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Abstract - This study resulted from the dialogue between collective social actors on the need to make
a Pact for the Restoration of the Pantanal biome. The Gaia Institute convened local, state, national and
international partners to socialize the concern about the violent and accelerated degradation that the
Pantanal biome had been suffering. That was a conjuncture of drought, fires, port projects, waterway,
small hydroelectric power plants, and the advances in agribusiness in the surroundings and in the
basins of the rivers that form the largest wetland in the world. Twenty years earlier, the Pantanal had
been declared a biosphere reserve, a natural heritage of humanity in the care of Brazilian, Bolivian
and Paraguayan societies, in addition to having 4 Ramsar sites. The idea for this pact was inspired by
other successful experiences in restoring biomes, such as the Atlantic Forest, and local initiatives in
Brazil. The experiences provided concepts, knowledge, methods, techniques, and practices as inspiring
references for this new pact under construction. As a source of interpretation, we used the participants’
reports, which were transcribed and analyzed in the SWOT matrix. The result was a tacit agreement

among the participants to commit to the restoration of the Pantanal biome.
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Dialogues to make a pact for the restoration of the Pantanal

Resumo - Este texto resultou do didlogo entre atores sociais coletivos sobre a necessidade de selar
um Pacto pela restauragiao do bioma Pantanal. O Instituto Gaia chamou parceiros locais, estaduais,
nacionais e internacionais para socializar a preocupagdo com a degradagdo violenta e acelerada que
o bioma pantanal vinha sofrendo. Aquela era uma conjuntura de seca, queimadas, projetos de portos,
da hidrovia, Pequenas Centrais Hidroelétricas e os avangos do agronegdcio no entorno e nas bacias
dos rios formadores da maior area imida do mundo. 20 anos antes o Pantanal fora declarado reserva
da biosfera, patrimonio natural da humanidade aos cuidados das sociedades brasileira, boliviana
e paraguaia, além de possuir 4 sitios Ramsar. A ideia do Pacto inspirou-se em outras experiéncias
exitosas de restauracao de biomas como a Mata Atlantica e em iniciativas locais no Brasil. As
experiéncias aportaram conceitos, conhecimentos, metodologias, técnicas e praticas como referéncias
inspiradoras para este novo Pacto em construgdo. Utilizamos como fonte da interpretacao os relatos
dos participantes, transcritos e analisados no quadro SWOT. O resultado foi um acordo tacito entre

os participantes de se comprometerem a restaura¢ao do bioma Pantanal.
Palavras-chave: Alianca. SWOT. Areas timidas. Bacia do Prata.

Dialogos para la construccion de un pacto para la restauracion del Pantanal

Resumen - Este texto resulté del dialogo entre actores sociales colectivos sobre la necesidad de sellar
un Pacto para la restauracion del bioma Pantanal. El Instituto Gaia hizo un llamado a los socios
locales, estatales, nacionales e internacionales para socializar la preocupacion por la degradacion
violenta y acelerada que venia sufriendo el bioma. Esa fue una coyuntura de sequia, incendios,
proyectos portuarios, hidrovia, Pequefias Centrales Hidroeléctricas y los avances del agronegocio en
los alrededores y en las cuencas de los rios que forman el drea de humedad mas grande del mundo.
Veinte afos antes, el Pantanal habia sido declarado reserva de la biosfera, patrimonio natural de la
humanidad a cargo de sociedades brasilefias, bolivianas y paraguayas, ademas de contar con 4 sitios
Ramsar. La idea del Pacto se inspird en otras experiencias exitosas en la restauracién de biomas como el
Bosque Atlantico e iniciativas locales en Brasil. Las experiencias brindaron conceptos, conocimientos,
metodologias, técnicas y practicas como referentes inspiradores para este nuevo Pacto en construccion.
Utilizamos como fuente de interpretacion los relatos de los participantes, transcritos y analizados en
la tabla SWOT. El resultado fue un acuerdo tacito entre los participantes para comprometerse con la

restauracion del bioma Pantanal.

Palabras Clave: Alianza. SWOT. Humedales. Cuenca del Plata.

Introduction

The form of land occupation and use by human society and the development model over the
centuries have impacted the environment, causing consequences such as deforestation, reduced

44 Gaia Scientia | ISSN 1981-1268 | Volume 16(3): 43-60




Ledo et al. (2022)

biodiversity, soil erosion, and water scarcity, in addition to environmental disasters that mainly affect
the most vulnerable populations (Barros and Amin 2008; Pedde et al. 2013; Guerra 2021) and wetlands.

Wetlands, essential for the landscape (Theriot et al. 2013), have specific characteristics and are
periodically inundated by their flood pulse (Junk and Da Silva 1999; Junk et al. 2011), which occurs
in several areas in Brazil, such as dales, plains, swamps, lameiros, lagoons, lakes, igapds and aningais
(Diegues 2002).

The Pantanal is a wetland that, over the last decades of the 20th century, has been used and
occupying in a way that has been causing enormous negative socio-environmental impacts (Da Silva
et al. 2015; Da Cunha et al. 2020; De Mello et al. 2020). This has occurred throughout the Pantanal
area and its surroundings, further aggravating the situation, as the biome is connected with the Plateau
region until its formation in the Plain (Ikeda-Castrillon et al. 2022).

The MapBiomas data (2020) show that the Pantanal degraded area had an increase of 261%
between 1985 and 2020. Thus, the impacted area increased by 1.8 million hectares in this period
and tends to grow rapidly with the replacement of traditional management and the implementation
of monoculture agriculture with intensive use of external inputs and mechanization (Abdon et al.
2002; Harris et al. 2006; Da Cunha et al. 2020), compromising the conservation of wetlands and their
biodiversity (Mamede and Alho 2006; Cardoso et al. 2020).

Despite the monitoring of devastation over the last five decades, there is a lack of sufficient and
effective measures to control the impacts, which have become severe. Consequently, the largest wetland
in the world (Wantzen et al. 2005) is drier (Junk et al. 2006; Lazaro et al. 2020). In the last flood, in
2018, the Pantanal flooded area reached only 4.1 million hectares. In 2020, it was1.5 million hectares,
the lowest in the last 36 years (MapBiomas 2020).

It is estimated that the impacts should become even more catastrophic with global warming,
according to studies by the Intergovernmental Panel on Climate Change (IPCC 2007, 2021). In 2020,
the Pantanal had the biggest fire ever, reaching an area larger than 40 thousand km?, which represented
an increase of 376%, in comparison with the annual average of fires in the last two decades (Ramirez
et al. 2018; Garcia et al. 2021).

The severity of fires, prolonged drought, and activities that impacted the Pantanal biome led to the
urgent need to establish joint agendas and actions to stop the devastation and mobilize environmental
recovery (Tomas et al. 2019). Many researchers claim that the world needs a social and ecological
transition (Papin Leal et al. 2020). We consider this context of constant threats to the Pantanal as
sufficient justification to bet on the need to make a Pact for the Restoration of the Pantanal.

Seeking Sustainable Development Goals (SDGs), the UN consolidated the 2030 Agenda (United
Nations 2015), also known as the restoration decade. The restoration decade seeks to leverage global
efforts for the recovery of nature in degraded areas (Young and Schwartz 2019).

