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ABSTRACT:

In recent years, it is possible to realize a change in the profile of deforestation in the Amazon, reflecting increasing rates of “little
deforestations”, result from the diversification of productive activities related to family farming. In the Amazon, the state of Paré
stands out for its strategic location when considering the Arc of Deforestation in advance, and also for its contribution in the
distribution of lands by the Agrarian Reform, whose settlements add 1.055 units and 221.04 families installed. In this context,
this paper aims to investigate the influence of the settlement projects of agrarian reform have on deforestation in the city of Novo
Repartimento (PA) from 2000 to 2013.
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REsumoO:

Nos tltimos anos, percebeu-se uma mudanga no perfil do desmatamento na Amazodnia, evidenciando indices crescentes
de pequenos desmatamentos, decorrentes da diversificagio das atividades produtivas relacionadas & agricultura familiar. Na
Amazonia, o estado do Paré se destaca por sua localizagio estratégica quando se considera o avan¢o do Arco do Desmatamento,
e também pela sua contribuicio na distribuicio de terras de Reforma Agriria, cujos assentamentos somam-se atualmente 1.055
unidades e 221.804 familias instaladas. Diante deste contexto, este trabalho tem como objetivo investigar a influéncia que os
projetos de assentamentos de Reforma Agréria tém sobre o desmatamento no municipio de Novo Repartimento (PA) no periodo
de 2000 a2013.

PALAVRAS-CHAVE: Assentamento, Conservagio, Desmatamento, Dindmica.

RESUMEN:

En los tltimos afios, se percibié un cambio en el perfil de la deforestacion en la Amazonia, evidenciando indices crecientes de
pequenos desmontes, resultantes de la diversificacion de las actividades productivas relacionadas a la agricultura familiar. En la
Amazonia, el estado de Pard se destaca por su ubicacion estratégica cuando se considera el avance del Arco de la Deforestacion, y
también por su contribucion en la distribucién de tierras de Reforma Agraria, cuyos asentamientos se suman actualmente 1.055
unidadesy 221.804 familias instaladas. En este contexto, este trabajo tiene como objetivo investigar la influencia que los proyectos
de asentamientos de Reforma Agraria tienen sobre la deforestacién en el municipio de Novo Reparticién (PA) en el periodo de

2000a2013.

PALABRAS CLAVE: Asentamiento, Conservacidn, Deforestacién, Dindmica.

INTRODUCTION

The Amazon is the largest continuous remnant of the Earth’s rainforest, covering about 6 million square
kilometers and bordering nine countries. In Brazil, the region is characterized by high cultural and biological
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diversity (Barlow et al., 2011; ROSA et al.,, 2013). Globally, the Amazon stands out as one of the main
emitters of carbon dioxide (CO2) in the class of Land-use Change, especially deforestation, as it holds about
a tenth of the global carbon in terrestrial ecosystems and an equal share in global net primary production
(GALFORD et al.., 2013).

According to Coy & Klinger (2014), the dynamics of the regional development of Eastern Amazonia,
which until the 1970s was considered a peripheral region, was radically altered due to socioeconomic,
cultural, political and spatial changes, as well as socio-environmental problems that have resulted from these
processes. The changes that took place and the resulting conflicts began in the 1960s, starting with the
formation of a pioneering front-line dynamic led by the State, composed of large infrastructure projects
and settlements, with the aim of occupying, clearing, deforesting and thus adding value to the land in the
theoretical sense of modernization. Despite the emphasis on natural wealth, the absence of land-use planning
has hampered the sustainable appropriation of resources (MACEDO et al., 2013).

Diniz et al. (2013) point out that, in the last decades, hundreds of thousands of families settled in the
Brazilian Amazon within the scope of the Agrarian Reform Program, a program that allows the colonists
to earn a living through small-scale agriculture and the Agrarian Reform Settlement Projects (PAs), which
resulted in more than 8,500 settlements in the period from 1970 to 2013, covering more than 84 million
hectares throughout the country; almost 90% of the total settlement area is in the states of the Amazon
Region (EZZINE-DE-BLAS et al., 2011).

Still in the ambit of the significant changes that have occurred in the Legal Amazon in recent years, it has
been observed that in this period there has been a change in the profile of deforestation in the Amazon, which
currently has increasing rates of small-scale deforestation (forest degradation associated with small sequential
deforestation), due to the diversification of productive activities related to family farming (RETTMANN,
2013). In the Amazon, the state of Pard is notable for its strategic location when considering the advance of
the Deforestation Arc. Itis one of the most deforested regions in Brazil, due to the great changes in the natural
landscapes resulting from agricultural expansion (BRASIL et al., 2014), and also because of its contribution
to Agrarian Reform land distribution, whose settlements total 1,055 units and 221,804 families installed by
2013, the largest area of settlement projects among the Amazonian states.

In view of this context, as the state is an important agent of Agrarian Policy and Combating Deforestation,
both applied to the same territory, and aiming to fill the scientific gap regarding the treatment of these
relationships, our objective is to investigate the influence that the Agrarian Reform settlement projects have
had on deforestation in the municipality of Novo Repartimento (PA) from 2000 to 2013. The municipality
was chosen as it is included in MMA Ordinance No. 28/02008, which listed the first thirty-six priority
municipalities, since it is considered a priority municipality by the Plan of Action for Prevention and Control
of Deforestation in the Legal Amazon (PPCDAm 2012-2015) and, according to the methodology of the
Green Municipalities Program (PMV), where it is classified as an “Embargoed Municipality”. It also occupies
the fifth position in the ranking of the most deforesting municipalities of Pard, according to data from the
Amazon Forest Deforestation Calculation Program (PRODES / INPE), related to 2013.

