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ABSTRACT:

Anthropic transformations, partly driven by human activity, have been causing disruptions in ecological
patterns and processes within watersheds over the years, leading to landscape instability. Within this context,
Hemeroby evaluates the intensity of alterations in landscape structure and function, classifying them based
on their level of naturalness. Thus, the objective of this study is to analyze the landscape of the Turvo River
Watershed in Barra do Turvo/SP according to Hemeroby levels. Vector files of vegetation cover and land
uses from 1990, 2000, 2010, and 2020 were integrated using the ArcGIS Intersect tool with vector files
of pedology, geology, geomorphology, relief amplitude, slope, climate, and erodibility. After combining
the files, Hemeroby levels were classified to produce maps. The results of Hemeroby levels in the studied
watershed ranged from Minimum (encompassing forest classes and water), with low technological and energy
dependence for maintaining ecological functions, to Very High (covering the urban area of Barra do Turvo/
SP), with high technological and energy dependence and low self-regulation capacity. The landscape of the
investigated watershed exhibits a high level of human intervention due to agricultural practices, resulting in
secondary vegetation and urban influence. Thus, the study of Hemeroby is important for evaluating negative
impacts on the local ecosystem, thereby aiding in landscape planning and decision-making at municipal, state,
and national levels.

Keywords: geotechnologies; Vale do Ribeira region; protected area; quilombola population.
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RESUMO:

As transformagdes antropicas desencadeadas, em parte, pelos seres humanos tém provocado o desequilibrio
dos padrdes e processos ecologicos nas bacias hidrograficas ao longo dos anos e, consequentemente, a
instabilidade da paisagem. Nesse contexto, a Hemerobia avalia a intensidade das alteragdes na estrutura e
na funglo da paisagem e as classifica conforme seu grau de naturalidade. Com isso, este estudo tem como
objetivo analisar a paisagem da Bacia Hidrografica do Rio Turvo no municipio de Barra do Turvo/SP de acordo
com os Graus de Hemerobia. Os arquivos vetoriais de cobertura vegetal e os usos da terra nos anos de 1990,
2000, 2010 e 2020 foram combinados, por meio da ferramenta Intersect do ArcGIS, com os arquivos vetoriais
de pedologia, geologia, geomorfologia, amplitude do relevo, declividade, clima e erodibilidade. Apos a
combinagdo dos arquivos, os Graus de Hemerobia foram classificados para que os mapas fossem gerados.
Os resultados dos Graus de Hemerobia na bacia investigada correspondeu desde Minimo (compreendendo
as classes florestais e agua) com baixa dependéncia tecnologica e energética para a manutengio das fungdes
ecologicas a Muito alto (abrange a area urbana de Barra do Turvo/SP) com alta dependéncia tecnoldogica
e energética e baixa capacidade de autorregulagdo. A paisagem da bacia investigada apresenta grau alto
de intervencdo humana causada pela pratica da atividade agropecuaria, consequente vegetagdo secundaria
e influéncia urbana. Portanto, o estudo da Hemerobia é importante para avaliar os impactos negativos no
ecossistema local, colaborando para a construgio do planejamento da paisagem e para as tomadas de decisdo
em nivel municipal, estadual e nacional.

Palavras-chave: geotecnologias; regido Vale do Ribeira; area de protegdo; populagao quilombola.

1. Introduction focusing on complex structural characteristics and

Human rationality, based on the intensive use
of natural components, culminated in the degrada-
tion of the natural environment and, consequently,
the unsustainability of ecosystems. The socio-envi-
ronmental context transformed by this relationship
has demanded an integrated view of environmental
problems at the heart of its multiple ecological rela-
tionships. This scenario implies a transformation in
established knowledge paradigms, demanding new
methodologies that can help to conduct a process
of reconstructing knowledge integrated with reality
and that systematically considers the totality (Leff,

2011).

From this perspective, Complexity Theory'
can clarify interactions between society and nature,

managing the use of natural components in socio-
economic and ecological systems. This management
needs to be adaptive in its objects and approaches,
seeking the sustainability of the system and its
self-organization because, without the latter, the
former is simply unattainable (Norberg & Cum-
ming, 2008).

