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Anthropic expansion of Paraty in Serra 
da Bocaina National Park, Mata Atlântica 

Biome

Abstract: This paper analyzed the anthropic expansion of the munici-
pality of Paraty-RJ in relation to the Serra da Bocaina National Park. In 
addition to the bibliographic and documentary revision of the Munici-
pal Master Plan and the Park Management Plan, geoprocessing tools 
were used for chronological analyzes of land use and occupation change 
in 2001, 2006 and 2018, using images from the satellite Landsat 5 and 
Landsat 8. It was verified the growth of the anthropic occupation in 
a diffuse way in relation to the Park, without respect to the munici-
pal planning, reflecting in the decrease of the native vegetation cover. 
Both the Master and Management Plans have been inefficient in terms 
of their objectives, justifying the need for improvements in Paraty and 
Park management through the responsible agencies.

Keywords: Protected área; land use; geoprocessing; irregular occupa-
tion; environmental management.
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Introduction

Much is discussed about the negative influence of anthropic action in the modifica-
tion of urban and natural spaces (SILVA et al., 2018; SANTOS; PACHECO, 2017; MELO 
et al., 2016). Land use and occupation are significantly altered as the urban population 
grows, often reducing green areas and collaborating with deforestation (OLIVEIRA; 
LIMA; SOUSA, 2017; SILVA; SILVA; SILVA, 2016). In this context, Barbosa, Oliveira, 
and Ribeiro (2016) and Kain et al. (2016) stress the need for effective planning of land 
use, so that activities and functions of urban environments could coexist with natural 
environments in a rational and integrated manner.

 In view of the importance and the concerns about this thematic, the Constitu-
tion of the Federative Republic of Brazil of 1988 (FC) expressly foresaw, in its Art. 182, 
paragraph 1º, the regulation of municipal policies to guide urban expansion through a 
Master Plan (BRASIL, 1988). Therefore, considering the need for this regulation, in 
2001, Law Nº. 10.257 (City Statute) was enacted, making the plan mandatory for cities 
with more than 20 thousand inhabitants, metropolitan regions and urban agglomera-
tions, cities within areas of special tourist interest, cities that have, in their territorial 
limits, enterprises or activities with significant regional or national environmental impact 
(BRASIL, 2001), and cities with susceptibility to high-impact landslides, flash floods, or 
corresponding geological and hydrological processes (BRASIL, 2012).

In the art. 225 of the FC, it is established everyone’s right to an ecologically balanced 
environment and obligates Public Authorities to preserve and restore essential ecological 
processes, as well as the determination of territorial areas, which should be protected, to 
preserve biodiversity from practices that could jeopardize its ecological functions, cause 
species extinction, or expose animals to cruelty (BRASIL, 1988). 

The National System of Nature Conservation Units (SNUC, Law 9.985/2000), 
which regulated the § 1º of art. 225 of the FC, is composed of the set of federal, state, and 
municipal conservation units that are intended, among other objectives, to contribute 
to the preservation and restoration of biodiversity in natural ecosystems, along with the 
promotion of sustainable development. Among the definitions covered in Law 9.985, the 
Art. 2, item XVII, specifically addresses the Management Plan, a technical document 
that establishes the environmental zoning in protected areas and the rules that govern 
their use and management, including the demarcation of buffer zones (BZ) (BRASIL, 
2002; BRASIL, 2006).

It was established by the SNUC that the specific objectives of each area should be 
defined according to the type of protection and permitted uses (BRASIL, 2000), falling 
into two categories: sustainable use and full protection. National Parks are included in 
the last category, which, according to Sousa and Santos (2016), consist of areas where 
scientific research and didactic activities must be previously authorized by the responsible 
agency and whose public visitation and tourism are subjected to rules and restrictions 
expressed in the Management Plan. Concerning these mentioned authorizations, they 
are predicted in the ICMBio Normative Instruction No. 03/2014, which regulates the 
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remote system for research assistance (ICMBIO, 2014).
A great advance is perceived over the last decades concerning the expansion of 

environmental laws, aiming to guarantee a sustainable environment. Even though legal 
provisions safeguard natural environment preservation when it borders urban environ-
ments, several conflicts between Protected Areas (PAs) and anthropic expansion have 
been portrayed.