In view of the development of this work, emphasis is given to the hypothesis that the influence of
settlement projects has a strong potential to result in deforestation in the municipality under study. Thus, in
order to investigate the feasibility of this hypothesis and its contribution to the scientific treatment necessary
for data analysis and their relationships, the themes “Dynamics of land use” and “Settlement projects in
the Amazon” will be addressed in an exploratory manner to identify and characterize deforestation in the
municipality of Novo Repartimento.



Mon1QUE HELEN Cravo SoARES FARIAS, ET AL. IMPACT OF RURAL SETTLEMENTS ON THE DEFORESTATION
OF THE ...

THEORETICAL REFERENCE
Land Use Dynamics and the Impacts of Deforestation in the Amazon

Throughout its history the Amazon has undergone an intense process of transformation in its form and
content, causing different social, political and economic elements to modify its space. Thus, through the
interpretation of the current land use and cover, it is possible to verify how the different actors and policies
involved were associated in each specific moment in history and currently reflected in the space (SILVA et
al,, 2013).

The gradual transformation of the Amazon Rainforest has created a vast area with rapid declining forest
cover in the form of a large arc that runs from the westernmost part of the State of Acre, through the
transverse region of southern Amazonas, southern Para and northern Rondénia, and Mato Grosso to the
border of the State of Pard with the states of Tocantins and Maranhio (GOMEZ et al., 2015).

For Soares Filho et al. (2005), the historical and present causes of deforestation in the Amazon are varied
and often interrelated, especially: changes in agricultural commodity prices and related government policies
(FERREIRA & COELHO, 2015); the expansion of livestock farming (SILVA, 2014; VALE, 2015); the
advance of logging (BECKER, 2013; VERISSIMO & PEREIRA, 2014); and investments in infrastructure
(SOUZA et al,, 2015). The Agrarian Reform projects are also pointed to as a pressure for deforestation and
are approached in the works of Fearnside (2005), Le Torneau & Bursztyn (2010), Calandino et al. (2012),
Duchelle et al. (2014) and Reydon et al. (2015).

One of the assumptions of the Action Plan for the Prevention and Control of Deforestation in the Legal
Amazon - PPCDAm (MMA, 2013), is that the deforestation process in the Amazon is not homogeneous,
varying according to the different parts of the region and over time. It is estimated that by 1980 deforestation
had reached about 30 million hectares, equivalent to 6% of its total area. In the 1980s and 1990s, some 28
million hectares were incorporated into the deforested area. In the early years of the last decade, the pace
intensified, amounting to an accumulated area of approximately 67 million hectares in 2004, equivalent to
approximately 16% of the forest area of the Legal Amazon, seriously threatening the process of sustainable
development in the region. From 2004 onwards, with the launch of the PPCDAm, the annual deforestation
rate reduced drastically, reaching 641,800 hectares for the period 2010-2011, according to PRODES data
and generating, according to recent data, an area of accumulated deforestation of about 18% of the region’s
forest (about 74,800,000 hectares). In 2012, the rate of deforestation reached the lowest historical value of
the INPE monitoring series, reaching 457,100 hectares. Thus, considering the environmental characteristics
and their different forms of occupation, the existence of a large number of possible determinants of the
deforestation process in the region is evident.

In this sense, Boucher et al. (2013), when analyzing the dynamics of deforestation rates in the Amazon
from 1988 to 2011, associated to the performance of the soybean and beef industries, concluded that there
has been a greater reduction in deforestation in recent times, despite significant pressures in the opposite
direction.

Borner et al. (2015) suggest that changes in the strategy for applying Brazilian law and the related
governance system may account for a large part of the global success in curbing deforestation rates, despite
the rapid growth of soybeans and ranching in the first decade of the twenty-first century. At the same time,
Brazil is experimenting with alternative approaches to compensate farmers for conservation actions through
economic incentives, such as payments for environmental services in the various administrative spheres.

Simultaneously, Castro & Watrin (2013) also present the use of geotechnology-based monitoring and
inspection tools as a possible factor. They have helped government agencies and other institutions to cope
with the environmental reality in the Amazon.
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Forest cover in areas destined for rural settlements in the Brazilian Amazon has also been intensely
deforested or affected by forest degradation. Although established to provide housing and sustainable
production to families who do not have the economic means to acquire a property, it is observed that the
focus of agrarian reform as a policy involving territorial, social and economic strategies has been diverted
(Yanai et al.).

Settlement Projects in the Amazon

Agrarian Reform was officially established as a matter of importance to the government after the enactment
of the Land Statute, Law No. 4504 of November 30, 1964. The Law, according to its Article 1, had the
function of regulating rights and obligations concerning rural property, for the purposes of implementing
the reform and the promotion of the Agricultural Policy (LIMA et al., 2011). In 1985, the proposal for a
National Policy on Agrarian Reform (PNRA), based on the Land Statute, aimed to establish priority areas.
However, the reaction of anti-reform forces led to this idea being abandoned (HEREDIA et al., 2013).

Continuing this process, Curado (2014) stated that the increase in the number of settlements, the growing
demand for more land from the large contingent of families evicted from the countryside by “conservative
modernization”, in addition to the swelling of the cities and the increased of rates of urban and rural
unemployment, demanded more attention to the conditions necessary for the economic viability of the
settlement projects.

For Pacheco (2009), Agrarian Reform tends to promote the redistribution of land through the
regularization of land invasions of latifundium by small landowners on a large scale, and the redistribution
of public land to small farmers in existing colonization frontiers. The implications of state-led agrarian
reform for deforestation are heterogeneous, generating impacts strongly related to the preexisting social and
economic configuration of the borders where it occurs.

