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Abstract

The inefficiency of national and local public
policies has proved to be a serious problem in the
management of Conservation Units (CUs) in
Brazil. The objective of this study was to
evaluate the distribution of CUs, their respective
administrative spheres, and categories in three
Brazilian biomes: Atlantic Forest, Cerrado, and
Caatinga. The methodological procedures
adopted consisted of a bibliographic survey and
consultation of databases made available by the
National Registry of Conservation Units (CNC).
The results demonstrate that 66% of the
Conservation Units (CUs) created after the
enactment of Law 9.985/2000 require land
regularization and Management Plans for their
protected areas. Our results reinforce the fact that
Brazilian Conservation Units (CUs) are
neglected in practice, science, and conservation
policies, directly harming the ecosystem and
Brazilian society that depend on these resources.
Therefore, incentives are needed for the creation
and implementation of effective public policies
for environmental protection and conservation in
the state of Minas Gerais.
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Resumo

A ineficiéncia das politicas publicas nacionais e
locais tem se mostrado um grave problema na
gestdo das Unidades de Conservagdo (UCs) no
Brasil. O objetivo deste estudo foi avaliar a
distribuicdo das UCs, suas respectivas esferas
administrativas e categorias em trés biomas
brasileiros: Mata Atlantica, Cerrado e Caatinga.
Os procedimentos metodoldgicos adotados
consistiram em uma pesquisa bibliografica e na
consulta de bancos de dados disponibilizados
pelo Cadastro Nacional de Unidades de
Conservacao (CNC). Os resultados demonstram
que 66% das Unidades de Conservacao (UCs)
criadas ap6s a promulgacéo da Lei 9.985/2000
necessitam de regularizagdo fundiaria e de
Planos de Manejo para suas areas protegidas.
Nossos resultados reforcam o fato de que as
Unidades de Conservacdo (UCs) brasileiras séo
negligenciadas na prética, na ciéncia e nas
politicas de conservagdo, prejudicando
diretamente 0 ecossistema e a sociedade
brasileira que dependem desses recursos.
Portanto, sdo necessérios incentivos para a
criacdo e implementacédo de politicas publicas
eficazes de protecédo e conservagdo ambiental no
estado de Minas Gerais.
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1 INTRODUCTION

Brazil is a diverse country with six biomes (Amazon, Caatinga, Cerrado, Atlantic
Forest, Pampa, and Pantanal). However, it faces significant challenges in combating the
depletion of its resources, especially non-renewable ones. This study will address the
conservation of protected areas, particularly Brazilian conservation units (CUs). In this
sense, the depletion of renewable and non-renewable resources present in CUs can
become a challenge and generate a global economic collapse due to the increasing
demands of agribusiness, mining, and the unchecked exploitation of our natural resources,
directly compromising Brazilian sustainability. Unfortunately, in Brazil, negative
environmental impacts that become environmental liabilities caused by past and present
human actions are recurrent, such as land use associated with agroforestry activities,
mining, intervention in water resources, deforestation, and suppression of native
vegetation, among others (Lopes et al., 2020; Lucas et al., 2023; Vieira et al., 2023; Parras
et al., 2024).

Although environmental impacts are the current reality, research carried out in
different countries has presented and discussed the importance of preserving territorial
spaces and environmental protection of these soils in relation to economic activity, soil
degradation, and its relationship with climate change (Alves-Pinto et al., 2022; Dou et
al., 2023; Mamedes et al., 2023; Pompeu et al., 2023; Fernandes and Reydon, 2024). But
how can a country expand and develop while preserving its natural resources?

In this context, conservation units (CUs) are territorial areas protected for the
conservation of biodiversity and scenic beauty, which provide ecosystem goods and
services to the population, contributing to the reduction of deforestation rates and the
provision of environmental services, scientific research studies, environmental education
practices, and sustainable tourism (Brasil, 2000; Vieira et al., 2022; Soares-Filho et al.,
2023). In Brazil, the CUs are located in dynamic environments, sometimes with private

sector interests in natural resources.
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To ensure the sustainable use of protected resources within Conservation Units,
it is necessary to consider the benefits for the human populations that depend on them. In
this sense, Brazilian legislation establishes that Conservation Units must follow an
Integrated Management Plan that includes general conservation objectives and human
activities carried out in the area, which must be subject to specific rules and restrictions,
with the purpose of minimizing negative impacts on the unit. Therefore, protected areas
are essential for the preservation, maintenance, and conservation of the environmental
resources of Brazilian territory.