Gray et al. (2016) explored the issue of the significant growth of anthropic pres-
sures over PAs in Latin America, Africa, and Asia, which was corroborated by Watson 
et al. (2015) and Bernard, Penna, and Araújo (2014). The first authors researched 
PAs in Zambia, Africa, concluding that anthropic actions, such as deforestation and 
encroachment, could transform these areas into small, isolated clusters, threatening 
local carnivore species (WATSON et al., 2015). The second study strictly deals with 
national parks and reserves, inferring that between 1981 and 2012 there were 93 events 
related to area reduction and degradation, mainly in the Amazon region (BERNARD; 
PENNA; ARAÚJO, 2014). Still, these events may have been motivated by financial 
resource shortages and lack of trained staff within the management agencies, coupled 
with inefficient surveillance and the morosity of the Brazilian justice system to punish 
offenders, compromising the effectiveness and challenging the integrity of the manage-
ment (BERNARD; PENNA; ARAÚJO, 2014). Complementary to these studies, Brito 
(2008) and Matheus Silva (2017) introduced the conflicts between local communities 
and the management and maintenance of PAs, which are characterized, to the present 
day, by intense and complex relationships.

Ruiz Junior and De Oliveira (2013) showed the conflicting relationship between the 
PAs and the disorderly growth in the northern coast of São Paulo by mapping such areas, 
evidencing irregular appropriation of spaces governed by public policies. For Marandola 
Junior, De Paula, and Cassaneli (2013), the policies for urban development are not only 
linked to population growth, leading to the occupation of protected areas but rather to 
exclusion and segregation processes derived from city development, such as road axes 
expansions oriented to tourism and the growth of service structures in the northern coast 
of São Paulo. Egler, De Gusmão, and Santos (2013) stress that the implementation of 
logistics projects in the southeastern coast does not always foresee the territorial capacity 
in terms of infrastructure and may not be adequate to local policies, possibly not listing the 
social and environmental dimensions of involved municipalities. For the authors, there is 
a delayed response of local governments about the formulation of strategic public policies 
for territorial development, not meeting the existing demands and exerting pressure on 
spaces protected by law.

Real estate speculation in the municipalities of Paraty (RJ) and Ubatuba (SP) be-
gan in the 1960s (ABIRACHED, 2011), forcing traditional communities and immigrant 
workers to move to the periphery, occupying spaces that would become the PA, restricting 
land use in these territories, and creating conflicts between population and governments. 
According to the author, new demands for occupation have grown due to the “expansion 
of ports, installation of the Pre-Salt, expansion of the Rio-Santos highway stretches, and 
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construction of the Angra III nuclear power plant” (p. 40).
 Furthermore, Hansen and DeFries (2007) draw attention to an issue that was, 

in fact, the basis for the creation of BZs by the SNUC: the impact that changes in the 
use and occupation of areas around Parks may have on their biodiversity, which can be 
threatened even if the areas of the Park itself were completely preserved. This issue was 
also raised in the studies by Koch (2016) and Rudke et al. (2013), who conducted temporal 
analyses on changes in the land use and cover in BZs, concluding that local ecosystems 
may have been significantly affected by anthropic activities carried out by landowners 
within these sites.

Fontes and Guerra (2016) and Garcia et al. (2014), in turn, conducted even deeper 
analyses, questioning the effectiveness of PAs Management Plans, indicating that part 
of the conflicts may have resulted from various overlapping management instruments, 
juxtaposing norms and rules; and from the rigidity of the SNUC, hindering the culture 
protection of these populations residing in full protected areas. This divergence in the 
management instruments is also presented by Figueiroa and Scherer (2016), who addressed 
the lack of consonance between the Master and Management Plans, with attention to 
cases in which municipal planning is in disagreement with the current environmental 
legislation.