From this point, Batistella and Brondizio (2001) declare that few political initiatives have the social,
economic and environmental relevance as the rural colonization projects in the Amazon. In the history of
these settlements is written the success or failure of thousands of families, issues of rural development and
food production, the creation of infrastructure and the dynamics of deforestation and occupation of that
immense region of diverse vocations. Numerous factors affect the process, such as the productive potential
of soils, the demand for land, land conflicts, public policies, and the internal and external market regime,
among others. Colonization and national integration projects laid the foundation for the settlements in
the Amazon. Initially, the Brazilian government promoted the Amazon as the land of opportunity and
families from all over Brazil, especially from the Northeast, migrated to this new frontier area. In order to
regularize the land occupation of these new settlers, the federal government created the National Institute
of Colonization and Agrarian Reform (INCRA) in the year 1970 (CROMBERG et al. 2014).

Most of the families that migrated to the region were motivated by the supply of land and subsidized credit,
and were mostly distributed in INCRA settlements, concentrated along the Trans-Amazonian Highway, in
the State of Pard and around the BR-364 highway in Rondénia (BRANDAO JUNIOR & SILVA JUNIOR,
2006).

One particular feature of Amazonian rural economies is the interaction between agriculture and forest
management. Government sponsorship of the colonization of the Brazilian Amazon began in the early 1970s
and led to the creation of more than 50 million hectares of agrarian settlements occupied by small farmers
(SIST et al., 2014). This implementation in previously unoccupied areas of the Brazilian Amazon has been
associated with high levels of forest loss and unclear social outcomes over time (GUEDES et al., 2014).

Under the aforementioned conditions, the Settlement Project (AP) is a modality of individual
regularization applied to land collected, expropriated or purchased by the Federal Government, which shall
establish and ensure the implementation of the rules for the use of natural resources, especially forest ones
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(SANTOS et al, 2010). This can be illustrated by the creation of about 3,417 settlements in the Amazon
from 1970 to 2013, whose area amounts to 71,700,253.26 hectares, concentrated along the main highways

and the Deforestation Arc, as shown in Figure 1
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Distribution of Settlements in the States of the Legal Amazon.
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It is important to highlight the distribution of settlements among states in the Legal Amazon:, the state
of Pard has the largest number (34%), of the 3,417 settlements identified, followed by Maranhio (22%) and
Mato Grosso (13%). The other settlements (31%) are distributed in the other States of the Legal Amazon,

whose numbers are shown in Table 1, below.

TABLE 1
Number of Settlements by State in the Legal Amazon
LEGAL AMAZON
States Number of Settlements Number of Families Settled

Acre 159 32,896
Amapa 50 14,749
Amazonas 144 56,141

Maranhio 802 111,513
Mato Grosso 546 83,323

Para 1,055 221,804
Ronddnia 217 38,772
Roraima 67 16.654
Tocantins 377 23,984

Total 3.417 599,836
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Source: INCRA, 2013.

By 2013, the final period of analysis, 599,836 families were settled in the states of the Amazon. The
implications of the changes in land use, with an emphasis on deforestation due to the development of
productive activities and subsistence of these families, are relevant and deserve to be investigated. Therefore,
before making the spatial cut-off in the municipality of Novo Repartimento, the issue of deforestation in
settlement areas in Amazonia is discussed below, evidencing the findings from the bibliography researched.

Deforestation in Settlements in the Amazon

Knowing that the dynamics of deforestation is unique to each state of the Amazon, derived from
differentiated land policies and formation processes, besides the heterogeneity of environments, we can
now highlight the action of small rural producers who live in settlement projects on the occurrence
of deforestation in the Amazon (RETTMANN, 2013). Despite being considered a causative agent of
deforestation, it is still necessary to deepen this theme, to understand the different factors that interfere in
land use behavior and, consequently, deforestation in the region.

Several studies have been carried out to verify the deforestation caused by agrarian reform settlements in
the Amazon Region, especially after the Ministry of the Environment (MMA) announced in 2008 that the
INCRA settlement projects were among the top six on the list of those responsible for the deforestation of
the Amazon (CALANDINO et al., 2012).

The main concern revolved around the extent of deforestation detected in settlements, as according to
Le Torneau and Bursztyn (2010), settlement areas have become one of the main elements of the rural
world in the Legal Amazon, accounting for almost a third of the land under use and almost 74% of rural
establishments.

Soares (2008) points to the fact that most of the projects do not have any planning and the areas chosen to
establish settlements are not selected for their agronomic characteristics. In addition, the settlers’ knowledge
about environmental legislation is sparse, so they will hardly be able to respect the Permanent Preservation
Areas (APP) or Legal Reserves (RL), thus promoting the occurrence of illegal deforestation.

For Fatorelli and Mertens (2010), the planning of the agricultural, economic and social dimensions of
the settlements, and their structural distribution and Legal Reserve status is one of the most important
instruments of rural environmental management. Lack of planning can create serious problems in
settlements, such as economic bankruptcy, illegal deforestation, agricultural inefficiency, etc. As regards
INCRA’s actions, Homma et al. (2001) show that settlement projects in the southeast of Pard, the
Settlement Projects, have been much more about regularizing consummated facts of invasions in the face
of the aggressiveness of the occupation process. The continuous flow of migrants makes it practically
impossible to have a planned occupation action: the projects do not obey any environmental or agricultural
zoning criteria; and there is an absence of adequate technological practices. In this sense, without the
support of technical assistance these occupations formed their own definition of economic alternatives and
appropriate infrastructure. The number of settlers only serves to fatten the figures of Brazilian Agrarian
Reform, guaranteeing a partial solution for the migrants and the national land issue.