Given the above, there has been discussion
about the negative impacts of the way human beings
relate to nature when maintaining and conserving
natural components, especially when referring to
their use in the process of production and repro-
duction of spatiality. From this perspective, the
concept of environmental quality contributes to the
understanding of an eco-socio-systemic landscape,
which comes from the actions or socio-cultural

! Complexity Theory, according to Morin and Moigne (2000), is based on three theories (information, cybernetics, and system) fundamental
to the understanding of Organization Theory in conjunction with the ideas of Von Neumann, Von Foerster, and Prigogine on self-organization.
This association brings fundamental elements to understanding the three principles (dialogical, recursion, and hologrammatic) that govern the
complexity paradigm.
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manifestations of society. In this way, thinking
about the ecosystem balance and the society-nature
relationship goes back to the past, in the sense of
understanding the process of (de)construction of
the transformations that took place in the non-tra-
ditional society's way of thinking, integrating, and
producing with its territory (Naves & Bernardes,
2014).

In this context, the study of landscape has
become a resource for investigating the complex
society-nature relationship, enabling systemic and
integrated understanding. Based on the integrated
thinking approach proposed by Bertrand (1968),
based on Ludwig Von Bertalanfty’s General Sys-
tems Theory, the landscape is configured in a hybrid
approach, susceptible to the association of oppo-
sites: nature and society, subjective and objective,
individual and collective, theoretical and practical,
science and culture, ordinary and extraordinary.

Thus, the focus redirects to the environmental
system based on the integrated perspective between
the biotic, abiotic, and anthropic elements in the
landscape. In this way, systemic theory contributes
to expanding the process of reflection on the concept
of landscape, leading to the understanding of natural
systems based on their structure and functioning
(Guerra & Margal, 2010; Costa, 2020).

From this perspective, scholars have devel-
oped tools and mathematical models that capture
multiple spatial layers and connections that involve
socio-environmental systems and how they are
connected. The assistance of Remote Sensing and
the Geographic Information System (GIS) facili-
tated the identification and analysis of changes in
biophysical components through society’s actions.
Both geotechnologies are “our most important

holistic tools for landscape study, planning and
management” (Naveh, 2002, p. 15).

Therefore, this study focuses on the soci-
ety-nature relationship through the hemerobic land-
scape approach, which analyzes the environmental
quality of the water unit, considering it an essential
body of water for the local society, specifically for
quilombola populations, and for connecting the
Sustainable Development Reserve Quilombos Barra
do Turvo (RDS+QBT). From this perspective, this
study aims to analyze the landscape of the Turvo
River Watershed in the municipality of Barra do
Turvo, Sdo Paulo, according to the Hemeroby
Levels.

1.1. Landscape hemeroby

Anthropogenic changes carried out in the
landscape, in part, by humans, affect the survival
of plant and animal species, energy exchanges, and
ecosystem matter. However, the limits the ecosys-
tem imposes on human beings are often overlooked,
as they treat the ecosystem as a product that must be
explored and subordinated to their interests (Favero
et al., 2008).

Therefore, a concept capable of synthesizing
these questions about the state the landscape is
in and how to describe it is hemeroby. It can be
understood as a “totality of changes in landscapes,
classified according to the level of naturalness” (Su-
kopp, 1972, p. 115-116, our translation), as well as
the “level of technological and energy dependence
for the maintenance of ecosystem services” (Haber,
1990, p. 135-136). Therefore, for Sukopp (1972, p.
113, our translation), hemeroby is “conceived as the
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totality of the effects of humans on ecosystems,”
directly or indirectly.

According to Jalas (1955 apud Troppmair,
1989), the concept refers to the “domination and/
or alteration of landscapes,” establishing itself in
six hemerobiotic states associated with the level of
naturalness, ranging from conserved to anthropized
(Table 1):

Given the above, there are no scalar limits to
delimit hemeroby from landscapes. For example,
Troppmair (1983) applied the concept on a small
scale (1:2.000.000) to the state of Sao Paulo, while
Favero et al. (2008) applied it to a river watershed
with a scale of 1:250.000. Kroker et al. (2005),
Kroker (2008), and Silva & Faria (2021) applied it
in urban areas, at scales close to 1:10.000. Thus, the
concept of hemeroby, developed by Sukopp (1972),
is adapted for use at different scales and in urban
and rural landscapes.

In recent years, several authors described the
hemeroby levels based on a definition that desig-

TABLE 1 — Levels of naturalness and hemerobic state.

nates the totality of effects that occur when there is
human interference in ecosystems and, consequent-
ly, in the structure and dynamics of landscapes.
Thus, the level of hemeroby results from these
effects on the respective location.