Concerning the SNUC rigidity, one should also take into consideration what was 
presented by Cumming et al. (2015) for the resilience of PAs in face of population growth 
in their surroundings. The authors infer that PAs can no longer behave as ecological 
islands isolated from the neighboring socio-economic system, and should; therefore, be 
able to adapt to changes over time and support local communities and ecosystems of con-
servation interest; to promote socio-ecological resilience within units. Another impasse, 
portrayed by Coad et al. (2015), is related to budget limitations and lack of investments 
in training programs for managers. Thus, these authors conclude that, in the absence of 
funds and effective policies, it is unlikely that investments will be made for consistent 
scientific data production to be used for impact monitoring, even though the update of 
such data is essential for the PA management. Geldmann et al. (2015) further discourse 
about management quality, which for most PAs is unknown, and on how much improve-
ment could be brought by well-directed conservation projects.

In light of the above mentioned, the present work sought to analyze the process of 
anthropic expansion of the municipality of Paraty (Rio de Janeiro) concerning the Serra 
da Bocaina National Park (PNSB), in the Atlantic Forest Biome, and their respective 
Master and Management Plans, since the creation of the SNUC to the present day.

Methods

Area of Study
Created by the Federal Decree nº 68.172/1971, the Serra da Bocaina National 

Park is located between the geographic coordinates 22°40’ and 23°20’ S and 44° 24’ and 
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44°54’ W, within the border of Rio de Janeiro and São Paulo States (BRASIL, 1971; IC-
MBIO, 2001). According to Novaes et al. (2005), ~60% of the park is in Rio de Janeiro 
(municipalities of Angra dos Reis - 21.6% and Paraty - 40.3%), while ~40% is in São 
Paulo (São José do Barreiro - 18.3%, Ubatuba - 12.7%, Cunha - 4.5%, and Areias - 2.4%).

Currently, the PA has 104 thousand hectares of Atlantic Forest biome, one of the 
ecosystems with the richest plant and animal species diversity and endemism in the world, 
with approximately 321 mammal species, 89 of which are endemic (PAGLIA et al. 2012; 
PINTO et al. 2012; SILVA, 2017). Moreover, it is among the world’s 25 hotspots with the 
highest concentration of endangered species (MYERS et al., 2000; KLINK; MACHADO, 
2005; SILVA, 2017; FREITAS et al., 2019).

The PNSB Management Plan was approved 31 years after its creation, by the 
Ibama Decree 112/2002 (ICMBIO, 2002). This document establishes the zoning of the 
Park, rules that guide the use and management of natural resources; the buffer zone; and 
implement the physical structures of the management. The environmental zoning was 
initially oriented toward the identification of a core, that reflected the most conserved 
characteristics of the PA, and then, strategic areas were defined aiming to maximize 
natural resources preservation.

This management was defined based on twelve specific objectives. Among them, 
protection to springs and maintenance of natural landscapes, besides allowing scientific 
research, leisure, and ecotourism, providing integration between visitors and park manage-
ment, thereby ensuring understanding and appreciation for environmental conservation 
(ICMBio, 2002).

 Along with park area demarcations, the buffer zone was also defined, pursuing 
the minimization of negative impacts over protected areas. This buffer zone, in brief, 
corresponds to an area around the Park, where anthropic actions are subject to specific 
rules and restrictions, according to the Management Plan of the protected area (BRASIL, 
2000).

Thus, since Paraty encompasses more than 40% of the PNSB area and is fully 
included in its buffer zone, this municipality was selected for the anthropogenic expan-
sion analysis. The municipality is located in an area of 925.39 square kilometers, at an 
altitude of 5 meters, in which tourism is one of the main regional economic activities 
(CLIMATE-DATA, 2018; IBGE, 2010).