It is evident that this program was incorporated into a floating policy and economic environment
characterized by attractive rural credits, subsidies of agrarian production and the expansion of transport
infrastructure that contributed to shaping

the agricultural development of the Amazon Forest (EZZINE-DE-BLAS et al., 2011).

In practical terms, without sufficient resources to promote the reconstruction of the native forest, plus
the lack of planning and technical guidance to divide up plots and establish the area of the Legal Reserve
(LR) and the area destined for use, settlers end up maintaining and even increase this liability, associated
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with the periods of expansion of agricultural activities, whose intensity varies with the location and time
period analyzed (Castro & Watrin, 2013). The direct consequence of this is environmental damage, such as
the formation of degraded areas and the retraction of forest remnants, which end up being reflected in the
producers’ day-to-day.

Public Policies to Combat Deforestatio

Already presented throughout this text, the Plan for the Prevention and Control of Deforestation in the
Legal Amazon (PPCDAM) is a reference in Brazil in terms of Public Policy to combat deforestation.
Launched in 2004, its conception was in Brazil’s uncomfortable position as one of the world’s largest emitters
of carbon dioxide (COY & KLINGER, 2014).

According to Abranches (2014), the plan presented a clear and frank diagnosis of the causes of
deforestation. It pointed to livestock farming, soy production, illegal logging, infrastructure works and
Agrarian Reform settlements as the critical factors of deforestation. In its third phase of implementation
(2012-2015), it sought to demonstrate the relative contribution of territorial categories to deforestation in
the Amazon region after 2004, when the PPCDAm activities began. It was found that the settlements were
also reducing deforestation, but not at the same intensity as the other territorial categories. This analysis
subsidized the elaboration of the Plan of Prevention, Combat and Alternatives to Illegal Deforestation in
Settlements of the Amazon, the “Green Settlements Program”, instituted by the INCRA Ordinance n °
716/2012. It had the following principles: adding value to environmental assets and productive activities,
with an emphasis on environmentally differentiated settlement projects; recovering environmental liabilities
with income generation and food security for families; environmental and land regularization, using the
CAR as an instrument of environmental regularization; and environmental monitoring / controlling and
management of the Plan (MMA, 2013).

However, despite the efforts to develop the first phase of the PPCDAm, Cabral & Gurgel (2014) point out
that the deforestation rate started to rise again in the Amazon from the second half of 2007. With this, the
government accelerated the signing of Decree No. 6,321, on December 21, 2007, which established a set of
measures to control deforestation, such as: an edition of the list of municipalities considered as a priority for
environmental and land control actions, prohibiting the issuance of new deforestation authorizations and
the possibility for INCRA to promote the re-registration of rural properties; and the mandatory embargoes
of illegally deforested areas.

On May 25, 2012, the New Brazilian Forest Code was launched, with the objective of establishing
general rules on the protection of vegetation, Permanent Preservation Areas and Legal Reserve areas, use
of the forest, the supply of raw materials from the forest, control of the origin of forest products and the
control and prevention of forest fires. Economic and financial instruments were provided to achieve these
objectives. The Code also established innovative instruments to promote forestry activity and to monitor its
implementation. Among these instruments is the Rural Environmental Registry (CAR), an electronic public
record, of a declaratory and mandatory nature to be applied to all rural properties in the country. Its function
is to generate environmental information about rural properties, so as to enable “control, monitoring,
environmental and economic planning and combat deforestation” throughout the country (AZEVEDO et
al,, 2014).

Therefore, one can observe a mobilization in the creation of public policies that encompass the
implementation of environmental actions aimed at combating the emergence or accentuation of
environmental liabilities and the degradation of existing environmental assets in areas located in the Legal
Amazon, but few are specifically aimed at projects in these areas, through the reconciliation of the objectives
of Agrarian Reform and environmental preservation. A more realistic public policy directed to this segment
is needed, through the conciliation of social, productive and environmental aspects, where the basic premise
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is to reduce or eliminate the pressure exerted on the environment, at the same time maintaining the quality
of life of the resident populations in these area, thus ensuring a sustainable model of development in the
Amazon.

METHODOLOGICAL PROCEDURES
Research Type

Descriptive exploratory research was used in order to materialize the objectives proposed in this study,
restricted to the settlements located in the city of Novo Repartimento, State of Pard. According to Beuren
(2004), with an exploratory study, the aim is to gain a more in-depth knowledge of the subject in order
to clarify it or to construct important questions for conducting the research. For Gil (2002), it provides a
greater familiarity with the problem, with a view to making it more explicit or to create hypotheses. These
motivations are observed in the design of this research, which aims to investigate a possible relationship
between Agrarian Reform settlement projects and the occurrence of deforestation in the study area.

As for the approach, this work is classified as quantitative research since, according to Martins & Bicudo
(2005), its theme deals with facts, with everything that can become objective through systematic observation.
This statement can be verified from the data collection to get to know the deforestation profile of the
municipality and the region in which it is inserted.

Description of the study area

Considering the objectives of this research, as well as the focus on the relationship between Agrarian Reform
Policy and the dynamics of deforestation, a study area in the State of Pard was defined, with the characteristics
ofarecentand marked dynamic of occupation that contained settlement projects of the National Institute of
Colonization and Agrarian Reform (INCRA) and, at the same time, presented a significant change in terms
of vegetation cover removal, in order to support the identification and characterization of deforestation in
settlement projects.

