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Research Background é
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= Natural grasslands and savannahs are fire-adapted
ecosystems:

. Rapid post-fire regeneration

. Dependence on periodic burns for maintaining ecological
processes and preventing woody encroachments

. Presence of fire-resilient species (e.g., palm trees)

= However, recent shifts in land use, in conjunction with climate
change, have led to alterations in the natural fire regime.

= Poses a significant threat to local biodiversity and rural
livelihoods.

Fig 1: Natural grassland in the Humid Chaco; own contribution
Fig 2: Burned Forest in the Humid Chaco; own contribution
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= Indigenous communities and local farmers are often
blamed for these developments.

= Traditionally, they have employed controlled burns as a land
management tool.

= These practices are deeply rooted in Indigenous and
traditional knowledge systems.

= Fire uses are prohibited and criminalized by Law N° 4074 -
Fire Prevention and Control
= Has contributed to (1) knowledge erosion and (2) the

increasing use of ecologically harmful alternatives such as
mechanized land clearing and pesticides.
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Fig 3: Natural grassland in the Humid Chaco used for pasture;
Fig 4: Burned Grassland; own contribution



State of the Art and Research Lacuna

In the literature, several studies highlight the limitations of fire suppression laws and burning bans:

n In Brazil the implementation of zero-fire policies has resulted in increased woody encroachment in grasslands and
savannahs, leading to catastrophic wildfires due to the accumulation of flammable biomass (Sths et al., 2020)

. In the Pantanal, farmers have been prompted to switch to alternative management tools to compensate for the
ecological benefits previously derived from controlled burning, including the use of pesticides and the introduction
of exotic grasses (Garcia et al,, 2021).

= The lack of understanding of the necessity of fire use in rural communities for land management has contributed to
the prevailing narrative that they are primarily responsible for fire-related challenges.

This highlights the urgent need for integrative and just fire management approaches that address the socio-
ecological complexity of fire-prone landscapes and incorporate Indigenous and local perspectives to effectively

mitigate wildfire impacts in the future.
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Research Objective: To examine the role of Indigenous and local fire-use practices in shaping fire regimes
within Paraguay's grasslands and savannahs with the aim of informing the co-production of an integrative
and just fire management framework that incorporates indigenous and local knowledge systems, needs, and
perspectives.

Research Design:

= Case study approach (Gran Chaco and Pantanal)

?,
‘;!;: PARAGUAY;
= Cross-case comparisons of different land-use systems and their fire-
related practices and knowledge

Asunciéon
L3

Study Area Map

= Multi-step and mixed methodology combining qualitative and T
quantitative data - Humid Chaco

- Pantanal

= Participatory and ethnographic research methods to include the B O Checo

perspectives of farmers and indigenous communities, and to document
their knowled ge a e

Fig 4: Study Area Map; own contribution
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Case Study Description:

(1) The Gran Chaco is the second-largest biome after the
Amazon, stretching across Argentina, Paraguay, and Bolivia.

Located in its northeastern region, (2) the Pantanal is the world’s
largest wetland, extending across Brazil, Bolivia, and Paraguay.

= From a mosaic landscape, including grasslands, savannahs, palm
groves, forests, and wetlands

= Recognized as biodiversity hotspots and provide diverse
ecosystem services

= Support food security through extensive agricultural and
livestock production

= Contain mix between fire-adaptive and fire-sensitive
ecoregions

Fig 4: Natural grassland in the Humid Chaco; own contribution
Fig 5 - 6: Biodiversity in the Humid and Dry Chaco; own contribution
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Current fire management strategies
(emphasis on suppression and legal
prohibition of burning):

Integrative and just fire management
(including local communities as co-creators):

: = Recognize fire as cultural and ecological
= Exclusion of local communities L ATorm .- management tool

= Criminalization of local fire practices sustainable fire

= Disregard of natural ecosystem dynamics

= Includes local actors as knowledge holders

= Mitigate wildfire risks

Spatiotemporal analysis of fire —P-hag\z Collaborative framework
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Phase 0: Initial understanding of local practices and governmental strategies *"fmm

Preliminary fieldwork in Paraguay was conducted in November 2024

= 12 semi-structured interviews with local stakeholders, including indigenous representatives, NGOs, firefighters,
academic experts, government officials, and farmer associations

Actor Type Interviews Location
Indigenous people = n=2 NGOS Asuncion, Filadelfia, Yalve Sanga
= n=2 Indigenous communities
Fire response units = n=1 Firefighter organization Asuncién
Political institutions = n=1INFONA Asuncion
Agricultural producer = n=3 farmer associations Asuncion, Lomo Plato, Filadelfia
Other = n=3 Academia (University of Asuncion

Asuncion/Forestry Department)
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Socio-Ecological Impacts of Current Fire Suppression Strategies in Paraguay
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Fig 7: Socio-Ecological Impacts of current fire governance in Paraguay; own contribution



Discussion and Conclusion

= Paraguay’s fire management strategy remains suppression-oriented and emergency-focused, generating
several negative socio-economic impacts.

= By not accounting for the natural role of fire in grassland and savannah ecosystems, fire occurrence and intensity
have increased.

= The criminalization of indigenous and local fire-use practices has accelerated the erosion of traditional
knowledge and fostered a shift toward ecologically harmful practices such as pesticide application.

= Findings indicate persistent conflicts of interest and mutual blame among land use actors, further
complicating collective management efforts.

= The exclusion of local communities from decision-making processes undermines knowledge exchange and hinders
collaboration.

= The study highlights the urgent need to foster inclusive dialogue and co-develop integrative and just
fire management strategies that account for ecosystems dynamics and reflect the diverse knowledge
systems and perspectives of local actors.
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