Data acquisition and treatment
It was performed bibliographic and documentary research for the analysis of the 

municipal Master Plan and the Park Management Plan, which included a search for 
documents, norms, legislation, and secondary data associated with the studied areas 
and their relationship with land use and occupation. In this step, searches were made 
in databases of the Legislation Portal, National Institute for Space Research (INPE), 
Brazilian Institute of Geography and Statistics (IBGE), and Chico Mendes Institute for 
Biodiversity Conservation (ICMBio).
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For the anthropic expansion analysis of the municipality of Paraty/RJ concerning 
the PNSB, it was chosen geoprocessing tools to generate maps of land use and occupation 
for three periods: 2001, one year after the creation of the SNUC; 2006, the year before 
the enactment of the Paraty Master Plan; and 2018, the initial year of this study. These 
maps were superimposed to identify changes that occurred within this period.

The choice for geoprocessing was made based on the works of Silva (2010) and 
Jacintho (2003), which used these tools for chronological analyses of changes in land 
use and occupation. The first author analyzed the implications of the land use and land 
cover evolution in the municipality of Paraty/RJ from 1973 to 2008, and the second au-
thor used geoprocessing and remote sensing for environmental management of protected 
areas. Both concluded that the use of these tools produced satisfactory results, and also 
contributed to the production of consistent databases, which can be used by managing 
agencies. Use and occupation maps can serve as a basis for formulation of public policies 
on urban planning and forest conservation, including research and management activities 
in these areas (MAS et al., 2017; GOUNARIDIS; APOSTOLOU; KOUKOULAS, 2016).

After compiling the data found, a step of image selection was started to elaborate 
maps for anthropic expansion analyses. Two images from Landsat 5 and one from Landsat 
8 satellites, available from the National Institute for Space Research (INPE) platform 
were chosen for this purpose. The use of these satellite products is an effective way to 
obtain accurate and timely information on the spatial distribution of land cover and site 
characteristics, allowing efficient monitoring of landscapes, which are crucial for natural 
resources conservation (GOUNARIDIS et al., 2016; WILLIS, 2015).

It was adopted for image processing supervised classification, based on the works of 
Vale et al. (2018), Prates et al. (2017), and Camilo Silva et al. (2017). In this procedure, 
images were imported into the Geographic Information System (GIS) QGIS, version 
2.18.10 and preprocessed, forming an RGB color composition with the bands 5, 4, and 3 
for the Landsat 5 images, and with the bands 4, 3, and 2 for the Landsat 8 image, all of 
them with a spatial resolution of 30 meters. Subsequently, 10 training samples were selected 
to identify the attributes of each defined uses and occupation classes: forest formation, 
constructed area, river, lake and ocean, pasture and exposed soil, ground-vegetation, and 
shade. It is important to emphasize that the shadow type classification was incorporated 
into the forest formation classification, since comparing the generated images with satel-
lite images from Google Earth Pro version 7.3, it was concluded that these shadows were 
formed by treetops due to the timing at which the images were obtained by the satellites.

Finally, using the Semi-Automatic Classification Plugin of the same software, im-
ages were classified, resulting in land use and land cover maps for each year. Next, an 
analysis of anthropic expansion was performed, which was associated with the increase 
in areas corresponding to the classes: constructed area, pasture, and exposed soil. Then, 
the anthropic expansion advance over the PNSB was confronted with information from 
the Master Plan of Paraty and from the directives of the Management Plan of the PA, 
regarding expansion, urban occupation, and anthropic activities.
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Results and Discussion

The municipality of Paraty is organized by an Organic Law established in 1990, 
which must follow all changes that may occur within the limits of Paraty, always being 
updated to fulfill all community’s rights and demands (RIO DE JANEIRO, 1990). As a 
complement to this law and in conformity with the required creation of an Integrated De-
velopment Master Plan for the municipality of Paraty, it was enacted the Complementary 
Law 034/2007 (RIO DE JANEIRO, 2007). A Master Plan is mandatory for this municipal-
ity since it is a touristic area and has a population of 37,533 inhabitants (IBGE, 2010).