According to Brazilian environmental legislation, Conservation Units (CUs),
Permanent Preservation Areas (PPAs), and Legal Reserves (LRs) must be preserved and
do not necessarily restrict the direct and/or indirect use of their natural resources, as is the
case with Sustainable Use CUs (Brazil, 2000; Brazil, 2012). In this sense, research has
shown that there is territorial space for the country's development without the need to
advance into protected areas, i.e., it is not necessary to deforest, burn irregularly, or use
pesticides and chemicals to guarantee production (Farinha et al., 2019; Magalhdes et al.,
2020; Maiacetal., 2021; Luiz et al., 2022; Soares-Filho et al., 2023; Onyeaka et al., 2024).

The southeast of Brazil has a great diversity of native fauna and flora distributed
in three important Brazilian biomes: the Atlantic Forest, Cerrado, and Caatinga, as well
as important transition zones between them. This research aims to evaluate the conflicts
between economic, social, and environmental interests in the state of Minas Gerais.

This study aims to understand the distribution of CUs in the Atlantic Forest,
Cerrado, and Caatinga biomes of Minas Gerais, southeastern Brazil. To this end, the
following questions were raised: how many CUs exist and what is their spatial distribution
in the state of Minas Gerais? Are CUs an important means for the conservation/restoration
of the Atlantic Forest, Cerrado, and Caatinga biomes? To answer these questions,
temporal analyses of the creation of CUs and their categories in three Brazilian biomes
were carried out, covering the period between 1937 and 2000 and, subsequently, between
2001 and 2023, evaluating the spatial and temporal variability of areas designated as CUs
before and after the enactment of Law No. 9,985, of July 18, 2000.

_ Veredas do Direito, v.23, 236806 — 2026
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2 MATERIALS AND METHODS

A general assessment of the CUs presents in the Atlantic Forest, Cerrado, and
Caatinga biomes was carried out using the databases of the National Registry of
Conservation Units (CNUC) and the Ministry of the Environment (MMA), where
registers of Brazilian Conservation Units are available (data consolidated on 07/07/2023
CNUC/MMA - https://dados.gov.br/dados/conjuntos-dados/unidadesdeconservacao).

The initial reference period for this study is defined as the first year of
establishment of the conservation areas registered in the state of Minas Gerais. The oldest
records of conservation areas in the Atlantic Forest (1937), Cerrado (1949), and Caatinga
(1950) are all included here. Next, a screening was conducted to obtain information on
the categories, administrative levels, and respective year of establishment for each
conservation unit up to the year 2023. In one of the analyses, we considered the states
that encompass these three biomes mentioned in this study. As a result of this analysis,
maps were produced that characterize the CUs of these three Brazilian biomes, including
information on their category and year of creation.

The state of Minas Gerais was the second focus of our study. We conducted an
analysis of the spatial and temporal distribution of protected areas, comparing existing
categories and their respective administrative jurisdictions. We used geospatial data to
analyze the establishment of protected areas. A map of protected areas was generated to
assess their classification by decade of creation, resulting in 10 classes, beginning in the
1930s and ending in 2023. The classified points for each protected area were overlaid
onto the boundaries of the three biomes (Atlantic Forest, Cerrado, and Caatinga) and the
state of Minas Gerais, allowing us to visualize the distribution of protected areas within

each biome and by period of establishment.
3 RESULTS AND DISCUSSION
3.1 Public policies applied to brazilian conservation units

In Brazil, various legal instruments have been implemented as part of public

policies designed to support the sustainable use of areas rich in natural resources.

Veredas do Direito, v.23, 236806 — 2026 —



Mariana Aparecida de Freitas Abreu & Eduarda Thais Goulart Lopes & Fausto Weimar Acerbi Junior & Luis Anténio Coimbra Borges

Environmental compensation in CUs has been one of the initiatives to develop and
implement laws designed to encourage public and private landowners to protect these
CUs. This action leads to enabling the provision of ecosystem services that minimize the
environmental impacts caused by human activities (Bustamante et al., 2019).

Deforestation in Brazil associated with the expansion of agriculture has become a
conflict over the conservation of forest resources (Batista et al., 2026). The protection of
native vegetation, Permanent Preservation Areas, and Legal Reserve Areas, as well as
forest exploitation, is addressed in national laws that seek to regulate the direct and
indirect use of natural resources, taking into account economic interests (Brasil, 1934;
1965; 2012).

Brazil began to highlight the limits of its economic growth in the face of the
depletion of nature's resources in 1972, after the United Nations Conference on the
Environment in Stockholm. At that time, the need to create protected areas and a single,
integrated nationwide system for these areas was noted, thus enhancing the environmental
and political agendas in relation to the creation and management of protected areas
(Giunchi et al., 2023).

Despite this, the Brazilian government was marked by an authoritarian and
centralized regime until 1988, when Brazil became a federal republic, which represented
an important step in forest conservation policies (Brasil, 1988; de Souza Cunha et al.,
2016). That said, Brazil began to implement legislation aimed at conservation and
protection of CUs area, as well as the regularization of potentially polluting activities.