1.2. Watershed (WS)

The concept of Watershed (WS) has been in-
creasingly expanded and used in the investigation of
Hemeroby in the landscape. From this perspective,
according to Christofoletti (1981), WS presents
characteristics regarding its shape and structure,
which reflect the effects on the ecosystem and,
therefore, on the landscape through its constituent
elements, in addition to economic and social factors
(Cunha, 2008). Barrella et al. (2001) add that the
WS is formed in the relief's high regions, where
rainwater runs superficially and forms streams and
rivers or infiltrates the soil to form springs and the
water table.

Naturalness 1* 2% 3* 4* 5% 6*
Natural A-hemerobic No No No 0 0
Almost natural Oligo-hemerobic Little No Most spontaneous species <1 5
Semi (agro) . . . Another .

natural Meso-hemerobic Little Superficial dominant life Most spontaneous species 1-5 5-12
Agricultural Eu-hemerobic Moderate and drastic CDr(())g;mate Few spontaneous species 6 13-20
Almost Natural Poly-hemerobic Artificial substrate, Open- None and few species 2 21-80

drastic change ephemeral

Cultural Meta-hemerobic Atrtificial substrate

SOURCE: Sukopp (1972).

NOTE: 1*- Hemerobic state, 2* - Modification in the substrate, 3* - Modification in the structure, 4* - Modification in the floristic composition,

5% - Loss of natural species (%), 6* - Gain of new species (%).
ELABORATION: Authors (2021).
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The WS is a natural catchment area for precipi-
tation water that converges the runoff to a single exit
point. “This is composed of a set of sloping surfaces
and a drainage network formed by watercourses that
converge, resulting in a single bed in its exultation”
(Silveira, 2001, p. 36, our translation). It can then
be considered a “systemic space, where balances
of input from rain and output of water through
exultation are carried out, allowing watersheds and
sub-watersheds to be delineated, whose intercon-
nection forms water systems” (Porto & Porto, 2008,
p- 45, our translation).

In this context, the WS stands out as a land-
scape management unit through hemerobic analysis
and its “direct relationship with the design of a
territorial organization, in which all geoecological
areas are articulated systematically” (Mateo, 1994,
p. 587 apud Trombeta & Leal, 2016, our transla-
tion). To achieve this, according to Santos (2004), it
is necessary to establish action strategies that aim at
balancing society-nature to rationalize the use and
occupation of land.

This consists of adapting actions to the poten-
tial and support capacity, seeking the harmonious
development of spatiality and the maintenance of
the environmental quality of the landscape. It em-
phatically works under the logic of the potential and
vulnerability of the natural environment, defining
and spatializing occupations, actions and activities,
according to the identified characteristic.

1.3. Eco-socio-systems

The conceptual part on Ecology-Society-Sys-
tem is the basis for understanding society-nature
interaction, implying the quality of the landscape.

Ollagnon (2002, p. 175, our translation), when
referring to the term ecosystems, mentions another
terminology, eco-socio-systems, to designate “ac-
tion systems aimed at environmental quality, which
are based on an adaptive relationship between hu-
man beings and their environment.” In this aspect,
Guimaraes (2004, p. 03, our translation) concep-
tualizes it as an “ecosystem that comprises natural
resources and space, that is, the sociosystem”. In
other words, the human being, on the one hand,
forms the organization of society in its technical,
economic, social and cultural aspects; on the other
hand, they form the sociosystem — the place where
living beings live.

From this perspective, the analysis of the
environmental quality of the landscape through
Hemeroby directly influences the production of
energy and matter, which are responsible for the
balance of ecosystem services. Society is also part
of this interaction, or rather, this mutual relation-
ship in which human beings develop and improve
techniques that conserve the natural components in
their territory and that, consequently, contribute to
the quality of the environment. “Knowledge of this
action, that is, of the behavior and strategy of the
actor-situated-in-their-natural-and-human environ-
ment, requires a true ecology of action, appropriate
to the problems faced” (Ollagnon, 2002, p. 183, our
translation).