Concerning urban expansion, the Organic Law of Paraty instituted, in its Art. 178, 
§ 1, obedience to the directives expressed in the Master Plan, which is also the basic 
instrument for development policy (RIO DE JANEIRO, 1990), responsible for organizing 
land use and occupation in consonance with the social function of property and with the 
preservation of both natural and constructed environments, a directive included in its 
Art. 8, item V (RIO DE JANEIRO, 2007).

The Municipal Macrozoning map of Paraty was elaborated, where areas of urban 
and rural occupation are delimited, including areas of National and State Parks, Envi-
ronmental Protection Areas (APA), and Ecological Reserves, along with areas of urban 
expansion for tourism purposes. These are composed of a strip of land between the sea 
and an elevation line of two hundred meters toward inland, following the BR-101 high-
way along the coast, as specified in Art. 208 of the Master Plan of Paraty. It is important 
to emphasize that, according to the stated in this Master Plan and in the Municipal 
Macrozoning Map, the intention is that urban occupation expands up to the limits of 
the PNSB, which is contrary to the established by the SNUC. Concerning PAs, Art. 203 
states that respecting federal and state regulations that are applied to these areas, the 
municipality of Paraty may supplementary legislate on the use and occupation of these 
units, as long as the agencies responsible for the protected areas were consulted (RIO 
DE JANEIRO, 2007).

The Master Plan of Paraty also has a specific section on the PNSB. Art. 221 states 
that within Park areas it will not be allowed any kind of land parceling, use, nor occupation 
for urban purposes, and any project or enterprise must be submitted for prior appreciation 
(RIO DE JANEIRO, 2007, p. 48). Furthermore, the same article also states that urban 
centers located within the limits of the Park will be clearly delimited for urban occupation 
ends (RIO DE JANEIRO, 2007, p. 48).

It is important to stress that the legislation is still silent about what was foreseen in 
Art. 165 of Paraty`s Master Plan, which establishes the creation of the Environment and 
Natural Resources Management Plan, a basic normative instrument for the management 
of municipal environmental heritage, and which would bring the rules of occupation and 
use of the PAs (RIO DE JANEIRO, 2007).

Although the Master Plan of Paraty establishes, in its Art. 203, that the dialogue 
with the environmental agencies about the use and occupation of areas related to the 
PNSB is of utmost importance (RIO DE JANEIRO, 2007, p. 45), one must have in 
mind that the Park corresponds to a fully protected PA. In other words, to preserve this 
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natural ecosystem of great national relevance, the rules governing the PNSB should be 
strict, not admitting any kind of human occupation and even promoting expropriation of 
private areas included within its limits (BRASIL, 2000). However, according to Rocha, 
Drummond, and Ganem (2010), this does not correspond to the reality, largely due to 
the difficulty in land property regularization in this region.

According to the PNSB Management Plan itself, the history of land distribution 
in the municipality of Paraty is marked by several conflicts, mainly due to real estate 
speculation and the growing interest in building hotels, inns, and restaurants, given the 
touristic importance of the region (ICMBIO, 2002). This caused the migration of the most 
disadvantaged population into the forest, and it is estimated that 115 families are residing 
within PNSB areas (ICMBIO, 2002); however, this number may have increased given 
the analysis of the generated maps. Moreover, according to ICMBIO (2002), the major-
ity of the population is unaware of the PNSB limits, consequently ignoring its existence. 
Another conflicting aspect to be considered is the PNSB, a large proportion of municipal 
area was incorporated in its limits; what was left for agricultural production is a meadow 
with great runoff problems, which also corresponds to a region of legal protection, since 
it is localized at sea level (ICMBIO, 2002). 