In 2000, the National System of Nature Conservation Units (SNUC) Law was
regulated, Law No. 9.985/2000, which seeks to conserve the areas implemented, manage,
and, above all, protect the areas destined for CUs (Brasil, 2000). It is worth noting that,
although the law was regulated in 2000, the first area set aside for environmental
conservation in Brazil was defined in 1937, in the Itamonte National Park.

An important point to consider is that Law 9.985/2000 divides CUs into two
groups: Full Protection Units, which have the objective of preserving nature with only
indirect use of its natural resources allowed, and Sustainable Use Units, which aim to
make nature conservation compatible with the sustainable use of a portion of its natural
resources (Brasil, 2000). Table 1, shows the five categories of Full Protection
Conservation Units provided for in Law 9.985/2000.

_ Veredas do Direito, v.23, 236806 — 2026
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Table 1. Types of Conservation Unit (CU) categories in the Full Protection group with their respective
objectives, owners, visitation and scientific research.
Full Protection Units

Category Objective Owner Visitation Scientific
research
Ecological Nature conservation and scientific No public Subject to

. o
Station research Public domain

visitation?  authorization®
Full preservation of biota and other
natural attributes, without direct
human interference or
environmental modifications, with
Biological the exception of measures to
Reserve recover altered ecosystems and
management actions necessary to
recover and preserve the natural
balance, biological diversity and
natural ecological processes

No public Subject to

. -
Public domain visitation?  authorization®

Preservation of natural ecosystems
of great ecological importance and
scenic beauty, enabling scientific

. research and the development of . -~ _Pybl!c Subject to
National Park . ; Public domain visitation g
environmental education and 4  authorization
. . S . allowed
interpretation activities, recreation
in contact with nature and
ecological tourism
Natural Preserving rare, unique or of great Ma)_/ have .PEJb“.C Subject to
- . private visitation L g
Monument scenic beauty natural sites . 4 authorization
properties allowed
Protect natural environments where
Wildlife _condltlons are ensu_red for the_ May have _Pybll_c Subject to
existence or reproduction of species private visitation g
Refuge L . & +  authorization
or communities of local flora and properties allowed

resident or migratory fauna

! Private areas within its boundaries will be dispossessed.
2 Except when for educational purposes, in accordance with the unit's Management Plan or specific
regulations.
% 1t will depend on prior authorization from the organ responsible for the administration of the unit and is
subject to the conditions and restrictions established by the latter, as well as those provided for in
regulations.
4 It is subject to the conditions and restrictions established in the unit's Management Plan, the rules
established by the body responsible for its administration and those provided for in regulations.
5 As long as it is possible to make the unit's objectives compatible with the owners' use of the land and
natural resources.

Source: Information according to the text of Law No. 9.985/2000 (Brasil, 2000).

Despite being in the same group of units, the five categories differ in their
objectives, properties, and access to the public. We can see that the Ecological Station

category has similarities with the Biological Reserve, which refers to possible alterations
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to its ecosystem, in accordance with the law. The Sustainable Use Units have seven

different categories, as shown in Table 2.

Table 2. Types of Conservation Unit (CU) categories in the Sustainable Use group with their respective
objectives, owners, visitation and scientific research.
Sustainable Use Units

Category Objective Owner Visitation Scientific
research
Protect biological diversity, May have Public Subiect to
. regulate the occupation process public or o Ject ¢
Full Protection Area . . visitation authorization
and ensure the sustainable use private allowed 12 12
of natural resources properties
Maintain natural ecosystems of
regional or local importance May have . .
Area of Relevant and regulate the permissible public or vgﬂzlt:gn austﬁgjr?zcgtti%n
Ecological Interest use of these areas, making private allowed™ 2 12
them compatible with nature properties
conservation objectives
Sustainable multiple use of .
L Itisin .
forest resources and scientific ublic Public Subiect to
National Forest research, with an emphasis on ovenershi visitation autho rjization 5
methods for the sustainable and domaiFr)13 allowed *
exploitation of native forests
Protect the livelihoods and Itisin Public
. culture of these populations, public . Subject to
Extractive Reserve . . visitation AT
and ensure the sustainable use ownership allowed 7 authorization
of the unit's natural resources and domain®
Itisin .
o Check the objective in the public Public
Wildlife reserve . visitation
management plan manual ownership I q4
and domain® & °W€
Ensuring the conditions and
Sustainable means required for the Public Allowed and
Development reproduction and exploitation visitation encouraged 5
Reserve of natural resources by allowed * g
traditional populations.
Visitation
for tourist,
Private Natural . . . . . . recreationa  Allowed and
. Conserving biological diversity  Private area
Heritage Reserve I and encouraged
educational
purposes

! The conditions for scientific research and public visitation in areas under public domain will be

established by the unit's management body.
2 In areas under private ownership, it is up to the owner to establish the conditions for research and public

visitation, subject to legal requirements and restrictions.
3 In the case of private areas included in its boundaries, they must be expropriated in accordance with the

law.
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4 Subject to the rules established for the management of the unit by the body responsible for its
administration.
5 Subject to the prior authorization of the body responsible for the administration of the unit, the
conditions and restrictions established by it and those provided by regulations.
® With use granted to traditional extractivist populations in accordance with the provisions of art. 23 of
this Law and specific regulations, and the private areas included in its boundaries must be expropriated, in
accordance with the law.
"As long as it is compatible with local interests and in accordance with the provisions of the area's
Management Plan.

