regimes of exploitation and depen-
dency (143). Many of the Apurinã who live in the Caititu Indigenous 
Territory today came from the Upper Purus region and for decades 
have depended on landowners of rubber estates and middlemen trad-
ers of Brazil nuts for their livelihoods. With the demarcation of the 
Caititu Indigenous Territory in 1991, these communities secured pos-
session of their territory, strengthening their autonomy and allowing 
them to gain direct access to resources such as the Brazil nut groves.

Currently, the Apurinã are seeking to strengthen their produc-
tion practices and territorial management. The people organize 
collectively in initiatives such as ethno-mapping and the imple-
mentation of agroforestry systems, which have been fundamen-
tal for the recovery of degraded areas, especially in the northern 
portion of the territory, where most villages are concentrated. 
The agroforestry systems are also where they gather forest fruits 
and harvest cassava (142). The rest of the Indigenous territory 
are predominantly intact forests that provide natural resources 
for the communities.

According to MapBiomas, more than 97% of the Caititu Indigenous 
Territory is composed of natural formations or areas undergoing 
regeneration, with 88% classified as forests (126). Among their most 
notable activities, the Apurinã have become a regional reference in 
Brazil nut collection, continuously improving management and val-
ue-adding practices to their production.

Thus, the Caititu Indigenous Territory represents both the memo-
ry of a past of exploitation and the affirmation of Indigenous resis-
tance and protagonism in the Middle Purus region, with sustainable 
practices that reinforce forest conservation and the cultural valori-
zation of its peoples.
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Glossary
Air pollutant An unwanted substance found in the air in 

the form of a solid particle, a liquid droplet 
or a gas. The substance may be hazardous, 
harmful to human health if inhaled or dam-
aging to the environment. Prominent exam-
ples are PM2.5, the NOx group and SO2.

COMIF EN: National Committee on Integrated Fire 
Management
PT: Comitê Nacional de Manejo Integrado 
do Fogo

CONAMA EN: National Council for the Environment 
PT: Conselho Nacional do Meio Ambiente

MMA EN: Ministry of Environment and Climate 
PT: Ministério do Meio Ambiente e Mudança 
do Clima

MonitorAr National Air Quality Management System

NO2 Nitrogen dioxide. A trace gas that is pro-
duced in all combustion processes. It con-
verts from and to NO. The amount of NO2 
in the atmosphere is commonly used as a 
proxy to assess the health impact of the 
whole NOx group.

NOx Nitrogen oxides. A generic term for NO and 
NO2, a group of trace gases that are harmful 
to human health.

PNQAr EN: National Air Quality Policy 
PT: Plano Nacional de Qualidade do Ar

PM1

Fine particulate matter / fine particles. 

PM1: Solid particles with an aerodynam-
ic diameter of less than 1µm (i. e. small dust 
particles). 
PM2.5: Solid particles with an aerodynamic 
diameter of less than 2.5µm (i. e. small dust 
particles). They are so small that they can 
pass from the lungs into the bloodstream, 
affecting the entire cardiovascular system 
and causing a range of health impacts.
PM10: Solid particles with an aerodynamic 
diameter of less than 10µm (i. e. small dust 
particles).

Due to their small size, the particles stay air-
borne for a long time and can travel hun-
dreds or thousands of kilometres. Fossil fuel 
combustion emits PM2.5 directly, as fly ash 
and other unburned particles, and contrib-
utes to PM2.5 indirectly through emissions 
of gaseous pollutants (particularly SO2 and 
NOx), which form PM2.5 in the atmosphere. 
PM2.5 is harmful to human health and thus 
an air pollutant.

PM2.5

PM10
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PNMIF EN: National Policy on Integrated Fire 
Management 
PT: Política Nacional de Manejo Integrado 
do Fogo

PRONAR EN: National Air Quality Control Program 
PT: Programa Nacional de Controle da 
Qualidade do Ar

SOx Sulfur oxides, a group of chemical com-
pounds containing sulfur and oxygen, 
including Sulfur Dioxide (SO2) and Sulfur 
Trioxide (SO3). These compounds are trace 
gases produced naturally and by industri-
al processing of materials that contain sul-
fur, including burning coal in power sta-
tions and processing of some mineral ores. 
Human sources of SO2 far exceed all natu-
ral sources even when accounting for vol-
canic activity. SOx gases react with other 
substances to form harmful compounds, 
such as sulfuric acid (H2SO4), sulfurous acid 
(H2SO3) and sulfate particles and it is there-
fore a cause of acid rain and particulate 
matter pollution.

Sisfogo EN: National Fire Information System 
PT: Sistema Nacional de Informações sobre 
o Fogo

SISNAMA EN: National Environmental System 
PT: Sistema Nacional do Meio Ambiente

STP EN: Federal Supreme Court 
PT: Supremo Tribunal Federal
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