Throughout the State of Par4, there are currently 1,055 Federal Rural Settlement Projects, which were
created and are managed by INCRA. These settlements shelter 221,804 families, occupying an area of
approximately 16.8 million hectares.

In this context, this research was developed in the municipality of Novo Repartimento, in the Tucurui
Region of Integration, in the southeast of the state (Figure 2). Its area covers 1,539,800 hectares, and houses
62,050 inhabitants, of whom 45% are in the urban area and 55% in the rural area (IDESP, 2012). The
municipality contains totally or partially, 1 Indigenous Land (TT), 3 Conservation Units (UC’s) and 31
Settlement Projects (PA’s) (IMAZON, 2014).

Data collection

The theoretical and conceptual aspects of the dynamics of deforestation in settlement projects were obtained
through the analysis of national and international scientific articles, legislation and institutional reports and
publications.

Initially, official data were collected on existing Settlement Projects in the Amazon Region, in the State of
Par4 and in the municipality of Novo Repartimento in the Panel of Settlements, located in the Portal of the
National Institute of Agrarian Reform (INCRA), with a view to subsidizing the research with consolidated
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information on the number of existing settlements, the distribution of settlements by States belonging to
the Legal Amazon, occupied areas, the number of settled families, date on the creation and status of the
settlement.

Subsequently, data were obtained on the municipality’s link to the Green Municipalities Program, with
a view to subsidizing the research with data on targets to combat deforestation, registrable areas, the
implementation of the Rural Environmental Register (CAR) and municipal environmental management.
This information was obtained through the Green Municipalities Program Portal.

There was also a search for data to demonstrate the evolution of deforestation in the aforementioned
areas. This information was obtained through the Portal of the Amazon Deforestation Calculation Program
(PRODES / INPE). Piketty et al. (2015) explain that the PRODES method measures the extent of annual
deforestation in the Legal Amazon from a mean spatial resolution (pixel size: 0.36 Ha), comprising a
classification system based on the mixed spectral model approach and using remote sensing data (Landsat 8
satellite imagery). Each year, PRODES establishes two main land cover classes for the entire Legal Amazon:
forest and deforestation, as well as other classes including no forest, hydrology or clouds. In order to obtain
images of the settlements a search was conducted for files in the INCRA Land Collection.
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Location of Novo Repartimento (Par4).
Source: IBGE / Landsat, 2015

Based on orbital images from the Landsat 5 satellites (images referring to the year 2000) and Landsat 8
(images referring to the year 2013), and from supervised classification, it was possible to create shapes defining
the areas of settlements in the municipality of Novo Repartimento.

Based on cartographic data from PRODES and the perimeters of settlement areas, ARCGIS 10.0 software
was used to design the settlement areas affected by deforestation. After the crossing of shapes, we set out to
identify and calculate the areas of deforestation in hectares.



MERCATOR - REVISTA DE GEOGRAFIA DA UFC, 2018, voL. 17, No. 5, APRIL-MAY, ISSN: 1984-2201

DATA ANALYSIS
The context of Novo Repartimento

Novo Repartimento was founded in 1991 and its history is mixed with that of the municipality of Tucurui,
from which it was dismembered. The settlement started with a village on the banks of the Repartimento
river. As it neighbored Parakana, the first area demarcated as an Indigenous Reserve, the new location of the
village was called Repartimento (MMA, 2009). With the formation of the Tucurui reservoir, part of the
Pucurui reserve where the Indians lived was flooded; the remaining area was cut by the construction of the
Trans Amazonian bypass (BR-230).In 1981, land located near the eastern border of the old Parakana reserve
was used to relocate expropriated peasants who were mostly settlers evicted from the margins of the original
Trans Amazonian highway. They were migrants from all over the country, who moved to the Amazon in
the 1970s, driven by federal government incentives and promises of land and subsidies for agriculture and
housing (ACSELRAD & SILVA, 2011).

Located in the Tucurui Reservoir Region (PA) in an area of tropical forest where the climate, according
to the Kopen climatic classification method, is tropical humid, this municipality has an area of 1,539,130
hectares, and the analysis of its deforestation dynamics only occurred in 2001, according to the Amazon
Deforestation Calculation Program (PRODES / INPE).

In the period from 2001 to 2013, 745,570 hectares of deforested areas were detected in Novo
Repartimento. The advance of deforestation in the municipality followed the growth trends faced by the
State of Pard and by the other territories of the Legal Amazon, where the highest rates refer to the period
prior to 2008, as shown in table 2.

Deforestation Rate (Ha)
The Amazon Pard Novo Repartimento

2001 1.816.500 523.700 67.220
2002 2.165.100 751.000 22.740
2003 2.539.600 714.500 52.220
2004 2.771.200 §87.000 45.860
2005 1.901.400 589.900 21.320
2006 1.428.600 565.900 44.590
2007 1.165.100 552.600 36.130
2008 1.291.100 560.700 48.230
2009 746.400 428.100 28.920
2010 700.000 377.000 22.400
2011 641.800 300.800 18.310
2012 457.100 174.100 12.100
2013 589.100 234.600 14.970

TABLE 2

Comparison of the Dynamics of Deforestation (2001-2013)
Source: PRODES, 2013.

In the year 2000, the starting point of the study period, the municipality had 1,115,700 hectares of forest,
representing 72.3% of its total area. In the PRODES analysis, which verified the availability of forest area
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compared to other municipalities in the state, Novo Repartimento ranked 15th among the cities that most
deforested the state of Pard that year. Although there has been a reduction in the increase in deforestation
since 2008, in 2013 there were only 599,890 hectares of forest remaining, equivalent to approximately
38.87% of the forested area of the municipality, as shown in figure 3, thus placing it in the Sth position
among the municipalities with the most deforestation, which may jeopardize the sustainable development
of the region.