Source: Information according to the text of Law No. 9.985/2000 (Brasil, 2000).

In addition to their various purposes, these areas can be used for visits and
scientific research. However, their natural resources must be used sustainably.

Since the enactment of the law establishing the National System of Nature
Conservation Units (SNUC), which sets forth criteria and standards for the creation,
implementation, and management of CUs, there has been a significant increase in the
creation of protected areas in Brazil. However, their distribution is not uniform but
marked by differences across Brazilian biomes and states, which explains why private
properties exhibit higher deforestation rates in the Atlantic Forest and Cerrado biomes
(Vieira et al., 2019; Da Silva et al., 2023a). When assessing the conservation of an area,
we must consider not only forest resources but all ecosystem services present in the area.

Currently, protected areas have common objectives in national and international
efforts to conserve biodiversity, since they guarantee habitat for species at risk of
extinction, preserve threatened ecosystems, provide maintenance and environmental
services, allow research and development of strategies to control climate change, and
encourage sustainable forms of exploitation of natural resources (Brasilia, 2014; Oliveira
et al., 2021; Bradbury et al., 2023). The individual land regularization process, which
carries out the indemnification of improvements and expropriation of rural properties
located in federal CUs in the public domain, is regulated by ICMBIO Normative
Instruction No. 02/2009 (Brasil, 2009). Therefore, the categories of CUs should be chosen
according to the intended objectives and the ecosystem to be protected.

In this regard, the creation of protected areas can only achieve its conservation
objectives if management restrictions and rules are effectively enforced within the
respective protected area (Brazil, 2017). Specific land-use planning is essential at the time
of establishing each protected area to prevent the development of activities incompatible
with the objectives of the protected area and its respective Management Plan (Brasilia,
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2018). Consequently, Brazil must be cautious, enacting legislation that goes beyond mere
formalities but ensures the implementation, management, protection, and preservation of
protected areas. Therefore, Brazilian laws are not just strategic numbers that go into
making each protected area; they also show a commitment to protecting, conserving, and

preserving Brazil's biodiversity.
3.2 Where are Brazil's protected areas located?

Known worldwide as Nature Conservation Units, Protected Areas (PAS) are
special territories that are fundamental for biodiversity conservation. Brazil is one of the
largest centers of biodiversity and ecosystem services in the world (Guerra et al., 2020).
Therefore, preserving its environmental resources is essential for fauna, flora, and human
life.

These places are divided into two groups: the Strict Protection (SP) group and the
Sustainable Use (SU) group. This is because they are managed differently. Thus, in FP-
CU areas, the objective is to keep ecosystems free from changes caused by human
interference and to ensure greater preservation of nature. Indirect use of natural resources
is permitted in FP areas, while in SU areas the goal is to reconcile nature conservation
with the sustainable use of natural resources.

We can see that, as of July 2023, 1,186 sites had been designated as Private
Natural Heritage Reserves (RPHN), managed by the federal and state governments,
followed by 545 national, state, and municipal natural parks; 441 sites designated as
Environmental Protection Areas (EPA); 108 national, state, and municipal forest units;
104 ecological and forest station units; 98 Wildlife Refuge units; 96 Extractive Reserve
units; 87 Areas of Relevant Ecological Interest; 81 Natural Monuments; 67 Biological
Reserves; and 46 Sustainable Development Reserves (Table 3). When looking at data on
Brazilian protected areas, it's important to note that only 895 of them are classified as
Strict Protection areas and 1,694 as Sustainable Use areas. Only 1,396 of these areas have

a Management Plan (Brazil, 2024a).
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Table 3. Consolidated presentation of the Federal, State and Municipal Conservation Units (CUs) in

Brazil.
Scope
Group/ Category Federal State Municipal TOTAL
. o Area o Area o Area o Area

Integral Protection N (Km?) N (Km?) N (Km?) N (Km?)
Ecological Station 30 72085 63 49976 11 49 104 122109
Natural Monument 5 115316 37 1214 39 282 81 116.812
';';:I'(O”a” State/Municipal 75 268648 231 97262 239 932 545  366.843
Wildlife Refuge 9 2982 61 3682 28 410 98  7.074
Biological Reserve 31 42683 27 13525 9 52 67  56.259
Total Integral Protection 150 501715 419 165659 326 1725 895  669.098