There are still few restoration studies in Brazil, which are an important tool for the recovery of
ecosystems (Oliveira and Engel 2011). The main concepts used for recovery and restoration in the
country are those of the National System of Nature Conservation Units (Brasil 2000), which defines
recovery as the “restitution of an ecosystem or a degraded wild population to a non-degraded condition
that can be different from its original condition” and restoration as the “restitution of an ecosystem or
a degraded wild population as close as possible to its original condition”
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The International Society for Ecological Restoration (SER) defines ecological restoration as “an
intentional activity that initiates or accelerates the recovery of an ecosystem regarding its health,
integrity, and sustainability” (SER 2004).

Restoration studies are also related to rehabilitation, emphasized in studies on ecosystem recovery
and functions, increasing the flow of services and benefits to people with no explicit intention to re-
establish the original composition and structure of the ecosystem (SER 2004; Clewell 2009; Lima et
al. 2015).

Based on the few studies on the Pantanal, there is a socio-environmental movement initiated by
people from different institutions involved in the biome restoration. This study aimed to show how
the Pact for the Restoration of the Pantanal began, describing the process of socio-environmental
mobilization and the socio-environmental impacts, as well as the institutions involved and the
experience of the Pact for the Restoration of the Atlantic Forest.

Material and methods

This study began in 2020, from an alliance between institutions interested in making a pact for the
restoration of the Pantanal. The alliance brought together 42 institutions, on December 17 and 18, 2020.
On the first day, the participants met in a live broadcast on YouTube (virtual), and on the following
day they met again remotely for a workshop, in which the topic was discussed in more detail. These
meetings were organized by the Gaia Institute team and the Mato Grosso State University. There was
the participation of representatives of interested groups or stakeholders (Tristao and Tristdo 2016),
from the territory or linked to causes related to the Pantanal.

Initially, before these two meetings, many actions were taken to mobilize the participating groups.
The Gaia Institute contacted the entities by phone, WhatsApp, and e-mail, and held meetings with
several partner institutions, in addition to jointly performing socio-environmental activities. After
establishing the contacts, the partners remotely participated in the meeting.

During the research, the speeches were transcribed and the data were analyzed and coded. The
data were transcribed into a Microsoft Excel spreadsheet; then, the SWOT (Strengths, Weaknesses,
Opportunities, Threats) matrix was constructed.

The SWOT matrix was applied to assess the strengths, opportunities, weaknesses, and threats
to the Pantanal, aiming at strategically planning the proper functioning of this reality (Leigh 2010;
Faganha and Da Silva 2017). By listing the strengths and weaknesses of actions in the four quadrants
in a grid form, people better understand how strengths can be used and enhanced to perceive new
opportunities and understand how weaknesses can slow progress or increase threats (Helms and
Nixon 2010).

After identifying the social actors, they were listed in a table and grouped into local, regional,
national, and international spheres according to their institutional interests in Market, Government,
and Society.

The social actors’ names were coded and identified with numbers to maintain anonymity when
citing their speeches.

The research was conducted following the Consubstantiated Opinion No. 5,271,201 of 03/03/2022,
approved by the Research Ethics Committee of the State University of Mato Grosso, Céceres, Mato
Grosso, Brazil.
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Results and discussion
Making a pact for the restoration of the Pantanal

The call for a meeting to make a pact (agreement or alliance) arose from the need to build networks
between different social groups, civil organizations, and public bodies to restore the Pantanal.

This was not the first time that civil society entities met to dialogue, exchange experiences, and
join forces against the destruction that the unsustainable model of development has caused in wetlands
(WWE-Brasil 2013; Santos 2013; Ikeda-Castrillon 2017). One of the participants defined this dialogue
for a pact in the following terms:

“This Pact for the Restoration of the Pantanal is a call for everyone here;
many are coming from different movements. We are already performing this
restoration, so we are calling it a pact for a whole restoration, considering
that the Pantanal is one of the largest wetlands in the world that is connected
to other wetlands. We are part of this immense connection between the
wetlands of South America and the Plata Basin.” (Social Actor 5).

The call, therefore, was for organizations and people who are already working on environmental
restoration within the Pantanal to dialogue about their experiences and practices and join efforts in a
process that covers the entire biome threatened with destruction by unsustainable human activities.
The awareness of the connectivity of the ecosystem on the agenda appears. Each action, no matter
how local, has repercussions on the whole through its connections.

Anthropogenic activities upstream of the Paraguay River have been causing several negative
impacts for decades. Therefore, conservation initiatives needed to be implemented over time. Among
them, the recovery of degraded areas stands out, especially in the headwaters of the Upper Paraguay
Basin (UPB) (Santos 2013).

Assuming that this process of environmental aggression continues, Da Cunha et al. (2020) model a
scenario of reduced wetlands. The current extension policy makes a warning that demands immediate
action, because there was an increase of 125.23% in agricultural areas in the biome, between 2007
and 2016.

From 2013, the Pact in Defense of the Headwaters of the Pantanal was made, involving the WWE-
Brasil, Pantanal Springs Complex Consortium, Pantanal Amazon Conservation Institute (IPAC), State
Department of Environment of Mato Grosso, State University of Mato Grosso, and other governmental
and non-governmental organizations.

The organizations involved in this Pact developed actions for the recovery of riparian forests and
springs with the planting of native species in the UPB. However, Macedo et al. (2017) explain that the
recovery initiatives in the region have not yet been finished and there is a need to implement indicators
to improve monitoring and evaluate the results of the actions taken.

Another relevant point is the scarcity and fragility of studies to plan and execute restoration actions
in the region and thus obtain appropriate parameters and/or indicators for the Pantanal region. The
situation was aggravated by the sudden decrease in research funding in Brazil, as a result of changes
in priorities and the policy of cutting expenses (Fernandes et al. 2017).

Santos (2013) recorded the history of degradation ofoverears in the UPB region, where silted streams,
with ravines, gullies, and headwaters that supply the affluents of the Paraguay River were degraded in the
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main former of the Pantanal (Silva et al. 2007). This also causes a decrease in the quantity and quality of
water (De Mello et al. 2020). This perception of the situation, years ago, motivated local residents to initiate
an action called “movement of waters in Cabagal Reserve’, which intensified in the region.

This experience was highlighted in the report of a participant:

“A person or an entity or a group, which has an erosion or a gully in the chest,
is unable to perform the restoration. So, I see the solution in the pact, because
we had a pact here, the ‘Pact of the Headwaters of the Pantanal, which did
an excellent job because there were a lot of people involved, many people
involved, with a lot of desire, a lot of determination to do it, and here it gave
visibility to Mato Grosso.” (Social Actor 16).

The importance of a pact for environmental restoration appears in the report as the overcoming of
alocal problem that a person or a group of people is unable to face alone and needs ideas, knowledge,
experiences, commitment, and help from other groups to develop a collective project.

As observed in the Movement of Waters and the Pact for the Headwaters of the Pantanal, the Pact
for the Restoration of the Pantanal brings together several entities against a series of impacts, which
occur synergistically, and expand on a local, regional, continental, and possibly global scale.