The accumulated total deforestation detected by PRODES for the year 2013 was 745,570 hectares,
representing 48% of the total area of the municipality. Despite a history of high rates of deforestation prior
to the year 2008, there were decreases in rates from 2009, which can be credited to initiatives from the
federal and state levels to combat deforestation, such as: the launching of the MMA Ordinance No. 28 in
January 2008, which listed the first thirty-six priority municipalities in combating deforestation; the actions
of the PPCDAm, the Plan for Prevention, Control and Alternatives to Deforestation (PPCAD Par4) and
the Green Municipalities Program; command and control actions to increase monitoring in the field and
the launch of the Deter (INPE) and SAD (IMAZON) real-time satellite monitoring systems and satellite
monitoring systems.
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Evolution of Deforestation in New Reparation (2000-2013)
Source: IBGE / PRODES, 2013.
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Even with this gradual reduction in deforestation rates as of 2009, the calculation of all the areas affected
by deforestation has shown that by 2013 the municipality of Novo Repartimento had lost about 48% of its
forest cover.
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TABLE 3
Deforestation Data in New Repartition
LEGAL AMAZON
States Number of Settlements Number of Families Settled
Acre 159 32,896
Amapa 50 14,749
Amazonas 144 56,141
Maranhio 802 111,513
Mato Grosso 546 83,323
Para 1,055 221,804
Rondonia 217 38,772
Roraima a7 16.654
Tocantins 377 23,984
Total 3.417 599,836

Source: PRODES, 2013.

Settlement Projects in the municipality of Novo Repartimento (PA)

Pard emerges as the state of the Legal Amazon with the most settlement projects in its territory. Consisting
of 144 municipalities, 102 of these have settlement projects in their territories. According to a classification
defined by the National Institute of Colonization and Agrarian Reform (INCRA), these municipalities are
grouped into 3 Regional Superintendencies: SR no. 01 - Belém, which includes 45 municipalities; SR no. 27
- Marab4, composed of 37 municipalities, including Novo Repartimento; and SR no. 30- Santarém, which

has 20 municipalities.

CHART 1

Classification of Settlement Projects - SR 27 (Pard / Marab4)

Deforestation in the Deforestation in
Year Municipality Settlements
2000 A10.580 37.959.45
2002 400,540 #83,560.67
2004 498,620 I21,166.89
2006 264,520 142,932 16
2008 0dE. 580 17491536
2010 JO0LZ00 [08.486.33
2012 T30.610 211.259.64
2013 745,570 TR 9T

Source: INCRA, 2013.
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The municipality of Novo Repartimento has 31 rural settlement projects (Figure 4), covering a total
area of 376,767.90 hectares, representing 24.5% of the total area of the municipality. Part of the Regional
Superintendence n ° 27, it stands out as the 4th municipality that has the most settlements in its area, behind
Marab4 (78 settlements), Itupiranga (36 settlements) and Conceigao do Araguaia (35 settlements).
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FIGURE 4
Settlements in Novo Repartimento (2013)
Source: IBGE / INCRA, 2013.

TABLE 4
Detailing of Novo Repartimento’s Settlement Projects
Area (ha) N° of Families N° of Families
Settlement Date Created :
(Capacity) Settled
Tueré %2%23% E] 04/08/1987 2988 2953
Rio Gelado d 02/09/1992 2500 2500
Sagitaneo 24788 12/T1/1992 43 37
" w7 26/09/1996 70 50
Joseé Martips Pessoa 2009.5 27/05/1998 4] 4]
ocalandia A00T.5 21051998 Ub E!
Jaruatiara 30543 27/05/1998 A0 1]
Manueliio 25074 [401/1999 15 iy
Serra Quebrada 21408 04/02/1999 45 44
Sanlg Ameélia 1941.6 04/02/1999 73 49
Clgana 1895.1 04/02/1999 i 21
Sdo Gabriel 23770 04/02/1999 44 40
ajell iPRR] 2 ORTOuG Ky i
Santa Tzabel 23180 2270971999 rirl 76
Alto Pacaja 15201.2 05/12/2001 138 138
Boca Larga 696035 05/T2772001 Rk 25
lacare-Acu 11213.3 05/12/2001 177 210
Jose Cinlo Gomes 15091167389 051272001 305 177
Rio Preto ; 05/12/2001 218 128
anta Maria 2573 S22 i 3
1909.6 3120 Fil
olanda EEETI S ] i)
ZONAS 24105 Tl 2] [ [}
‘achoerrinha 12571 S22 37 34
Sio Geraldo do Repartimento 2096.4 05/12/2001 51 30
ossa Senhora da Giia 2as 250272003 A0 il
Vale do Aratau 20075 250277003 ER 33
Cocalindia I1 1646.2 25/02/2003 42 37
Sunil 23559 9/09/7003 44 3
ordio 30774 909720035 45 45
Carajas S094.6 970972005 ] 1
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Source: INCRA, 2013.

The first settlement project was Tueré, located near the municipality of Pacaja, described by INCRA as one
of the largest settlements in Latin America, with more than 102 thousand hectares and the largest number
of families settled. According to a study prepared by the Institute of Economic, Social and Environmental
Development of Pard (IDESP, 2013), one of the big stains composed of a mosaic of small deforested areas
can be easily identified, corresponding to the existing polygons within the Tueré. According to INCRA, this
settlement contains about 2,100 land lots and approximately 20,000 inhabitants. Such a settlement presents
problems with the commercialization, concentration and abandonment of its lots. Its deforestation process
has been rising since 2001, making Tueré an emblematic case in the context of deforestation in the Amazon.