. o Area o Area o Area o Area
Sustainable Use N (Km?) N (Km?) N (Km?) N (Km?)
';'g::;?a" State/Municipal 67 178193 41 135863 O 0 108 314.056
Extractive Reserve 66 135122 29 21126 1 682 96  156.930
Sustainable Development 2 1026 39 135026 5 171 46  136.223
Reserve
Fauna Reserve 0 0 0 0 0 0 0 0

i?;’;m”me”ta' Protection 37 896.900 205 320.692 199 72.870 441 1.299.462

Relevant Ecological Interest 13 342 32 626 42 287 87 1.256
Private Natural Heritage

Reserve 752 4.928 431 1.285 3 0 1186  6.213
Total Sustainable Use 937 1.216.512 777 623.617 250 74.011 1964 1.914.140
Overall Total 1087 1.718.227 1196 789.276 576 75.735 2859 2.583.238

Total Considering Mapped

Overlap

Ithe areas of overlap considered were obtained from the files with spatial data registered and validated at
CNUC/MMA - Information updated on 07/07/2023.

1087 1.712.943 1196 782.634 576 75.617 2859 2.536.593

Brazil's environmental conservation units have a spatial distribution that is not
necessarily associated with their biome but rather with their territorial space, the purpose
that their area can serve, and their respective objectives. The creation and implementation
of the CU aims to preserve the environment and its biodiversity, minimizing the
environmental, economic, and social impacts in their areas of coverage (Cardoso et al.,
2023). Table 3 shows that, in Brazil, SP-CUs not only have a lower number but also a
smaller territorial area than Sustainable Use Areas. It is therefore necessary to evaluate,
map, and implement the creation of SP-CUs in Brazil. In Figure 1, SP-CUs stand out in
the Amazon biome, covering 7.4% of its territory. In addition, SP-CUs cover 2% of the
Cerrado biome, 1.9% of the Caatinga biome, 1.1% of the Atlantic Forest biome, 1.0% of

the Pantanal biome, and 0.3% of the Pampa biome.
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Figure 1. Distribution of Federal, State and Municipal Conservation Units in Brazilian biomes.
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According to the National Register of Conservation Units (NRCU), the
distribution of SP-CUs and SU-CUs corresponds to 28.41% of the Amazon biome,
10.38% of the Atlantic Forest biome, 9.16% of the Caatinga biome, 8.62% of the Cerrado
biome, 4.98% of the Pantanal and 2.95% of the Pampa biome, as shown in Table 4. Brazil
has therefore not yet achieved Objective 11 of the Aichi Target, nor Objective 15.1.br
(Brasil, 2013; Brasil, 2019), which aimed to preserve and conserve at least 30% of the
Amazon and 17% of each of the other terrestrial biomes by 2020. Thus, the current

percentage of conservation is lower than the Aichi targets.
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Table 4. Distribution of Full Protection Conservation Units (FP-CUs) and Sustainable Use Conservation
Units (FP-SUs) in the Amazon, Caatinga, Cerrado, Atlantic Forest, Pampa, and Pantanal biomes.

CU area Amazon Caatinga Cerrado Agé?g;'tc Pampa Pantanal
(considering
Area Area Area Area Area Area
1 0, 0, 0, 0, 0 0
overlaps) (Km?) % (Km?) %o (Km?) % (Km?) % (Km?) % (Km?) %
Full
Protection 41891 994 20.32 2.36 5142 259 2267 205 105 054 4.33 287
(FP)
Sﬂzza'(’;ag)'e 764.38 18.13 57.550 6.67 115.05 5.80 8544 7.72 449 232 267 177
FP and SU 1444 034 1134 013 451 023 681 062 168 0.09 64 0.04
overlap
T?k::IbLiJocr:r?em 1197.74 28.41 79.012 9.16 170.98 8.62 11493 10.38 5.71 2.95 7.07 4.68

Ithe areas of overlap considered were obtained from the files with spatial data registered and validated at
CNUC/MMA - Information updated on 07/07/2023.

It should be noted that the area covered by Brazilian protected areas (Table 4),
distributed by biome, is very similar to the study by Pacheco et al. (2018), in which the
authors pointed out that Brazil's conservation values for protected areas were lower than
those proposed by the Convention on Biological Diversity (CBD) in the Strategic Plan
for Biodiversity 2011-2020. It is important to note that the Brazilian government's
objective with the CBD was to preserve and conserve 30% of the Amazon, 17% of each
of the other terrestrial biomes, and 10% of marine and coastal areas, mainly areas of
special importance for biodiversity and ecosystem services (CDB, 2011; Brasil, 2013;
Pacheco et al., 2018; Brasil, 2023; Brasil, 2024a; Brasil, 2024b).