Mobilization process and socio-environmental impacts

Regarding the Pantanal, there are few studies assessing the multiple environmental impacts that
can be used to guide the restoration of the biome, which has suffered impacts and pressures for several
years (Da Silva et al. 2015; Cai et al. 2018), such as those caused by the Paraguay-Parana Waterway
(PPW) and the Small Hydroelectric Power Plants (Calheiros et al. 2018).

The challenges that appeared during 2020, with the beginning of the Covid-19 pandemic, the
political crisis in Brazil, and drought and fires in the Pantanal made it difficult to face environmental
crimes, which became more frequent because of the dismantling of environmental inspection, defense
and protection agencies.

As an example, we cite the reduction of budgets, the occupation of coordinating positions by people
declared to be against protection, and the loss of organized civil society positions in participatory
spaces such as environmental councils that were occupied by representatives of vulnerable populations
and entities committed to making environmental problems in wetlands visible.

The meeting convened to discuss the pact was well accepted by most of the entities invited as they
understand the need to join forces and become effective partners in joint actions. This understanding
is expressed in a participant’s report:

“Tonight is a kickoft, an initiative that, if it is well received and well committed by
all the participants, will be able to bear fruit from now on. It is great now, above
all, the need for partnerships and partnerships that put their heart, eyes, head,
hands, and feet together to transform and recover what has already been lost
and improve the current conditions that we are thinking about” (Social Actor 2).

The expressions, “kickoff” in that meeting, and “partnership” as a need for a method of joint and

participatory action of organizations and people well “committed” body and soul with the proposal
of restoration show faith in the “fruits” that the Pact can provide.
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The Gaia Institute is a non-profit civil social organization, its headquarters is located in Caceres,
on the banks of the Paraguay River in the state of Mato Grosso. Most of Gaia’s actions are related to
the defense of the biome and the Paraguay River, which is the main tributary of the Upper Paraguay
Basin. This extensive floodable area and the affluents area form the Pantanal Mato-Grossense, one of
the largest wetlands in the world (Wantzen et al. 2005).

Most of the representatives of the entities that participated in the meetings proved to have
knowledge and information on the Pantanal. They exposed their actions and experiences in the
territory where they work, in defense of this biome.

“UNESCO is responsible for taking care of its seven biosphere reserves in
Brazil and the Pantanal was recognized as a Biosphere Reserve as well as a
World Heritage Site. The protected area complex of the Pantanal was also
recognized as a World Natural Heritage Site in 2000. We are talking about
20 years of recognition.” (Social Actor 17).

The international recognition of the Pantanal as a biosphere reserve and a world heritage site
imposes responsibilities on the preservation and conservation of these natural assets of humanity.
Ultimately, this is what the present Pact needs to address and take care of.

In the analysis of contributions and information from the participants, we used the SWOT matrix,
which made possible the identification of the “strengths, weaknesses, opportunities and threats” to
the restoration of the Pantanal, the object of the Pact (Figure 1).

Figure 1. SWOT Scheme.

Source: Transcription of the live with the groups interested in the Restoration of the Pantanal
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In the exhibitions and discussions in the virtual meetings, we could identify several issues that
can be classified into the category of threats. Changes in the environment such as the construction of
hydroelectric plants (Owusu et al. 2019) and waterways (Calheiros et al. 2018), as well as the expansion
of extensive productive actions in agriculture, such as soybeans (Da Cunha et al. 2020), were elements
addressed in the speeches as a great threat.

Agribusiness mechanizes the management of crops and pastures, which drains wetlands and
causes effects on the entire Plata basin, introducing chemical fertilizers, poisons, and transgenic seeds
into its waters (Zeni et al. 2019), causing environmental degradation.

The waterway, agribusiness, and hydroelectric plants favor the river silting process, through
deforestation and fires that reached the mark of more than 40 thousand km2, in 2020 (Garcia et al.
2021). Da Silva et al. (2015) have already identified these activities as driving forces that promote the
loss of local biodiversity. These changes in land use, especially deforestation, are decisive in altering
water quality (De Mello et al. 2020).

Among the negative points and weaknesses that strengthen these threats, the group pointed out
the lack of efficient public policies, scarcity of resources for inspection, in addition to the lack of or
little support from the government for activities such as research, which has been suffering annual
budget cuts (Lima 2017; Fernandes et al. 2017), which directly impacts the quantity and quality of
knowledge generation in one of the most megadiverse countries in the world (Mittermeier et al. 2017).

Another worrying point is the civil community’s misunderstanding or misinformation on the
environmental consequences of productive or infrastructure projects. Confusion can greatly hinder
the perception of problems and the various actions necessary for environmental conservation.
The economic immediacy of quick and easy profit, combined with the purposeful transgression of
environmental norms and rules by public and private agents, compromises sustainable development
(Camara 2013).

These impacts are making difficult the survival of animal and plant species in the Pantanal. This
impact on fauna and flora directly affects traditional local communities that depend on fish and other
resources from the rivers of this biome (Da Silva et al. 2015; Faganha and Da Silva 2017) as a source
of protein, food, and construction.

In contrast, the following strengths were listed: (1) union of different institutions in favor of the
same cause, including local institutions and institutions with international actions; (2) accumulation
of scientific knowledge, which continues to be generated, even when ignored by some government
institutions; (3) strength of the knowledge and work of traditional and local communities; (4)
interaction between these actors, observed in the considerable effort of teams against fires in 2020,
in rescuing and supporting local fauna, and in punctual restorations (Tomas et al. 2019). Aradjo and
Schwamborn (2013) address that Environmental Education involves people in socio-environmental
scenarios and can generate strategic action for the dissemination of knowledge in communities, which
are necessary for the continuity and expansion of preservation actions.

Even in the pessimistic scenario, at the governmental level, several opportunities were listed and
can be used to achieve the objective that is the development of the Pact for the Restoration of the
Pantanal, a wetland where the global impacts of agriculture and monocultures implemented in the
higher areas of the basin, which removed native vegetation around springs and streams that form the
wetlands of the Pantanal (Ramsar 2006; Zahang and Kong 2019).
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Most speeches evidenced the importance of the traditional and local voice for bringing experiential
empirical knowledge, which interacting with academic knowledge can strengthen the defense,
protection, and restoration actions. The interaction of local knowledge in different sectors must be
considered.

Funding is another opportunity, especially at an international level, which can strengthen actions
already started and initiate others. Resources together will be able to develop the pact further, protect,
conserve and restore more and more the Pantanal and sustain the people who live there, improve
water quality (De Mello 2020), increase local biodiversity, capture and stock carbon, and improve
quality of life.

Institutions involved at the beginning of the pact

Inspired by the experiences of other actors and local collective projects, we seek alternatives
by articulating partners with common interests in that biome restoration. Several institutions were
convened and responded to the invitation of the Gaia Institute of Environmental Education of the
Pantanal (Gaia), which contacted and established a wide network of social actors (Table 1), who
adhered to the idea of making a Pact for the Restoration of the Pantanal.