Data from Deforestation in Settlements located in Novo Repartimento

Data from 2013 indicate that the municipality allocates a total of 376,767.90 hectares to the installation of
settlement projects, corresponding to approximately 25% of the total area of the municipality; 1,539,130
hectares.

It is worth mentioning that since the 1970s, with the implementation of the Amazon Development Plan,
this area has undergone a strong degree of anthropization, mainly with the construction of the Tucurui dam
in the Tocantins River, which has caused the relocation of riverine and indigenous populations, and a high
degree of urbanization (VASCONCELOS & NOVO, 2004).

Nogueira et al. (2015) show that, of the total deforestation that occurred in the Legal Amazon until 2013,
according to a survey carried out by INPE, 21% took place inside the rural settlements analyzed in this study.
This trend was also verified in the dynamics of deforestation in the municipality of Novo Repartimento.

In 2000, deforestation in areas intended for the implementation of settlement projects was estimated
at 37,959.4 hectares, which represented 10.08% of the total area of these projects in the municipality. In
addition, it is important to highlight that up to the year 2008, deforestation in polygons smaller than 50
hectares had already been detected in more than half of the areas of the municipality of Novo Repartimento,
associating the presence of small producers with changes in land use (IPAM, 2009). The accumulated total
deforestation for the year 2013 was 218,292.11 hectares, representing 57.94% of the area of the settlements,
as can be observed in figure 5, which highlights the evolution of deforestation in settlements in the period
2000 to 2013.

TABLE 5
Evolution of Deforestation in Settlements (2000-2013) - Accumulated Areas (Ha)

Deforestation in the Deforestation in
Year Municipality Settlements
2000 310,580 3795945
200 404,540 53, 502.67
2004 495 6.0 11, 16689
2006 364,520 14393116
2005 648 BR0 17491536
2010 TO0, 200 [95.486.33
2012 T30.610 Z11.759.64
2013 45,570 il LR B
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Source: PRODES, 2013.

Despite the decrease in the annual rate of deforestation in the settlements, thus accompanying the trend
that encompasses the States that make up the Legal Amazon, the analysis of accumulated deforestation for
the period 2000-2013, that is, the aggregation of the measurement of the years in question by Prodes, an
evolution has been detected in the deforested areas included in settlement projects, from the increase of
180,332.66 hectares of deforested areas, reflecting the need for intense and effective measures to combat and
prevent deforestation in these areas.

Table 6 shows that the higher increases in deforestation rates observed for the settlements in the
municipality reflect the increase in the implementation of new projects, coinciding with its main years
of creation (2001 and 2003). This finding is in line with the statements of Castro & Watrin (2013),
showing that the implementation of settlement projects in the Amazon is an activity that generates large
environmental impacts when it is not accompanied by adequate planning.

TABLE 6
Comparison of Deforestation Rates in Novo Repartimento

Year Deforestation Rate in the Municipality (Ha) Deforestation Rate in Settlements (Ha)
2001 67,220 33.426.77

2002 22,740 9.176,45

2003 52,220 20,913.88

2004 45,860 16,690.34

2005 21,320 %,133.14

2006 44,590 13,582.13

2007 36,13 13,080.55

2008 48.230 21.902.65

2009 28,920 12,820.76

2010 22,400 10,750.21

2011 18,310 5,789.99

2012 12.100 6,983.32

2013 14.970 7.032.47

Source: PRODES, 2013.

No new settlement projects were created after 2005. However, the year 2008 is noteworthy, similarly to
what happened in the Amazon, there was a sudden increase in deforestation, reflected in the state of Pard
and in the municipality of Novo Repartimento, pointed out by Arraes et al. (2012), due to the increase in
the price of commodities such as meat and soy. It is inferred, therefore, that the same vectors of deforestation
present on the other scales - regional, state and municipal - may have acted in the settlement areas.

In spite of the falling trend of increases in deforestation, it is important to note the important
implications that existing deforested areas have for environmental changes, depending on the landscape
context (BRONDIZIO etal., 2009). The investigation of these implications to characterize and evaluate the
impacts in areas of the Amazon is addressed by Fearnside (2005) and Abranches (2014).
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RESULTS AND DISCUSSION

According to data obtained and summarized in Table 3, there was a significant increase in deforestation in
the municipality of Novo Repartimento, which rose from 310,580 hectares in 2000 to 745,570 hectares in
2013, representing an increase of 141.67% in deforested areas in 13 years. Overall, this rate represents an
average annual loss of 33,845 hectares of forest in this period.

As this research assumed, deforestation in settlement areas is a significant component of deforestation in
the municipality of Novo Repartimento. It is evidenced that the results of the analysis of land use change in
settlements from 2000 to 2013 show that 218,292 hectares (14% of the area of the municipality) of forest
cover had been deforested by 2013. This amount corresponds to approximately 50% of the total deforested
area in the municipality during the same period, that is, 439,990 hectares.

The settlements that presented the greatest losses of forest areas were: P.A. Nossa Senhora da Guia, with a
deforestation rate of 83% in relation to the total area of the settlement; P.A. Manuelito, with a deforestation
rate of 81% in relation to the total area of the settlement; and P.A. José Martins Pessoa, with a deforestation
rate of 80% in relation to the total settlement area. In 2013, of the 31 settlements detected, only P.A. Carajés
and P.A. Iolanda had deforestation rates below 50% of their total area; 45% and 32%, respectively.