In this study, the ecology of action is a set of
practices developed by quilombola populations,
which have been adapting over the years in their
living space due to external hegemonic pressures
on their territory. These pressures interfere with
the dynamics of the landscape, affecting the en-
vironmental quality of the place where they live.
A systemic approach is necessary to understand
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these relationships, as traditional populations and
their territory can be defined as a “set of material
and immaterial elements that contribute to the
maintenance and development of the identity and
autonomy of their people over time and in space,
through the adaptive process” (Ollagnon, 2002, p.
183, our translation). At the same time, this defini-
tion is presented as objective and relational, mutual
and adaptive. Even better, they are environmental
and social systems in symbiosis, forming the totality
of traditional peoples who reflect on their identity
and are protagonists of their territory.

In this context, the society-nature relationship
for the study of landscape and environmental qual-
ity (hemeroby) integrates different analysis criteria
and generates information about the evolution of
degradation, the current state directly implying the
present and future quality of the investigated area.
These characteristics encompass a set of questions
related to understanding the biophysical attributes
of the place analyzed.

2. Materials and methods
2.1. Turvo River Watershed (BHRT)

The Turvo River watershed is located in the
mesoregion of the South Coast of Sdo Paulo, in the
Ribeira River watershed region, covering the mu-
nicipality of Barra do Turvo (Figure 1). It is part of
the Atlantic Forest biome, totaling an area of 714.41
km?2. It is formed by 16 sub-watersheds: the Cedro
II Stream, the Stream of Salto, the Monjolo Stream,
the Sem Nome [No Name] Stream, the Ribeirdo do
Meio, the Ribeirdo do Veado, the Ribeirdo Grande,
the Anhézinho River, the Barreiro River, Bonito

River, Herval River, Faxinal River, Fortuna River,
Pedra Preta River, Turvo River, and the Turvo River
Interwatershed.

The main economic activities are commerce,
tourism, and agriculture (IBGE, 2021). Land uses
in 2006 and 2017 focused on agriculture, involving
permanent and temporary crops, in addition to the
cultivation of flowers (IBGE, 2017). There were al-
so other types of uses in the municipality of Barra do
Turvo involving pasture and agroforestry systems.

The BHRT comprises seven communities,
four of which are quilombolas, recognized by the
Palmares Foundation and the Sao Paulo State Land
Institute (ITESP): Cedro, Ribeirdo Grande-Terra
Seca, Pedra Preta-Paraiso, and Reginaldo, and three
non-traditional (Barreiros, Ribeirdo Bonito Anhe-
mas, and Agua Quente). In addition to Permanent
Protection Areas (PPA), the Sustainable Develop-
ment Reserve Quilombos Barra do Turvo (RDS-
QBT) assembles a mosaic formed by 5,826.46
ha, in which there are three quilombos and their
respective number of families, namely Cedro (23
families), Ribeirdo Grande-Terra Seca (77 families),
and Pedra Preta-Paraiso (80 families).

In this context, in the extension of the BHRT,
the quilombola populations practice and develop
land management techniques in the middle of the
Atlantic Forest and domesticate plants, undoubtedly
establishing an agri-food heritage. These groups
develop, by their own means, an agricultural cal-
endar capable of offering specific foods throughout
the year. They express a reading of nature in their
practices, developed in a movement of empiri-
cal and everyday relationships that contribute to
building their identity and way of life. They are
traditions and customs reconciled and adapted to
the biophysical space over time in an evolutionary
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FIGURE 1 — BHRT in the national, state, and municipal contexts, highlighting the location of quilombola communities in the RDS-QBT.

SOURCE: The authors (2021).
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process, dependent on the place in which they live.
These actions contribute to the conservation of local
biodiversity as they are considered sustainable and
strengthen agrobiodiversity and genetic heritage in
the Vale do Ribeira region (Rodrigues et al., 2020).

Thus, over the years, the transformations
of the landscape in the BHRT present different
perspectives, as they include quilombola groups
(traditional) and farmers who develop pasture
activities (non-traditional), both providing indi-
vidualized ways of using the land. These groups
contribute to landscape changes at different levels.
However, the investigated watershed is an important
water source, essential for maintaining the region's
socio-biodiversity.

2.2. Methodological procedures

To prepare maps of vegetation cover and land
use, which are the basis for identifying Hemeroby
Levels, images from the years 1990, 2000, 2010,
and 2020 were used, referring to orbit/point 220/77
of the satellites Landsat 5, Thematic Mapper - TM
sensor and Landsat-8, Operational Land Imager
(OLI) sensor, both with 30 meters of spatial reso-
lution. To prepare the mappings for the dates from
1990 to 2010, we used the images generated by the
Landsat 5 satellite, whose scenes were obtained free
of charge on the website of the Brazilian National
Institute for Space Research (INPE), and for the
year 2020, we used the scene from the Landsat 8
satellite, obtained free of charge from the United
States Geological Survey website (USGS, 2020).