Table 1. Entities that were present in the first moment of dialogues for the Pact for the Restoration of the
Pantanal.

No. Name of the entities

1 Faith and Life Institute — C4ceres Mato Grosso, Brazil.

2 Roots Group — Caceres Mato Grosso, Brazil.

3 Popular Basin Committee — Caceres, Mato Grosso, Brazil.

4 Institute for Research and Environmental Education — Gaia — Caceres, Mato Grosso, Brazil.
5  Water Observatory (OGA), Brazil.

6  World Resources Institute (WRI), Brazil.

7 Survival “Amigos de la Tierra” — Paraguay.

8  SOS Atlantic Forest — Brazil.

9  Network of Traditional Peoples and Communities of the Pantanal — Brazil

10 Pantaneiro Men Institute — Mato Grosso do Sul, Brazil.

Network of Solidarity Economic Enterprises and Socio-biodiversity Products - RESOLBIO - Mato
Grosso, Brazil.

11
12 Friends of the Pantanal — Mato Grosso, Brazil.
13 Ecology and Action (Ecoa) - Mato Grosso do Sul, Brazil.

14 External Commission on Fires — Mato Grosso, Brazil.

15 Cabagcal River Basin Committee — Mato Grosso, Brazil.
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No. Name of the entities

Natural Sciences of the United Nations Educational, Scientific and Cultural Organization (UNESCO)
— Brazil.

16
17 UCDB - Dom Bosco Catholic University

18 GRETAP - Animal Cerrado Pantanal Technical Rescue Group

19 Pantanal Biosphere Reserve — Mato Grosso/Mato Grosso do Sul, Brazil.

20 Long Term Ecological Research Program (PELD)/Brazil.

21 The Nature Conservancy (TNC) - Brazil.

22 Water Observatory

23 Pantanal Springs Complex Consortium — Mato Grosso, Brazil.

24  Federation of Organizations for Social and Educational Assistance (FASE) - Mato Grosso, Brazil.
25  Social Service of Commerce (SESC) Pantanal - Mato Grosso, Brazil.

26  World Wildlife Fund (WWF) - Brazil.

27  Caceres City Council, Mato Grosso, Brazil.

28 Mato Grosso State University (UNEMAT), Caceres, Mato Grosso, Brazil.

29 International Rivers — Paraguay.

30 Socio-environmental House Fund - South America.

31 Forum on Environment and Development of Mato Grosso (FORMAD) - Mato Grosso, Brazil.
32 “Bichos do Pantanal” Environmental Project (UNEMAT), Céceres, Mato Grosso, Brazil.

33 Environmental Education Group (UNEMAT), Caceres, Mato Grosso, Brazil.

34 UNEMAT / Environment Education Group

35 Cerrado and Pantanal Women’s Network (CerraPan) — Mato Grosso do Sul, Brazil.

36 Eco Pantanal - Mato Grosso, Brazil.

37 Postgraduate Program in Environmental Sciences (UNEMAT), Caceres, Mato Grosso, Brazil.
38 Productividad Biosfera Médio Ambiente (PROBIOMA) - Santa Cruz, Bolivia.

39 National Institute of Colonization and Agrarian Reform (INCRA) - Brazil.

40 Atlantic Forest Pact, Brazil.

41 NEDET - Extension Center in Development, Mato Grosso, Brazil.

42 Legislative Assembly of Mato Grosso, Brazil.

Source: Groups that participated in the dialogues (live and meeting) for the Restoration of the Pantanal

Forty-two social groups participated in the meeting to dialogue and think about restoration
actions for the Pantanal.
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“The representations intervene in the action on the social world, as this action is based on the
social actors’ knowledge of this world and of their position” (Jodelet 2018, p. 428).

These actors represent institutions from different spheres of society, local, regional, national and
international (Figure 2).

Figure 2. Social actors grouped into local, regional, national, and international spheres.

The needs for biodiversity conservation were discussed and training was performed through
activities, mobilizing people who were grouped at the local and regional levels.

The groups in the national and global spheres addressed the commitments assumed by several
countries, through the 2030 Agenda, to achieve the Millennium Development Goals, mainly for
biodiversity conservation.

These groups have different interests (political, economic, social, environmental, and governmental)
in the Pantanal; however, they met in a collective interest for finding solutions to the problems
that are affecting everyone involved. These people are residents of communities in the Pantanal,
women, youth, adults, elderly, students, teachers/professors, and researchers from urban and
rural areas, from Mato Grosso, Mato Grosso do Sul, and other Brazilian states and biomes, as
well as form other countries, demonstrating that the Pantanal is not only a local concern but
also a global one.

Finding the answers to the questions discussed (Table 2) is another challenge to be overcome.

Gaia Scientia | ISSN 1981-1268 | Volume 16(3): 43-60 53




Dialogues to make a pact for the restoration of the Pantanal

Table 2. Questions asked by the social actors during the dialogues.

Questions raised in the dialogues

1. What is a pact? Is it an agreement “locked”, ensured, or established?

2. What indicators are we going to determine in a restoration at the level of structure, diversity, function, and
restoration of biodiversity, regarding ecological processes, water restoration, social, economic, and cultural
function, and this relationship with human communities?

3. How are we going to restore it?

4. How do we restore understanding that sustainable management is necessary for the restoration of fields?
5. How do you prevent undesirable species from proliferating?

6. How do we restore the flood pulse level?

7. At this level of destruction, will we be able to restore?

8. Can we build a Pact for the Restoration of the Pantanal, and discuss the importance of the Restoration and
the construction of a wide restoration program?

9. How exchange the knowledge needed by this dialogue proposal? Hold meetings with more dialogues?
How can we build this pact based on experiences, such as those obtained in the Atlantic Forest, and expand
our dialogue?

10. The Cabagal River is important for forming the waters of the Pantanal, so is it because of this you have
to know who to do it for? where to do? And with whom?

11. In the experience of the Atlantic Forest Pact:

- What was important in this process?

- Was it important to bring a little bit of the experience of how the movement was based on a reference and
concepts, and what was restoration about?

- What was the aim of the restoration?

- What technique was available?

- How to monitor this area?

12. How do we say that in addition to being together, we can do something together?

13. The invitation is open to people who want to join this cause. Let’s build a Pact for the Restoration of the

Pantanal?

Source: Synthesis of the questions formulated by the participants in the dialogues

The effort to answer these questions will be reflections on the process of establishment and
execution of the pact. They will appear in the development of plans, presentation of proposals, the
establishment of agreements, formulation of projects, and practical actions in the field that involve
the local populations of the Pantanal.
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The Atlantic Forest Pact experience challenges the restoration of the Pantanal

We consider that the construction of the Pact for the Restoration of the Pantanal does not start
from ground zero, but is inspired by practices and information from other pact experiences, even in
other biomes. For example, it is interesting to know how occurred the process of making the pact for
the restoration of the Atlantic Forest (Lima et al. 2015; Rodrigues et al. 2009). Despite the differences,
the form, methodology, and governance developed by the Atlantic Forest pact can serve as a reference
for making the Pact for the Restoration of the Pantanal.

