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Abstract
The Pantanal faced an unprecedented drought event in 2020. The hydrological year ended 
in July, 2020 had an annual average rainfall 26 % lower than the average from 1982 to 
2020. Consequently, catastrophic wildfires burned out of control. Active fires during this 
year have also increased, and were 123 % higher than the 2002–2020 Pantanal’s average. 
Approximately 95 % of these active fires occurred in natural land covers with 28 % of them 
occurring in areas classified as wetlands that likely dried out due to the drought. Therefore, 
the development of a special policy is needed to minimize the impact of this crisis on the 
biodiversity, conservation, and traditional people of the Pantanal.
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A recent report on the global state of biodiversity has shown that targets set 10 years ago 
to protect natural vegetation areas were not achieved due to rapid and substantial changes 
in agriculture, industry, and other activities that increased the rate of biodiversity loss 
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(Stokstad 2020). This situation is also occurring in wetlands, considered world biodiversity 
hotspots (Keddy et al. 2009) where most of biodiversity loss is related to anthropogenic 
disturbances.

Located in the center of South America, the Pantanal is the largest tropical wetland in 
the world. This seasonally flooded wetland consists of a complex mosaic of ecosystems 
shaped by several interconnected natural and anthropogenic factors; therefore extremely 
sensitive to disturbances. The Pantanal faced an unprecedented drought event in 2020. Data 
from the Climate Hazards center InfraRed Precipitation with Station data (CHIRPS) (Funk 
et al. 2015) demonstrated that the hydrological year ended in July, 2020 was the driest one 
ever registered by this dataset, 26 % lower than the annual average rainfall from 1982 to 
2020 (Fig. 1). This drought event initially began with the occurrence of marine heat waves 
in the Northeast Pacific Ocean (Thielen et al. 2021). Modelling studies have predicted a 
significant increase in the occurrence of severe and prolonged drought events in the Panta-
nal during the near future, triggered by warming sea surface temperatures in the Northern 
Hemisphere (Thielen et al. 2021; Thielen et al. 2020).

As a consequence of the unusual dry conditions, catastrophic wildfires burned out of 
control. The main drivers of the Pantanal´s fires are the same as those causing the Ama-
zonian burning crisis (Barlow et  al. 2020), but this scenario is more devastating due to 
favorable meteorological conditions. Evidences point out to the fact that local farmers 
took advantage of the dry conditions to set arson fires in natural vegetation areas aiming to 
expand pasturelands for cattle ranching (Morel 2020).

These wildfires have impacted almost one-third of the Pantanal area exceeding 
40,000  km2 (Libonati et al. 2020), causing several species of this biodiversity hotspot to 
struggle for survival (Lemos 2020) and mobilizing volunteers to rescue injured animals 
(Langlois 2020). Consequently, smoke from the Pantanal´s fires covered neighbor coun-
tries and the largest and most populated city of Brazil, São Paulo (1,200 km distant from 
the Pantanal) in mid-September (Pinheiro 2020). This caused a particular risk during 
the COVID-19 epidemic as the respiratory health impacts of smoke pollution are likely 
to interact with the epidemic and worsen infection (de Oliveira et  al. 2020). Accord-
ing to the Brazilian official fire monitoring program (INPE 2020), Moderate Resolution 

Fig. 1  Annual rainfall estimated by CHIRPS in the Pantanal from 1982 to 2020. We have considered 
the hydrological year for the region, for example, 2020 corresponds to the period from 08/01/2019 to 
07/31/2020
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Imaging Spectroradiometer (MODIS) sensors have recorded the highest number of 
active fires detected in the Pantanal during the hydrological year ended in July, 2020 
(Fig. 2), 123 % higher than the 2002–2020 average. Active fires from August to October 
2020 have also set the monthly record in this historical time series.

Fig. 2  (a) Location of the Pantanal within South America and location of the active fires detected by 
MODIS sensors during the hydrological year ended in July, 2020, (b) Annual total of active fires detected 
by MODIS sensors in the Pantanal from 2002 to 2020. Active fires were clustered considering a 0.3º grid
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Approximately 95 % of the 2020 hydrological year active fires occurred in natural land 
covers (MapBiomas 2020) with, surprisingly, 28 % of them occurring in areas classified 
as wetlands that likely dried out due to the drought. This highlights the drought crisis in a 
region depending on the seasonal flooding and river levels for its functioning (Pereira et al. 
2021). The traditional peoples of the Pantanal, namely pantaneiros whose majority are cat-
tle ranches, are still suffering severe implications from this historical drought as rainfall 
variability, river levels, and beef cattle production have a strong connection in the Pantanal 
(Araujo et al. 2018). The impacts of this crisis on biodiversity, conservation, and Panta-
nal’s traditional people are yet to be understood but we urge the development of a special 
policy to minimize them.

Public policies should focus on the establishment of Protected Areas (PAs), considered 
the most effective tool for reducing the loss of natural vegetation (Watson et  al. 2018), 
and government enforcement, a crucial factor for the effectiveness of PAs (Nolte et  al. 
2013). Currently 4.3 % of the Pantanal is composed of PAs with only 3.5 % of the 2020 
hydrological year’s active fires occurring within them. However, the increase and effec-
tive monitoring of PAs in the Pantanal are not being considered as the current Brazilian 
Federal policy promotes an anti-environmental agenda (Artaxo 2019). The endangering of 
wetlands by environmental setbacks is not new, as the Brazilian Forest Code of 2012 (Law 
12,651/2012) protects areas only to a defined “regular” water level, opening the opportu-
nity of destructing high-lying wetland areas (de Sousa Jr et al. 2011). Other recommenda-
tions for the Pantanal recovery and conservation are the dialogue between scientific and 
traditional ecological knowledge, and to improve public participation and environmental 
education in and on Pantanal research (Schulz et al. 2019).

These and other concerns, including the preparation and implementation of a biodiver-
sity policy and a social recovery plan for the Pantanal fires, were raised by several scien-
tists across the world in an urgent request to the Brazilian Government (HAW Hamburg 
2020) but no response has been received so far.
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