Those conflicts are perceptible when satellite images of the region are analyzed. 
Although urban occupation areas of the municipality of Paraty have been delimited by 
the Master Plan, what is noticeable is a significant increase of anthropic expansion over 
the PNSB, with considerable growth of pasture and constructed areas when comparing 
land use and land occupation images from 2001, 2006, and 2018 (Figure 1), and can be 
said that these areas have been expanding irregularly. By analyzing the numbers of such 
expansion, through data in Table 1, this observation becomes even more evident.
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Figure 1 – Mapping the anthropic expansion of the municipality of 
Paraty in relation to the PNSB in the years 2001, 2006 and 2018

Source: The authors, 2020.

Table 1 - Values of areas, in square kilometers and percentage, corresponding to 
each land use and land occupation class in Paraty, in 2001, 2006, and 2018

Land use and occu-
pation

2001 2006

Area 
(km²)

Area (%)
Area 
(km²)

Área (%)
Área 
(km²)

Área (%)

Forest Formation
793.62 85.76 755.93 81,69 706,45 76,34

Constructed area 4.82 0.52 5.52 0,60 6,07 0,66
River, lake, and 
ocean

6.17 0.67 16.74 1,81 11,86 1,28

Pasture and exposed 
soil 25.51 2.76 25.14 2,72 27,92 3,02

Ground vegetation 64.64 6.99 62.34 6,74 78,71 8,51
Shade 117.79 12.73 59.72 6,45 7,22 0,78
Total

925.39 100 925.39 100 925,39 100

Source: The authors, 2020.
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In 2006, based on values from 2001, there was an increase of about 0.33 square 
kilometers of constructed and pasture areas (~1.09%). While in 2018, these same areas 
increased by about 3.66 square kilometers (~12.07%, compared to 2001). Moreover, 
concerning forest formation, one can notice a significant reduction in its coverage area 
over time, which is evidenced in Figure 1. Analyzing the data in Table 1, it is shown that 
there was a reduction of 8.59 square kilometers of this area (about 1.05%) in 2006, while 
in 2018 this reduction was 23.40 square kilometers (about 2.84%), both with respect to 
values of 2001.

It is worth mentioning that part of the territory where the PNSB was inserted 
was once considered caiçara, quilombola, and indigenous lands - communities that use 
the forest in an extractive manner to maintain their existence. It is clear that a dialogue 
between these traditional communities and the park management is necessary for land 
regularization of occupied areas. However, according to the SNUC, urban agglomerations 
are not allowed in fully protected areas, and thus, this population must be removed to 
areas outside park boundaries. What is being discussed, not only concerning the PNSB 
but for most Brazilian national parks, is that this population was occupying these areas 
before park demarcation, making this process more complex. It can be assessed that the 
form adopted by the Brazilian legislation for park (and other fully protected areas) es-
tablishment, which is exclusionary for traditional communities, must be widely discussed 
with local populations and governments, so the rights of traditional groups could be taken 
into account.

What occurs, according to Abirached (2011), is that there is real estate pressure 
on the lands of these traditional communities that are shrouded by the public agencies 
in face of the municipal development.

The issue involving territorial development, which here we take the liberty to 
declare, is unsustainable; because, according to Egerl, De Gusmão, and Santos (2013), 
it is socially exclusive and does not reliably cover environmental policies, and it can be 
assumed that there are ways to circumvent these laws, focusing only on economic issues 
that do not involve these communities, but only interests of large corporations.

It is important to note the inefficiency of the State’s governance in face of the 
decision-making processes with relation to urban planning. However, it is necessary to 
make it clear that this is a turbulent historical process between different federative levels 
that lacks proper dialogue and commitment with the problems involving local commu-
nities, because it excludes the debate, when it exists, over developmental issues of the 
municipalities.