To make the Pact for the Restoration of the Atlantic Forest, it was necessary to articulate partners to
discuss and define the methodology, governance, and sustainability of the pact, including its continuity.
Conservation and restoration studies, planning activities, and goals began to be established from 2009
(Rodrigues et al. 2009; Crouzeilles et al. 2020).

The reference of concepts and actions for Atlantic Forest restoration was one of the important
issues in the process of making the Atlantic Forest Pact (Lima et al. 2015; Rodrigues et al. 2009), a
survey that addresses the historical aspect of the occupation of the Atlantic Forest, restoration models,
ecosystemic view of restoration, the importance of environmental diagnosis of the areas to be restored,
monitoring, restoration methods for economic purposes and description of restoration actions.

Governance is an important element, which is related to articulating the political-administrative
system that governs the decision-making process in the public sphere, with the different social actors
of the territories (Oliveira et al. 2021), municipal, state, or federal. In this sense, governance comprises
how the territory is politically organized and the participation of civil society.

Restoration projects generally quantify only biological diversity as a measure of success (Siqueira
et al. 2021), but it is necessary to include human diversity.

The socio-environmental problems that affect the communities of the Pantanal did not start in
2020. In studies on the recovery of springs in the region of the Pantanal in Caceres (Ikeda-Castrillon
2017), the community of the “Laranjeira I” settlement asked partner institutions for help, as they
were suffering from the drought and many people were abandoning their properties because it was
impossible to produce food and ensure the family’s livelihood with no water available for the people
and the activities in the rural area.

“Since 2012, communities have drawn attention to the need for Restoration of Springs. Two
thousand-twelve, for example, was a very dry year both in the flood and in the drought, and the
communities were the first to suffer” (Social Actor 5)

Unfortunately, the situation of communities located in the Pantanal has become worse in recent
years.

“How can some people enter someone else’s house without asking permission
and still want to dictate the house’s orders? So, we have this feeling regarding
what has been happening in the Pantanal, and we are talking about challenges
that are not new, we are talking about challenges from enterprises, agribusiness
advancement in this territory called Pantanal, but together with it there is
also this whole process of exclusion, all this process puts the communities
in a situation of vulnerability” (Social Actor 10).

The Gaia Institute and some partner institutions (ICMBIO, STTR of Caceres, EcoPantanal, Z2
Fishermen’s Colony of Céceres / Traditional Communities Network of the Pantanal, Pantanal Biosphere
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Reserve, PELD, UNEMAT, and IFMT) had a project with approved funding in 2021 to continue the
proposal of the pact: BIODIVERSITY RESTORATION, WATER CONSERVATION, AND PANTANAL
WETLANDS FIRE PREVENTION PROJECT - TAIAMA ECOLOGICAL STATION.

One of the objectives of this project is to strengthen the sustainability and continuity of projects for
the recovery of degraded areas by making a Pact for the Restoration of the Pantanal. The development
of actions such as this pact can contribute to understanding the historical processes and local activities
(Zhang and Kong 2019) necessary for the transformation of socio-environmental relationships (Toas
et al. 2019; Oliveira 2021) and the different interests of society and natural ecological needs (Grenfell
et al. 2007; Cohen-Shacham et al. 2015).

After the first dialogues for a pact, the above-mentioned project is the first proposal that arises to
give continuity to social mobilization and participation works aimed at the Restoration of the Pantanal.

Conclusions

Considering that making the Pact for the Restoration of the Pantanal will be a great challenge,
except for the differences, many lessons can be learned from the analysis of the experience of the
process of making the Pact for the Restoration of the Atlantic Forest.

The main challenge will be to find a form of construction that defines the characteristics and
objectives of the process, elaborates the methodology, and decides on the governance structure for
making and executing the agreement. A restoration is desired with the participation of the populations
that live in the Pantanal such as fishermen, riparian populations, and traditional communities.

The choice of engaging techniques that bring all institutions to a sense of collective and unity
belonging in the construction and execution of activities of the pact will be essential. This process
should be characterized by principles and guidelines that truly meet the needs of the Pantanal.

The construction of a public document with references, concepts, protocols, and restoration
models for the Pantanal will be fundamental. This topic needs to be debated and deepened because,
without it, there will be many difficulties to expand the scale of the Pantanal restoration. This pact
should not only be a purely technical-scientific agreement but easily accessible to the populations
involved in the base.

The SWOT analysis contributed to identifying priorities in facing and overcoming weaknesses
(misgovernment) and threats (enterprises) and especially in taking advantage of strengths (partner
institutions and experiences) and opportunities (dialogue, network, and knowledge), which will
contribute to the development of a restoration agenda.

In conclusion, we can say that concepts such as partnership, governance, restoration, sustainability,
and monitoring are the central elements for the successful development and implementation of the
Pact for the Restoration of the Pantanal.

Acknowledgments

We thank all stakeholders who contributed to the survey.

Authors’ participation: DSL - data collection and analysis, scientific literature review, writing; SKIC - data analysis, writing;
NLS - data analysis, writing; FEM - proofreading and writing; AJRL - data analysis; CV, ILO, CJS, JIP - proofreading and
writing.

Gaia Scientia | ISSN 1981-1268 | Volume 16(3): 43-60



Ledo et al. (2022)

Ethical approval: this article is the result of research entitled “Recovery of Pantanal Springs: Restoration Experiences
in the Upper Paraguay Basin, Mato Grosso, Brazil’, approved by the Research Ethics Committee of the University of the
State of Mato Grosso, according to advice number 5.271.201 of March 22, 2022.

Data availability: The survey data are available on the You Tube channel of the Gaia Pantanal Institute: https://www.
youtube.com/watch?v=99k5020Uy6k&t=1683s

Funding information: not applied.

Conflict of interests: The authors declare that they have no conflict of interest.

References

Abdon MM, Silva JSV, Souza, IM, Romon VT, Rampazzo J, Ferrari DL. 2007. Desmatamento no bioma Pantanal até o ano
2002: relagdes com a fitofisionomia e limites municipais. Revista Brasileira de Cartografia 1(59):17-24.

Aratjo MG, Schwamborn SHL. 2013. A educagdo ambiental em analise SWOT. Ambiente & Educagio 18(2):187-207.

Angelo C. 2017. Brazilian scientists reeling as federal funds slashed by nearly half. Nature 544(7648). http://dx.doi.
org/10.1038/nature.2017.21766

Barros FGN, Amin MM. 2008. Agua: um bem econdémico de valor para o Brasil e 0 mundo. Revista Brasileira de Gestdo
e Desenvolvimento Regional 4(1):75-108. https://doi.org/10.54399/rbgdr.v4il.116

Brasil. 2000. Lei n° 9.985, de 18 de julho de 2000. Institui o Sistema Nacional de Unidades de Conservacdo da Natureza
e da outras providéncias. Diario Oficial da Uniao 138:1-1.