In the midst of the interest in preserving and conserving Brazilian territory, there
are economic interests. Brazilian land use is characterized by pastures, agriculture,
mining, and planted forests, which represent the largest class of private rural properties
in the Amazon, Cerrado, and Atlantic Forest biomes (Da Silva et al., 2023b; Moura et al.,
2024).

In Brazil, priority areas for conservation account for 57% (194 million hectares)
of the country’s total land area and are legally protected by the Brazilian network of
protected areas (Ramos et al., 2023). However, according to that the authors, 10.2 million
hectares (6.9%) had already experienced some degree of human impact by 2020. In the
major Brazilian biomes, the level of anthropization of priority areas for conservation is
12.3% in the Cerrado, 3.3% in the Amazon, 35.7% in the Atlantic Forest, and 10.4% in
the Caatinga. The results show that, in a projection for the 2020-2050 periods, the effects
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of climate change on the expansion of Brazilian agriculture indicate major losses of native
vegetation (Ramos et al., 2023). In this sense, the authors suggest that preservation
policies in Brazil should be designed at the biome level to increase the effectiveness of
their scope.

When deforestation takes place within CU areas, their conservation can be greatly
jeopardized (Buchadas et al., 2023). Among the Brazilian Biomes, we can see that the
Amazon is the biome closest to conservation, since 28.41% of its area is destined for SP-
CUs. However, careful management of these areas is needed to stop fires, deforestation,
and illegal mining, which is a challenge because they are part of the economic interests
of the region covered by this biome.

Another Brazilian biodiversity hotspot is the Atlantic Forest biome. However,
deforestation is a reality in this biome (Rezende et al., 2018). Researchers assessed that
the number of fires recorded between 2001 and 2020 amounted to approximately 9450
km?2 in the Atlantic Forest biome (Benfica et al., 2023). The territorial extension of the
CU areas in the Atlantic Forest biome is around 108.19 km?, of which 9.77% are
considered to be FP areas (2.05%) and SU areas (7.72%). However, economic activities
such as mining, agriculture, livestock farming, and industry can directly and indirectly
encourage interventions in areas destined for the conservation of this biome.

In the Pampa, Cerrado and Caatinga biomes, there are also economic activities
that can conflict with areas of conservation interest. Between 2001 and 2020, around
210000 km2 in the Cerrado biome were burned (Benfica et al., 2023). The intense
environmental degradation and consequent loss of biodiversity are due to urban
expansion, livestock activities (which help to replace native vegetation with exotic crops),
and the intensification of agriculture, which requires an increase in water consumption
(Ferreira et al., 2020; Jardim et al., 2022; Santos et al., 2022).

The expansion of agricultural activities associated with livestock and crops, such
as soybeans, and eucalyptus forests, has contributed to changes in the hydrological cycle
and increased deforestation of native areas due to changes in land use and occupation,
leading to the registration of around 420000 km? burned in the last twenty years (Queiroz
etal., 2021; Da Silva et al., 2023; Maia et al., 2021; Ribeiro et al., 2023). These changes
severely compromise natural resources and environmental sustainability, favoring

reduced rainfall and intensified drought events, which makes the Caatinga biome the most
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threatened and susceptible to desertification in Brazil (Marengo et al., 2017; Costa et al.,
2020; De Moraes et al., 2023).

Therefore, CU areas are fundamental for the conservation and variability of
biodiversity, and should be considered when planning the conservation of Brazilian
biomes (Brasil-Godinho et al., 2024). Brazil needs to stop neglecting the fulfillment of
conservation goals for these areas, which can compromise and generate environmental,

social, and economic impacts.

3.3 Geographical distribution and temporal analysis of environmental conservation
units in the state of Minas Gerais

Located in the southeastern region of Brazil, the state of Minas Gerais has been
marked by mining since the 16th century. However, the state of Minas Gerais has become
known for the biggest environmental tragedies in Brazilian history, recorded by the
collapse of mining dams in 2015 and 2019. In both cases, millions of cubic meters of iron
ore tailings flooded communities, crops, and waterways and even caused deaths,
highlighting the environmental, social, and economic impacts of mining (Minas Gerais,
2020; Minas Gerais, 2024a).