The processing of the images covering the
BHRT on each date used GIS Spring, version 5.4.3
(Camara et al., 1996). We selected the images with

less cloud cover. In Spring, the Geographic Data-
base (BDG) was created, adopting the following
cartographic parameters: Datum SIRGAS 2000,
metric coordinate system, and Time Zone 22 South.
The 2020 image was used in two ways to generate
the maps: in recording images from the Landsat
5 satellite using the Screen by Screen method in
Spring, due to the 2020 image being made available
with georeferencing, and in preparing the map of
vegetation cover and land use in 2020. The images
were cropped by the vector file according to BHRT.

After cropping, the stages of segmenting and
classifying the dates began. Area similarity values of
8 and 8 were adopted for 1990 to 2010, respectively.
Due to the radiometric characteristics of the Landsat
8 Satellite being different from those generated by
Landsat 5, values of 80 were adopted for similarity
and 80 for area. The similarity parameter shows the
smallest pixel value the GIS will use to form a class
or whether a class will be created from a given pixel
(Vasconcelos & Novo, 2004). The area parameter
is calculated in pixels by the GIS, indicating the
minimum number of pixels that will be grouped to
form a class (Kreitlow et al., 2016).

Next, the segmentation and classification stag-
es of the date scenes began—segmentation using the
region growth method and classification according
to the scenes of each date. This stage was divided
into two parts in the GIS. The first is called training
by the GIS, according to Florenzano (2011), and
the second stage, classification, was performed as
explained by Neves et al. (2019).

The last phase performed in Spring was the
matrix-vector conversion. Once completed, the
vector files were exported in vector format (.shp)
so that adjustments could be made to the classes in
ArcGIS (ESRI, 2019) when necessary. Subsequent-
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ly, map layouts for each date were created, and the
areas in hectares and square kilometers that each
class occupied on each of the mapping dates were
quantified.

The validation of the vegetation cover and
land use maps occurred through IBGE data and
through fieldwork carried out in June 2021, when
the observed landscape was recorded through
photographs (photographic camera and Unmanned
Aerial Vehicle - UAV), and that the locations where
the photographs were taken were georeferenced
via GPS.

For the analysis of Hemeroby, we adopted the
proposal by Kroker (2008), adapted by Mezzomo &
Gasparini (2016), in which landscapes are classified
in levels according to the level of their alteration.
The vector files of vegetation cover and land use
(1990 to 2020) associated with the attributes of pe-
dology, geology, geomorphology, relief amplitude,
declivity, climate, and erodibility were combined
using the ArcGIS Intersect tool, whose vector
files were partially acquired on the INPE website
(INPE, 2021). After downloading, the study areas
were cropped into the vector file, thematic maps
were created, and the classes of each attribute were
quantified in hectares, kilometers, and percentages.

Subsequently, the Hemeroby Levels were clas-
sified (Table 1), and the area values of each BHRT
class investigated were quantified:

3. Landscape hemeroby at the BHRT

The human actions in the BHRT landscape
resulted in different Hemeroby Levels (Table 2),
as they refer to the various transformations that

occurred in its structure and functioning, resulting
in changes in its state (Figures 2, 3, 4, and 5).

The minimum level, over the years researched
at BHRT, was greater than 70%, showing that there
are conserved areas in which there is little or no
human interference. It is noteworthy that natural
phenomena, such as rain and fires, among other
factors, can alter the state of the landscape and,
as a consequence, cause instability in ecosystem
services.

The other Hemeroby Levels (low, medium,
high, and very high) in the watershed studied fluc-
tuated — that is, they are anthropized areas. Among
the main negative impacts influenced by humans is
agricultural activity, which creates extensive areas
of secondary vegetation, in addition to the expan-
sion of urbanization. Therefore, the hemerobic
classification of the landscape in the BHRT proved
to be heterogeneous and could not be classified with
a single level, as it would not represent the particu-
larities of the dynamics of change in the components
of the watershed’s landscape.