Cai B, Zhang Y, Wang X, Li Y. 2018. An optimization model for a wetland restoration project under uncertainty. International
journal of environmental research and public health 15(12):2795. https://doi.org/10.3390/ijerph15122795

Calheiros DF, Castrillon SK, Bampi AC. 2018. Hidrelétricas nos rios formadores do Pantanal: ameagcas a conservagio
e as relagdes socioambientais e econdmicas pantaneiras tradicionais. Revista Ibero-Americana de Ciéncias Ambientais
9(1):119-139. https://doi.org/10.6008/CBPC2179-6858.2018.001.0009

Cémara JBD. 2013. Governanga ambiental no Brasil: ecos do passado. Revista de Sociologia e Politica 21:125-146. https://
doi.org/10.1590/S0104-44782013000200008

Cardoso HM, Morato RG, Miyazaki SS, Pereira TDC, Aratijo GRD, Kantek DLZ. 2020. Effectiveness of protected areas for
jaguars: the case of the Taiama ecological station in Brazil. Papéis Avulsos de Zoologia 60. https://doi.org/10.11606/1807-
0205/2020.60.48

Clewell A. 2009. Guidelines for reference model preparation. Ecological Restoration 27(3):244-246. http://www.jstor.org/
stable/43441284

Crouzeilles R, Beyer HL, Monteiro LM, Feltran-Barbieri R, Pessoa ACM, Barros FSM, Lindenmayer DB, Lino EDSM, Grelle
CEV, Chazdon RL, Matsumoto M, Rosa M, Latawiec AE, Strassburg BBN. 2020. Achieving cost-effective landscape-scale forest
restoration through targeted natural regeneration. Conservation Letters 13(3):12709. https://doi.org/10.1111/conl.12709

Da Cunha ER, Santos CAG, Da Silva RM, Bacani VM, Pott A. 2021. Future scenarios based on a CA-Markov land use and land
cover simulation model for a tropical humid basin in the Cerrado/Atlantic forest ecotone of Brazil. Land Use Policy 101:105141.
https://doi.org/10.1016/j.landusepol.2020.105141

Da Silva CJ, Sousa KNS, Ikeda-Castrillon SK, Lopes CRAS, Da Silva JRN, Carniello MA, Jongman, RH. 2015. Biodiversity and

its drivers and pressures of change in the wetlands of the Upper Paraguay-Guaporé Ecotone, Mato Grosso (Brazil). Land Use
Policy 47:163-178. https://doi.org/10.1016/j.Jandusepol.2015.04.004

Gaia Scientia | ISSN 1981-1268 | Volume 16(3): 43-60 57



https://www.youtube.com/watch?v=99k5O2OUy6k&t=1683s
https://www.youtube.com/watch?v=99k5O2OUy6k&t=1683s
http://dx.doi.org/10.1038/nature.2017.21766
http://dx.doi.org/10.1038/nature.2017.21766
https://doi.org/10.54399/rbgdr.v4i1.116
https://doi.org/10.3390/ijerph15122795
https://doi.org/10.6008/CBPC2179-6858.2018.001.0009
https://doi.org/10.1590/S0104-44782013000200008
https://doi.org/10.1590/S0104-44782013000200008
https://doi.org/10.11606/1807-0205/2020.60.48
https://doi.org/10.11606/1807-0205/2020.60.48
http://www.jstor.org/stable/43441284
http://www.jstor.org/stable/43441284
https://doi.org/10.1111/conl.12709
https://doi.org/10.1016/j.landusepol.2020.105141
https://doi.org/10.1016/j.landusepol.2015.04.004

Dialogues to make a pact for the restoration of the Pantanal

De Mello K, Taniwaki RH, De Paula FR, Valente RA, Randhir TO, Macedo DR, Leal CG, Rodrigues CB, Hughes RM. 2020.
Multiscale land use impacts on water quality: Assessment, planning, and future perspectives in Brazil. Journal of Environmental
Management 270:110879. https://doi.org/10.1016/j.jenvman.2020.110879

Cohen-Shacham E, Dayan T, De Groot R, Beltrame C, Guillet E, Feitelson E. 2015. Using the ecosystem services concept to
analyse stakeholder involvement in wetland management. Wetlands Ecology and Management 23(2):241-256. https://doi.
org/10.1007/s11273-014-9375-1

Diegues ACSA. 2002. Povos e aguas: inventario de aguas imidas brasileiras. NUPAUB-USP.

Facanha CL, Da Silva CJ. 2017. Caracterizagio da coldnia de pescadores Z2 de Caceres em Mato Grosso. Interagdes 18:129-136.
https://doi.org/10.20435/1984-042X-2017-v.18-n.1(10)

Feinberg J. 2014. Wordle-Beautiful Word Clouds. 2014. Available in: http://www.wordle.net/credits. Accessed on 9/2/2022

Fernandes GW, Vale MM, Overbeck GE, Bustamante MM, Grelle CE, Bergallo HG, Pillar VD. 2017. Dismantling Brazil's
science threatens global biodiversity heritage. Perspectives in Ecology and Conservation 15(3):239-243. https://doi.org/10.1016/j.
pecon.2017.07.004

Garcia LG, Szabo JK, Oliveira Roque F, Pereira ADMM, Da Cunha CN, Damasceno-Junior GA, Morato RG, Tomas WM,
Libonati R, Ribeiro DB. 2021. Record-breaking wildfires in the world’s largest continuous tropical wetland: integrative fire
management is urgently needed for both biodiversity and humans. Journal of Environmental Management 293:112870.
https://doi.org/10.1016/j.jenvman.2021.112870

Grenfell MC, Ellery WN, Garden SE, Dini ], Van Der Valk AG. 2007. The language of intervention: A review of concepts
and terminology in wetland ecosystem repair. Water AS 33(1):43-50.

Grimble RJ, Chan MK, Aglionoby ], Quan J. 1995. Trees and trade-offs: a stakeholder approach to natural resource
management. Gatekeeper Series-Sustainable Agriculture Programme, International Institute for Environment and
Development (United Kingdom).

Guerra S. 2021. As mudangas climéticas como catédstrofe global e o refugiado ambiental. Revista Estudos Institucionais
7(2):537-559.

Harris MB, Arcéngelo C, Pinto ECT, Camargo G, Ramos-Neto MB, Silva SM. 2006. Estimativa da perda de cobertura vegetal
original na Bacia do Alto Paraguai e Pantanal brasileiro: ameagas e perspectivas. Natureza & Conservagao 4(2):50-66.

Helms MM, Nixon J. 2010. Exploring SWOT analysis—where are we now? A review of academic research from the last
decade. Journal of Strategy and Management 3(3):215-251.

Ikeda-Castrillon SK, Puh ], Morais FE, Lopes A. 2017. Escassez hidrica e restauragao ecologica no pantanal: recuperagao
das nascentes e fragmentos de mata ciliar do corrego no Assentamento Laranjeira I e mobilizagdo para conservagao dos
recursos hidricos no Pantanal matogrossense. Cuiaba: Carlini & Caniato, 224 p.

Ikeda-Castrillon SK, Oliveira-Junior ES, Rossetto OC, Saito CH, Wantzen KM. The Pantanal: A Seasonal Neotropical
Wetland Under Threat. In:The Palgrave Handbook of Global Sustainability. Palgrave Macmillan, Cham, p. 1-27. https://
doi.org/10.1007/978-3-030-38948-2_36-1

Instituto Gaia. 2013. Estatuto Social do Instituto de Pesquisa e Educagdo Ambiental - Instituto Gaia. Caceres.