The state of Minas Gerais has three Brazilian biomes of great environmental
importance. In the Atlantic Forest Biome, it is estimated that the territorial area of
4.088,747 ha corresponds to CUs. This territorial area reflects the location of the 331 CUs
located in Minas Gerais. Among the CU areas, 63.44% are allocated to the Sustainable
Use Group and 36.56% to the Full Protection Group. That said, the percentage of
protected areas in the state of Minas Gerais is 6.7% in the Atlantic Forest Biome, which
represents 194 CUs, 6.3% in the Cerrado Biome, equivalent to 127 CUs, and 8.5% in the
Caatinga Biome, which corresponds to 14 CUs. It is important to note that these values
correspond to the CUs located in the federation of Minas Gerais. The values of areas that
overlap the federations that share CU areas between the other Brazilian states (Rio de
Janeiro and S&o Paulo) are not included in these data. Therefore, the study area for this
topic focused on the state of Minas Gerais to assess the distribution of UCs-SP and UCs-
SU in the Atlantic Forest, Cerrado, and Caatinga biomes, as shown in Figure 2.
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Figure 2. Location of the Full Protection Conservation Units (FP-CUs) and Sustainable Use Conservation
Units (SU-CUs) located in the Atlantic Forest, Cerrado and Caatinga Biomes in the state of Minas Gerais.
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Figure 3 shows the distribution of CUs according to the decades in which they
were created in the state of Minas Gerais. If we look at the distribution between 1937 and
1999, 114 CUs were created in the state of Minas Gerais, which shares its territorial areas
with Rio de Janeiro and Séo Paulo. The SNUC Law was regulated in 2000, and since
then, considering the period from 2000 to 2023, 217 CUs have been created in Minas

Gerais, distributed between the Atlantic Forest, Caatinga and Cerrado biomes.
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Figure 3. Distribution of Environmental Conservation Units in the state of Minas Gerais in the Atlantic
Forest, Caatinga and Cerrado Biomes.

[ |
LEGEND
[] Minas Gerais

8400000
1

Biomes
| Caatinga
Atlantic Forest
Cerrado

Decade of Creation
® [930-1939
1940 - 1949
1950 - 1959
1960 - 1969
1970 - 1979
1980 - 1989
1990 - 1999
2000 - 2009
e 2010-2019
® 2020-2023

8100000
1
L

7800000
1

Universal Transverse Mercator Projection - UTM
Horizontal Datum: Sirgas 2000
Central Meridian: 45°
Zone: 23 South

7500000
1

0 100 200 km
—t—

T T T Kk
0 250000 500000 750000 1000000

Covering the municipalities of Itatiaia, Resende (both in the state of Rio de
Janeiro), Itamonte, and Bocaina de Minas (both in the state of Minas Gerais), the first
National Park established in Brazil was created in 1937 (Brasil, 1937). The first CU
located territorially only in the state of Minas Gerais was created on July 14, 1944. Since
then, the Conservation areas in this Federation have been marked by the creation of areas
distributed between the Sustainable Use group (210 CUs) and the Full Protection areas
(121 CUs). Of these CU areas, 45.76% are administered by the state, 33.03% by federal
agencies, and 21.21% by municipal entities.

The creation of protected areas is often considered a "barrier" to the practice of
economic activities, which means that for years countries like Brazil have not bothered
to dedicate space to conserving and preserving their biodiversity (Almeida et al., 2022).
However, the consequences of failing to establish areas to preserve biodiversity are
increasingly reflected in everyday catastrophic events, changes in land use, climate

change, and the invasion of exotic species.
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The procrastination of the Brazilian state is clear when we look at the negotiations
and measures taken by other countries seeking to preserve their natural resources. In the
United States, Yellowstone National Park was first created in 1982, which led to the
creation of The National Park Service (NPS) in 1916 with the mission of preserving intact
the natural and cultural resources and values of the National Park System for the
enjoyment and education of future generations (USA, 2024).

The world's second national park was created in 1879 in Australia, known as the
Royal National Park, south of Sydney. Today, Australia has 500 national parks covering
28 million hectares (Australia, 2024). In 1885, Banff National Park was created in Canada
(Canada, 2023). New Zealand created its first park in 1894, Tongariro National Park,
which is a UNESCO World Heritage Site (New Zealand, 2024). In 1924, South Africa
passed the National Parks Act and created Kruger National Park (Africa, 2024). However,
it was only in 1937 that Brazil registered the Itatiaia National Park, which became the
first Brazilian national park (Brasil, 1937).

In this study, we sought to present the distribution and occurrences of records from
the CUs located in the state of Minas Gerais, in southeastern Brazil. The first State Park
registered in Minas Gerais was in 1944, and the state currently has 329 CUs in its territory.
In Table 5, we can see that of the 112 CUs created between 1944-1999, 73% of these
units have a Management Plan and 27% have not yet regularized the Management Plans
for their areas. In contrast, between 2000 and 2023, 217 CUs were created in the state,
53% of which have a Management Plan. These figures are concerning for the reality of
the state of Minas Gerais. Since the expectation was that all protected areas created after
the year 2000 would have their respective Management Plans in effect, given that the
legislation stipulates that all protected areas must have a Management Plan covering not
only the protected area itself, but also its buffer zone (BZ) and potential ecological

corridors.