The impacts mentioned along the territorial
extension of the watershed may be related, accord-
ing to Ferreira (2005), to the construction of the
Regis Bittencourt highway (BR-116) in 1961, which
contributed to the increase in the flow of people
interested in acquiring land in the watershed region,
interfering in the dynamics of the local landscape.
As aresult, occupation in the watershed intensified,
but the population density increased from the 1980s
onwards.

From that decade onwards, another point, ac-
cording to Bim (2013), refers to the state economy
in the Vale do Ribeira region, which comprises
the BHRT, the intensification of the commercial-
ization of agriculture, and the transformation of
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TABELA 1 — Critérios para classificagdo da Hemerobia da paisagem na BHRT.

Hemeroby Landscape

Levels Landscape Feature Composition* Example (Drone Images) Color
Lol
Minimum rey dep X . FloO+Am, and
maintain the functionality
. . FloO+Dm
of ecological functions
Low VegS+Sp
Medium Ap
High Ap
High technological and
Very High energy dependence for Tu
maintaining ecosystem
functionality; low capacity
for self-regulation and little
or no natural vegetation
Maximum -

SOURCE: Mezzomo & Gasparini (2016), adapted for the landscape study at BHRT.

NOTE: *Agriculture (Ap), Montana Dense Ombrophylous Forest Upper-Montana (FloO+Am), Dense Ombrophylous Forest Montana (FloO+Dm),
Secondary Vegetation without Palm Trees (VegS+Sp), Urban influence (Iu).

ORGANIZATION: The authors (2021).
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TABLE 2 — Areas and relative percentage of Hemeroby Levels in the BHRT.

Hemeroby level 1990 % 2000 % 2010 % 2020 %

Minimum 62.251,79 87,14 50.854,84 71,18 52.393,61 73,34 53.454,63 74,82
Low 2.582,70 3,62 1.800,46 2,52 1.868.,23 2,62 3.464,65 4,85
Medium 3.258,43 4,56 10.519,54 14,72 9.206,84 12,89 8.223,29 11,51
High 3.307.61 4,63 8.216,07 11,50 7.917,08 11,08 6.230,17 8,72
Very High 40,43 0,06 50,05 0,07 55,20 0,08 68,23 0,10
Total 71.440,96 100 71.440,96 100 71.440,96 100 71.440,96 100

SOURCE: The authors (2021).
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FIGURE 2 — Hemeroby Levels at BHRT in 1990

SOURCE: The authors (2021).

FIGURE 4 — Hemeroby Levels at BHRT in 2010
SOURCE: The authors (2021).

FIGURE 3 — Hemeroby Levels at BHRT in 2000

SOURCE: The authors (2021).

FIGURE 5 — Hemeroby Levels at BHRT in 2020

SOURCE: The authors (2021).

Desenvolv. Meio Ambiente, v. 64, p. 40-59, jul./dez. 2024.

50



traditional production techniques, demanding the
use of agricultural inputs and implements, which
contributed to changing the environmental state of
the landscape. The author states that two movements
occurred during this period: family farmers, who
migrated from the countryside to urban centers, and
those who went to areas less suitable for agriculture,
that is, to areas of parks and reserves, accentuating
the land problems in the region.

In this context, the potential and limitations of
the environment must be analyzed to study which
compatible technologies should be used. Mota
(1981, p. 192) and Nucci (2008, p. 03, our transla-
tion) call them “natural capacity for use or support,”
a term related to the limits and the occupation of
the territory, considering that the ecosystem can
offer self-regulation and the cycling of nutrients
and matter. The concepts of support capacity and
sustainable development are interconnected since
this duality is only possible when thinking about
sustained production over time if the environment
can support it (Pires & Santos, 1995).

The support capacity of the ecosystem must
be related to the use of natural components and the
intensity at which they are used, which, in turn, is di-
rectly or indirectly linked to demographic numbers.
Junk (1995, p. 52, our translation) questions how the
“capacity of an ecosystem can sustainably support
the maximum number of human population under
a given production system.” This analysis is one
of the priority objectives for proposing a suitable
scenario for the occupation of any geographic area,
taking as reference the limits of its support capacity
associated with the local ecosystem.