IPCC. Climate Change 2007: The Physical Science Basis: Summary For Policymakers, Geneva, 18 p. Available in https://
www.ipcc.ch/SPM2feb07.pdf. Accessed on 9/5/2021. Accessed on 9/5/2021.

IPCC. Climate Change 2021. The Physical Science Basis: Summary For Policymakers, Geneva. Available in https://www.
ipcc.ch/report/ar6/wgl/. Accessed on 5/5/2021.

Jodet D. 2018. Ciéncias Sociais e representagdes: estudo dos fendmenos representativos e processos sociais, do local ao
global. Revista Sociedade e Estado 33(2):423-442. https://doi.org/10.1590/50102-699220183302007

58 Gaia Scientia | ISSN 1981-1268 | Volume 16(3): 43-60



https://doi.org/10.1016/j.jenvman.2020.110879
https://doi.org/10.1007/s11273-014-9375-1
https://doi.org/10.1007/s11273-014-9375-1
https://doi.org/10.20435/1984-042X-2017-v.18-n.1(10)
http://www.wordle.net/credits.%20Accessed%20on%209/2/2022
https://doi.org/10.1016/j.pecon.2017.07.004
https://doi.org/10.1016/j.pecon.2017.07.004
https://doi.org/10.1016/j.jenvman.2021.112870
https://doi.org/10.1007/978-3-030-38948-2_36-1
https://doi.org/10.1007/978-3-030-38948-2_36-1
https://www.ipcc.ch/SPM2feb07.pdf.%20Accessed%20on%209/5/2021
https://www.ipcc.ch/SPM2feb07.pdf.%20Accessed%20on%209/5/2021
https://www.ipcc.ch/report/ar6/wg1/
https://www.ipcc.ch/report/ar6/wg1/
https://doi.org/10.1590/s0102-699220183302007

Ledo et al. (2022)

Junk WJ, Da Silva CJ. 1999. O conceito do pulso de inundagéo e suas implicagdes para o Pantanal de Mato Grosso. In II
Simpésio sobre Recursos Naturais e Socio-Econdmicos do Pantanal 17-28. Embrapa.

Junk WJ, Da Cunha CN, Wantzen KM, Petermann P, Striissmann C, Marques MI, Adis J. 2006. Biodiversity and its
conservation in the Pantanal of Mato Grosso, Brazil. Aquatic Sciences 68(3):278-309.

Junk WJ, Nunes da Cunha C, Da Silva CJ, Wantzen KM. 2011. The Pantanal: A large South American wetland and its
position in limnological theory. In: Junk W] et al. (Eds.), The Pantanal: ecology, biodiversity and sustainable management
of a large neotropical seasonal wetland. Pensoft, p. 23-44.

Leigh D. 2010. Swot Analysis. In: Watkins R, Leigh D. Handbook of improving performance in the workplace: selecting
and implementing performance interventions. Oxford: Willey-Blackwell, p. 115-140.

Lima PAF, Pachéco BS, De Sousa SR, Gatto A, Aquino FG, Albuquerque LB. 2015. Indicadores ecoldgicos: ferramentas
para o monitoramento do processo de restauragdo ecoldgica, 12 ed., Planaltina: Embrapa Cerrados-Documentos 44 p.

Macedo JA, Andrade D, Santos ARA, Fernandes RM, Nacanishi EM, Cortelete BP, Fernandez JRC, Morais FF, Da Silva JRN,
Ikeda-Castrillon SK. Experiéncias de recuperagdo em matas ciliares e nascentes com plantio de espécies nativas na Bacia
do Alto Paraguai e a restauragido ecoldgica no assentamento Laranjeira. In: Ikeda-Castrillon et al. (Orgs), Escassez hidrica
e restauragdo ecoldgica no Pantanal: recuperagio das nascentes e fragmentos de mata ciliar do cérrego no assentamento
Laranjeira I e mobilizagdo para conservagao dos recursos hidricos no Pantanal matogrossense, Cuiaba: Carlini & Caniato,
Mato Grosso, p. 195-206.

Mamede SB, Alho CJR. 2006. Response of wild mammals to seasonal shrinking-and-expansion of habitats due to flooding
regime of the Pantanal, Brazil. Brazilian Journal of Biology 66(4):991-998.

Mapbiomas. 2020. As transformagdes do territério brasileiro nos ultimos 36 anos. Available in: http://mapbiomas.org/.
Accessed on 2/19/2022.

Mittermeier RA, Robles-Gil P, Mittermeier CG. 1997. Megadiversity. Mexico City: CEMEX.

Oliveira RE, Engel VL. 2011. A restauragdo ecoldgica em destaque: um retrato dos tltimos vinte e oito anos de publicagdes
na drea. Oecologia Australis 12(3):303-315.

Oliveira IL, Ikeda-Castrillon SK, Leao DDS. 2021. Os conflitos socioambientais a partir da percepgdo dos atores sociais
das bacias hidrograficas dos rios Jauru e Cabagal-MT, regido hidrografica do Paraguai. Revista Equador 10(2):380-400.
https://doi.org/10.26694/equador.v10i2.12848

Oliveira CAG. 2021. Dialogos entre Paulo Freire e Vandana Shiva como aportes para uma Educagdo Ambiental desde el
Sur. Ensino, Saude e Ambiente 14(esp.):512-535. https://doi.org/10.22409/resa2021.v14iesp..a51056

Owusu K, Asiedu AB, Yankson PWK, Boafo YA. 2019. Impacts of Ghana’s Bui dam hydroelectricity project on the
livelihood of downstream non-resettled communities. Sustainability Science 14(2):487-499. https://doi.org/10.1007/
$11625-018-0588-8

Papin Leal HC, Lyro M, Alfinito S. 2021. Cenarios de pds-desenvolvimento: Como se adaptar as crises decorrentes da
Covid-19? Realis Revista de Estudos Antiutilitaristas e Poscoloniais 11(1):44-66.

Pedde S, Kroeze C, Rodrigues LN. 2013. Escassez hidrica na América do sul: situagdo atual e perspectivas futuras. XX
Simpdsio Brasileiro de Recursos Hidricos. Agua. Desenvolvimento Econdémico e Social, 8 p.

Ramirez DW, Aponte H, Lertora G, Gil E 2018. Incendios en el humedal Ramsar Los Pantanos de Villa (Lima-Peru):
Avances en su conocimiento y perspectivas futuras. Revista de Investigaciones Altoandinas 20(3):347-360. https://doi.

org/10.18271/ria.2018.398

Ramsar. 2006. Manual da convencdo de Ramsar: Guia da convengdo sobre pantanos (Ramsar, Ird,1971), 4 ed., Glandula
(Suiga): Secretariado da Convengdo de Ramsar.