The observed is a diffuse increase in anthropic occupation, disrespecting the 
municipal planning and park management plan, and going toward norms established by 
environmental management agencies. This is reflected in the reduction of native vegeta-
tion both in park designated areas and in its buffer zone, compromising local fauna and 
flora preservation.
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Final considerations

The municipal and environmental agencies must strive for joint improvements to 
the management of either the municipality of Paraty and the PNSB, especially concerning 
the dynamics of use and occupation in these two areas. This includes stimuli for norm 
reformulations since the evident disagreement between Master and Management Plans, 
along with incentives for norm enforcement and conscientization public policies for the 
population of Paraty. 

A plausible solution would be the elaboration of the Environment and Natural 
Resources Management Plan, as stipulated in the Master Plan, and its adjustment to 
the reality of both the municipality and the PNSB, so that it encompasses all points ad-
dressed in this work and fulfills its original objectives, ensuring the protection of munici-
pal environmental and cultural heritage. The aforementioned Management Plan could 
also address the use and occupation issues within Park surroundings, encouraging local 
non-intensive agriculture to reduce the impacts of this type of activity on biodiversity, as 
suggested by Palomo et al. (2014).

Furthermore, there is the issue about the SNUC`s rigidity regarding the commu-
nities that inhabit National Parks designated areas. In some cases, these communities 
existed long before park creation, and since SNUC was established (BRASIL, 2000), they 
are subjected to regulations on its Management Plan, often imposing harsh conducts, 
with no respect to already existing affective and cultural ties, nor to ongoing conservative 
works, some communities use to carry out. It is of utmost necessity that the Management 
Plan takes into consideration the reality of these communities, to preserve their identity 
and, at the same time, to ensure they contribute to the maintenance and conservation 
of local biodiversity.
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Expansão antrópica de Paraty no Parque 
Nacional Serra da Bocaina, Bioma Mata 

Atlântica

Resumo: Este trabalho analisou a expansão antrópica do município de 
Paraty-RJ em relação ao Parque Nacional da Serra da Bocaina. Além da 
revisão bibliográfica e documental do Plano Diretor do município e do 
Plano de Manejo do Parque, usou-se ferramentas de geoprocessamento 
para análises cronológicas de alteração de uso e ocupação do solo nos 
anos de 2001, 2006 e 2018, utilizando-se imagens do satélite Landsat 5 
e Landsat 8. Verificou-se o crescimento da ocupação antrópica de ma-
neira difusa em relação ao Parque, sem respeito ao planejamento muni-
cipal, refletindo na diminuição da cobertura vegetal nativa. Concluiu-se 
que ambos os Planos Diretor e de Manejo têm se mostrado ineficientes 
quanto aos seus objetivos, justificando a necessidade de melhorias na 
gestão de Paraty e do Parque por meio dos órgãos responsáveis.

Palavras-chave: Áreas protegidas; uso do solo; geoprocessamento; ocu-
pação irregular; gestão ambiental.
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Expansión antropogénica de Paraty en el 
Parque Nacional Serra da Bocaina, Bioma 

Mata Atlântica

Resumen: Se analizó la expansión antrópica del municipio de Paraty-RJ 
en relación con el Parque Nacional Serra da Bocaina. Además de la re-
visión bibliográfica y documental del Plan Maestro Municipal y el Plan 
de Gestión del Parque, se utilizaron herramientas de geoprocesamiento 
para los análisis cronológicos del uso del suelo y el cambio de ocupaci-
ón en 2001, 2006 y 2018, utilizando imágenes del satélite Landsat 5 y 
Landsat 8. Hubo un aumento de la ocupación humana hacia el Parque, 
sin tener en cuenta la planificación municipal, lo que se refleja en la 
disminución de la cubierta vegetal nativa. Ambos planes han sido inefi-
cientes en sus objetivos, y se necesitan mejoras en la gestión de Paraty y 
Park a través de las agencias responsables.

Palabras-clave: Uso de la tierra; área protegida; geoprocesamiento; 
ocupación irregular; gestión ambiental.
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