From this perspective, it is worth highlighting
the functions performed by the ecosystem, accord-
ing to Constanza et al. (1997), De Groot (2006), and

Belém & Nucci (2011). Based on the transformation
of the landscape, the level of energy and technolog-
ical dependence, and the self-regulation capacity
of ecosystem services, they can be classified into:

- regulation (minimum level): areas whose
capacity of natural and semi-natural ecosystems
to regulate essential ecological processes contrib-
utes to the maintenance of environmental health
by providing good quality air, water, temperature,
climate, and soil,

- support (low level): these areas provide
support for housing, infrastructure, tourism, and
research. Vegetation provides support for countless
species of terrestrial and aquatic plants and animals,

- production (medium, high and very high
levels): the ecosystem provides raw materials for
industry, food, energy resources, and genetic ma-
terials,

- information (minimum level): natural ecosys-
tems that contribute to mental health by providing
opportunities for reflection, spiritual enrichment,
cognitive development, and aesthetic experiences.

From this perspective, the landscapes classi-
fied as minimum level of hemeroby or a-hemerobic
in the BHRT presented a level of naturalness classi-
fied as “natural,” exhibiting minimum technological
and energy dependence since they are areas covered
by Dense Ombrophylous Forest Alto-Montana and
Montana, in addition to the water bodies being in
good condition with little or no human influence
(Figure 6). The relief ranges from flat to moun-
tainous, with acrisol, which has medium erosion
capacity, cambisol with high erodibility, and neosol
with very high erodibility.

In this case, the ecosystem performs regula-
tory and information functions, contributing to the
maintenance and conservation of the landscape. It
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FIGURE 6 — Landscape with minimal hemeroby in the BHRT, riparian vegetation is preserved, contributing to water conservation.

SOURCE: LabGeo/UNEMAT (2021).

has a high capacity for self-regulation as it does not
suffer direct anthropogenic actions (Belém & Nucci,
2011). However, if it is deforested for agricultural
use, erosion processes will be triggered, and the soil
will be carried by rain into water courses, causing
siltation.

In the BHRT, the landscape classified as low
level of hemeroby or oligo-hemerobic has an “almost
natural” level of naturalness, with low technological
and energy dependence. It comprises areas covered
by secondary vegetation (Figure 7), whose relief
covers the flat to mountainous phases, with the
presence of acrisol (medium erodibility), cambisol
(high erodibility), and neosol (very high erodibil-
ity). The watershed area includes areas deforested
for agricultural, livestock, and leisure purposes, as
well as those abandoned shortly after use so that the
forest regeneration process can occur.

The function performed by the ecosystem in
this landscape is supportive because the arca was
anthropized but has ease of infiltration due to the
presence of plant species in the process of regenera-
tion, which minimizes the damage caused by human

action. However, the capacity for self-regulation
is limited due to changes in the landscape (Belém
& Nucci, 2011). Therefore, in some situations, for
the maintenance of these areas, the use must be in-
terrupted, aiming at the regeneration of vegetation
and land, which will contribute to the completion of
ecosystem services, as the predominant vegetation
provides support and shelter for several species of
plants and animals. Despite not being culturally
elaborated landscapes, these areas are maintained
and conserved due to traditional agricultural prac-
tices developed by quilombola groups in the BHRT.

In the landscape classified as medium hemero-
bic or meso-hemerobic, corresponding to the “semi
(agro) natural” level of naturalness, with medium
technological and energy dependence, the research
area corresponds to areas destined for agricultural
activity, with the presence of exposed soils, and
with the implementation of the BR-116 highway,
which contributed to the environmental imbalance
(Figure 8). This level comprises several phases
of relief, such as flat, gently undulating, strongly
undulating, and mountainous, with the presence
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FIGURE 7 — Landscape with a low level of hemeroby in the BHRT, resulting from disturbance to the vegetation, presence of traditional buil-

dings, and agricultural cultivation.
SOURCE: LabGeo/UNEMAT (2021).

FIGURE 8 — Landscape with a medium degree of hemeroby in BHRT, resulting from the implementation of Régis Bittencourt highway (BR-

116) and the presence of farmers.
SOURCE: LabGeo/UNEMAT (2021).

of acrisol (medium erodibility) and cambisol (high
erodibility) soils:

The role played by the ecosystem in this
landscape is support and production. However, the
capacity for self-regulation is limited due to human
activities (Belém & Nucci, 2011).

This type of landscape is intentionally creat-
ed by society, whose technological dependence is
necessary for its use and management of the area.

In this context, the landscape, in the face of the de-
velopment of agricultural and livestock practices, is
destabilized, resulting in damage to environmental
services, requiring landscape planning to indicate
the need to adopt strategies for the recovery of
degraded areas or that are in the process of deg-
radation.