Itisnoted that the higher the density of families in the settlements, the greater the proportion of deforested
arca. The search for areas in this region has already been exposed by Homma et al. (2001), who athrmed that
the Southeast of Para is the destination of migrants from other regions of the country. Such a claim can be
substantiated by the population growth of the municipality related to the period under study, as presented
in table 7.

TABLE 7
Population Growth in the Municipality of Novo Repartimento

Year 2000 ‘ 2002 ‘ 2004 2006 ‘ 2008 2010 2012 2013

Populafion ‘ 41817 ‘ 44,610 ‘ 48,846 ‘ 51,627 ‘ 54.506 ‘ 62,050 ‘ 65.106 ‘ 67.652

Source: IBGE, 2013.

Calandino et al. (2012) stress that the settlement policy selects families of great socio-economic fragility,
but since the same settlement policy is ineflicient in creating socioeconomic conditions conducive to
establishing the families, they end up supporting themselves with solutions of rapid financial return, such as
logging or the sale of lots. In other words, they clear the forest precisely because they fulfil the characteristics
required of Agrarian Reform beneficiaries, expressed in their socioeconomic vulnerability.

Another possible cause for the advance of deforestation in settlement areas is the expansion of cattle
ranching. With the increase in the implementation of the CAR (Rural Environmental Register) in the
municipality, whose coverage before 2008 was 14,535.46 hectares (2 properties) and, in 2003, had already
reached a total of 199,345.58 hectares (1,604 properties), the demand for credit programs subsidizing
investments in the new activities also increased. They were considered more profitable, justifying the increase
of the municipality’s livestock herd. Far more significant than population growth, in 2012 the expansion of
the herd in the municipality of Novo Repartimento represented a six-fold increase in the number of cattle
relative to the year 2000, as shown in table 8.
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TABLE 8
Expansion of the Cattle Herd in the Municipality of Novo Repartimento
Year 2000 2002 2004 | 2006 | 2008 ‘ 2010 2012
Numbr of '
Heads of 130,540 148,989 454,051 460,650 381,628 631,504 791,795
Cattle |

Source: SAGRI, 2012.

The New Forest Code has brought with it the intention of promoting promote actions to combat
deforestation and forest fires, the adoption of more sustainable practices and changes in environmental
policy. However, there was an increase in deforestation rates in settlement projects, associated to the change
in the reference of the quota of rivers to establish Permanent Protection Areas (APPs) and the forest
recomposition rule, which reduces the requirements for small properties.

In partnership with the Brazilian Institute for the Environment and Renewable Natural Resources
(IBAMA) and state and municipal agencies, INCRA carries out activities to supervise and comply with
environmental laws; however, due to the small number of employees of these agencies, the difficulty of access
to many settlements and their extensive area, it is increasingly difficult to promote actions to control and
supervise settlement projects efficiently.

Defined as an agricultural development policy, land credit provides an opportunity for financing
settlements for land acquisition and the structuring of new productive units with the implementation of
infrastructure. Created to be a policy promoting sustainable development and environmental conservation,
it has been associated with increased deforestation, since it increases the demand for land ownership and
enhances agricultural activities.

In order to change this scenario and to develop sustainable productive activities and the environmental
recovery of already degraded areas in the settlements, INCRA prepared the Program for Prevention, Combat
and Alternatives to Illegal Deforestation in Settlements of the Amazon (Settlements in the Amazon), created
through INCRA Ordinance No. 716, of November 27, 2012, in partnership with the Ministry of Agrarian
Development (MDA).

However, the municipality of Novo Repartimento is still a target for environmental monitoring and
enforcement efforts, being considered as a “Priority Municipality” by the Ministry of the Environment. To
leave the list, a municipality must meet three criteria: reduce deforestation to less than 40 km2 per year;
implement the Rural Environmental Register (CAR) in 80% of its territory, excluding indigenous lands and
protected areas; and have deforestation less than or equal to 60% of the average deforestation of the previous
two years (FUNDO VALE, 2012).

To achieve these goals, municipal management will need to develop activities with an emphasis on
settlement projects, since they have been responsible for approximately 50% of deforestation in recent years
(2000 to 2013), thus contributing to socio-environmental improvements and strengthening initiatives to
develop sustainable activities.

FINAL CONSIDERATIONS

The results found are important to show the influence that Agrarian Reform settlements have on the total
deforestation in the municipality, as evidenced by an increase of 141.67% in deforested areas in 13 years.
Besides agriculture, among the main agents of deforestation is the expansion of cattle farming, which is the
cause of the conversion of forest areas to extensive pasture regions.

In conclusion, it should be noted that 218,292 hectares (14% of the area of the municipality) of forest
cover were deforested in the period from 2000 to 2013, corresponding to approximately 50% of the total



Mon1QUE HELEN Cravo SoARES FARIAS, ET AL. IMPACT OF RURAL SETTLEMENTS ON THE DEFORESTATION
OF THE ...

deforested area in the municipality during the same period; 439,990 hectares. These results confirm the
hypothesis that the settlement projects have a great potential to generate deforestation and forest degradation
in the municipality of Novo Repartimento. In addition, the challenge of managing settlement projects is to
ensure access to land for smallholders, thereby securing their source of income from appropriate productive
initiatives, as well as conserving available forest resources. To this end, it is important to strengthen
public policies appropriate to the reality in the settlements, taking into account the concrete needs and
particularities of the settlers, such as the improvement of the infrastructure of the projects and the feasibility
of access to information regarding the markets for forest and agricultural products.
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