Gaia Scientia | ISSN 1981-1268 | Volume 16(3): 43-60 59



http://mapbiomas.org/
https://doi.org/10.26694/equador.v10i2.12848
https://doi.org/10.22409/resa2021.v14iesp..a51056
https://doi.org/10.1007/s11625-018-0588-8
https://doi.org/10.1007/s11625-018-0588-8
https://doi.org/10.18271/ria.2018.398
https://doi.org/10.18271/ria.2018.398

Dialogues to make a pact for the restoration of the Pantanal

Rodrigues RR, Lima RA, Gandolfi S, Nave AG. 2009. On the restoration of high diversity forests: 30 years of experience
in the Brazilian Atlantic Forest. Biological conservation 142(6):1242-1251. https://doi.org/10.1016/j.biocon.2008.12.008

Santos ELF, Medeiros HQ, Silva CJ. 2013. Educagdo ambiental e didlogo de saberes em regido de nascentes do Pantanal:
Reserva do Cabagcal, Mato Grosso, Brasil. Ciéncia & Educagdo (Bauru) 19(4):879-896. https://doi.org/10.1590/S1516-
73132013000400007

Silva A, Assine ML, Zani H, Souza Filho ED, Aratjo BC. 2007. Compartimentacao Geomorfoldgica do rio Paraguai na
borda norte do Pantanal Mato-Grossense, regido de Caceres-MT. Revista Brasileira de Cartografia 59(01):73-81.

Siqueira LP, Tedesco AM, Meli P, Diederichsen A, Brancalion PH. 2021. Gender inclusion in ecological restoration.
Restoration Ecology 29(7):13497. https://doi.org/10.1111/rec.13497

SER - Society for Ecological Restoration. 2004. International primer on ecological restoration: Society for Ecological
Restoration, version 2, Tucson: Science & Policy Working Group.

Theriot JM, Conkle JL, Pezeshki SR, DeLaune RD, White JR. 2013. Will hydrologic restoration of Mississippi River riparian
wetlands improve their critical biogeochemical functions? Ecological Engineering 60:192-198. https://doi.org/10.1016/].
ecoleng.2013.07.021

Tomas WM, Oliveira Roque E, Morato RG, Medici PE, Chiaravalloti RM, Tortato FR, Junk WJ. 2019. Sustainability agenda
for the Pantanal Wetland: perspectives on a collaborative interface for science, policy, and decision-making. Tropical

Conservation Science 12:1940082919872634. https://doi.org/10.1177%2F1940082919872634

Tristao VTV, Tristdo JA. 2016. A contribui¢do das ONGS para a Educagdo Ambiental: Uma avaliagdo da percepgdo dos
Stakeholders. Ambiente & Sociedade 19(3):47-66. https://doi.org/10.1590/1809-4422ASOC132656V1932016

United Nations. 2015. A Agenda 2030 para o desenvolvimento sustentavel. Available in http://www.agenda2030.o0rg.br/
sobre/. Acsessed on 9/5/2021.

Wantzen KM, Drago E, Da Silva CJ. 2005. Aquatic habitats of the Upper Paraguay River-Floodplain-System and parts of
the Pantanal (Brazil). International Journal of Ecohydrology & Hydrobiology 5(2):107-126.

WWE-Brasil. 2013. Movimento pelas dguas do Rio Cabagal: cuidando das cabeceiras do Pantanal. Brasilia, DE, 120 p.

Young TP, Schwartz MW. 2019. The decade on ecosystem restoration is an impetus to get it right. Conservation Science and
Practice 1(12):145. https://doi.org/10.1111/csp2.145

Zeni VLE Scheibe LE Zeni E, Vignatti MAP. 2019. As marcas do agronegdcio sobre o territorio das aguas da Bacia do Prata.
Geosul 34(71): 640-664.

Zhang Y, Kong Z.2019. Changes in wetland salinity, human activity and wetland vegetation abundances over the past 900 years.
Global and Planetary Change 182,103000. https://doi.org/10.1016/j.gloplacha.2019.103000

Esta obra estd licenciada com uma Licenga Creative

Commons Atribuicdo Ndao-Comercial 4.0 Internacional.

Gaia Scientia | ISSN 1981-1268 | Volume 16(3): 43-60



https://doi.org/10.1016/j.biocon.2008.12.008
https://doi.org/10.1590/S1516-73132013000400007
https://doi.org/10.1590/S1516-73132013000400007
https://doi.org/10.1111/rec.13497
https://doi.org/10.1016/j.ecoleng.2013.07.021
https://doi.org/10.1016/j.ecoleng.2013.07.021
https://doi.org/10.1177%2F1940082919872634
https://doi.org/10.1590/1809-4422ASOC132656V1932016
http://www.agenda2030.org.br/sobre
http://www.agenda2030.org.br/sobre
https://doi.org/10.1111/csp2.145
https://doi.org/10.1016/j.gloplacha.2019.103000

	_Hlk116062065
	_Hlk105777521
	OLE_LINK2
	OLE_LINK3
	OLE_LINK1
	OLE_LINK4
	_Hlk102941744
	_Hlk118836497
	_Hlk101028468
	_gjdgxs
	_heading=h.gjdgxs
	bookmark=id.30j0zll
	bookmark=id.1fob9te
	bookmark=id.2et92p0
	bookmark=id.3znysh7
	bookmark=id.3dy6vkm
	bookmark=id.tyjcwt
	_heading=h.1t3h5sf
	_heading=h.4d34og8
	bookmark=id.2s8eyo1
	bookmark=id.17dp8vu
	bookmark=id.26in1rg
	bookmark=id.3rdcrjn
	bookmark=id.35nkun2
	bookmark=id.lnxbz9
	bookmark=id.1ksv4uv
	bookmark=id.44sinio
	bookmark=id.2jxsxqh
	bookmark=id.z337ya
	bookmark=id.1y810tw
	bookmark=id.3j2qqm3
	bookmark=id.4i7ojhp
	bookmark=id.2xcytpi
	bookmark=id.1ci93xb
	bookmark=id.2bn6wsx
	bookmark=id.3whwml4
	bookmark=id.qsh70q
	bookmark=id.3as4poj
	bookmark=id.1pxezwc
	bookmark=id.49x2ik5
	bookmark=id.147n2zr
	bookmark=id.2p2csry
	_heading=h.3o7alnk
	bookmark=id.ihv636
	bookmark=id.23ckvvd
	bookmark=id.1hmsyys
	bookmark=id.32hioqz
	bookmark=id.vx1227
	bookmark=id.2grqrue
	bookmark=id.41mghml
	bookmark=id.3fwokq0
	bookmark=id.1v1yuxt
	_heading=h.3znysh7
	bookmark=id.2u6wntf
	bookmark=id.4f1mdlm
	bookmark=id.19c6y18
	bookmark=id.3tbugp1
	bookmark=id.28h4qwu
	bookmark=id.nmf14n
	_heading=h.37m2jsg
	bookmark=id.1mrcu09
	bookmark=id.46r0co2
	bookmark=id.111kx3o
	bookmark=id.2lwamvv
	bookmark=id.206ipza
	bookmark=id.3l18frh
	_Hlk87716650
	_Hlk88926423
	_Hlk88926096
	_Hlk88985679
	_Hlk88984206
	_Hlk88990938
	_Hlk88991541
	_Hlk87821677
	_Hlk88991879