_ Veredas do Direito, v.23, 236806 — 2026




CONSERVATION UNITS: A VIEWPOINT OF MINAS GERAIS, SOUTHEAST BRAZIL

Table 5. Conservation Units (CUs) created in the state of Minas Gerais between 1944 and 2023, and their
adherence to the Management Plan.

No Has a
Year of creation Number of CUs Total Area (ha) Management Management
Plan Plan
1944 1 35947 - 1
1950 1 203 1 -
1967 1 5996 - 1
1968 1 335 - 1
1972 1 197975 - 1
1973 1 6351 1 -
1974 5 6026 2 3
1978 1 371 1 -
1980 3 2544 - 3
1984 3 32214 - 3
1987 2 1740 1 1
1988 2 298 - 2
1989 3 158700 3 -
1990 5 177136 2 3
1991 1 35 - 1
1992 3 2638 - 3
1993 4 12563 - 4
1994 8 211171 1 7
1995 6 399660 - 6
1996 1 14970 - 1
1997 14 183752 1 13
1998 29 405542 14 15
1999 16 246382 3 13
2000 9 17356 2 7
2001 14 53336 3 11
2002 11 181157 2 9
2003 12 200317 7 5
2004 9 399251 2 7
2005 10 23251 7 3
2006 7 28230 4 3
2007 27 82053 10 17
2008 12 10839 7 5
2009 6 16754 3 3
2010 16 4896 10 6
2011 10 345256 2 8
2012 12 324 7 5
2013 10 9924 8 2
2014 10 70069 8 2
2015 3 120 3 -
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2016 5 705 3 2
2017 6 163 5 1
2018 7 69576 6 1
2021 4 120 - 4
2022 12 1267 2 10
2023 5 2313 - 5

One factor that may have contributed to this negative result regarding the CUs'
Management Plans was the lack of standardization in the methodological roadmap that
addressed planning between the different categories of CUs, concepts and components
that each area's Management Plan should address. The lack of information, guidance, and
support from technical staff may have delayed and hindered the creation of Management
Plans not only for protected areas located in the state of Minas Gerais but also for other
Brazilian protected areas.

The distribution of Environmental Conservation Units in Minas Gerais was
heterogeneous over the nine decades of this study (1930/2023). We observed that in seven
decades (sixty-nine years) 34% of CU areas were created, while in two and a half decades
(twenty-three years), 66% of CU areas in the state of Minas Gerais were created.
Therefore, we can say that after the creation of the Federal Law establishing the National
System of Nature Conservation Units - SNUC (Law No. 9985/2000), it was possible to
establish criteria and standards for the creation, implementation and management of
Brazilian CUs, contributing to the notable increase in the number of CUs created in Minas
Gerais.

Despite the growing number of PAs, it must be reaffirmed that 69.64% of PA
areas in Minas Gerais lack land regularization. This land regularization liability is present
in the Atlantic Forest, Caatinga, and Cerrado biomes from the creation of the UCs in 1967
until the year 2022. In this context, 96,951.6091 ha correspond to areas of property
available to carry out the necessary environmental compensation in relation to the
pending land regularization of CUs in the Minas Gerais domain, thus hindering the
country's development, job creation, the sustainability of agribusiness, as well as the
conservation and preservation of the areas located around the CUs (Antunes, 2023; de
Limaet al., 2024; Minas Gerais, 2024 b, c; Schling et al., 2024). Therefore, there is a lack
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of effective public policies that comply with the implementation, regularization, and
application of the Management Plans of their UCs.

4 CONCLUSION

The study highlights a persistent dichotomy between the legal framework, notably
driven by the National System of Nature Conservation Units Law (SNUC—Law No.
9.985/2000), and the effectiveness of the management and implementation of these
protected areas. The results presented are particularly revealing in indicating that a
significant portion of the CUs in Minas Gerais (approximately 69.64%) face obstacles in
land regularization and an even some proportion (40%) lack a formally established
Management Plan. This scenario intrinsically compromises the capacity of these units to
fulfill their primary objectives of conserving biodiversity and natural resources.

Despite a notable increase in the creation of CUs following the enactment of the
SNUC Law, the spatial and category distribution of these units in the state of Minas
Gerais is heterogeneous between the Atlantic Forest, Cerrado, and Caatinga biomes. This
study reinforces the urgency of implementing and monitoring public policies associated
with the creation and management of Conservation Units, going beyond simple legal
establishment to guarantee the protection and long-term sustainability of these vital areas
for Brazilian conservation.

The mismatch between the creation of new protected areas and the formalization
of land tenure, as well as the development and implementation of management plans,
poses a substantial challenge that requires coordinated and prioritized action on the part
of the various responsible administrative bodies. Overcoming these obstacles is essential
if the Conservation Units are to play their strategic role in conserving Brazil's rich but

threatened biodiversity in the face of growing human pressure.
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