The territorial extensions of the watershed
whose level of hemeroby in the landscape is high

53 RODRIGUES, L. C. et al. Hemerobia da paisagem na perspectiva ecossociossistémica na bacia hidrogréfica do rio Turvo, Barra do Turvo/SP.



hemerobic or eu-hemerobic comprise an “agricul-
tural” level of naturalness with high technological
and energy dependence. Although these are areas
intended for agriculture and livestock, there are
buildings and soil sealing, causing, over the years,
soil compaction, destabilization of ecological
functions, and disturbance of habitats that impact
environmental quality (Figure 9). The relief phases
vary from flat, gently undulating, strongly undu-
lating, and mountainous, with neosol (very high
erodibility).

The function performed by the ecosystem
in this landscape is support and production, and
the need for technologies for self-regulation oc-
curs due to the structures created by society, such
as buildings. Thus, the excessive use of natural
elements and the increase in the adverse effects
of human activities lead to increased pressure on
ecosystems (Suchara, 2018). In this way, the need
to maintain natural areas in the BHRT is reinforced
to avoid adverse effects on terrestrial and aquatic
ecosystems, a situation that tends to contribute to
a scenario of intensification of urban densification

and the degradation of water bodies, reducing the
effect exerted by surface runoff (Silva et al., 2021).

The BHRT landscapes with a very high level of
hemeroby or poly-hemerobic, classified as “almost
natural” according to the level of naturalness, have
a very high technological and energy dependence
(Figure 10) as they have characteristics similar to
those of the high level of hemeroby or eu-hemer-
obic. However, it differs due to the greater urban
density (Figure 10), whose capacity for soil erosion
is average (acrisol).

The role played by the ecosystem in this land-
scape is also support and production, even though
the capacity for self-regulation is limited due to
built areas, requiring strategic environmental plan-
ning and municipal environmental management.
This relationship helps farmers to better execute
productivity and profit processes and protect and
conserve natural components. Therefore, the aspects
responsible for this success are the sustainable man-
agement strategies applied in rural and urban areas,
thus bringing social, financial, and environmental
benefits (Melo et al., 2021).

FIGURE 9 — Landscape with a high level of hemeroby in the BHRT, resulting from the presence of buildings and areas intended for agriculture.

SOURCE: LabGeo/UNEMAT (2021).
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FIGURE 10 — Landscape with a very high level of hemeroby in the BHRT, resulting from the city.

SOURCE: LabGeo/UNEMAT (2021).

Given the above, the concern demonstrated by
the new paradigm in which society-nature relates
is linked to the adequate management of natural
components and the planning of actions aiming to
discipline their uses to make it possible for as long
as possible and for the higher number of people.
Landscape planning can be conceived as a posi-
tive process, which aims to “accommodate certain
uses on lands with better reception capabilities for
them, and as a negative process that aims to avoid
the deterioration or consumption of natural com-
ponents, such as agricultural soil and good quality
water” (Laurie, 1982 apud Nucci, 2021, p. 54, our
translation).

Therefore, the eco-socio-systemic landscape,
from the hemerobic perspective of BHRT, must be
understood as a mitigating instrument to minimize
or eliminate negative impacts that can potentially
cause future losses. Hence, it is necessary to view
it as an object of analysis capable of preventing
and promoting sustainable use in the investigated
watershed.

4. Final considerations

The forms of land use and management in the
study area, developed in part by quilombola groups,
contribute to reducing technological and energy
dependence on the BHRT due to the adoption of
traditional techniques in production systems, which
enhance the functions of the ecosystem, favoring
self-regeneration.

Thus, the importance of conserving the land-
scape and, consequently, environmental quality in
the watershed is highlighted, as it comprises an
essential conservation unit that is home to numerous
species of terrestrial and aquatic plants and animals,
in addition to quilombola groups in the Atlantic
Forest biome.

Therefore, the analysis of Hemeroby in the
BHRT in different periods is fundamental for diag-
nosing the environmental quality of the landscape
and as a monitoring tool whose future projections
can be made based on its current state. In this sense,
if adequate planning does not occur, the current
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Hemeroby Levels may change due to the negative
impacts triggered by human action.

References

Barrella, W.; Petrere Jr., M.; Smith, W. S.; Montag, L. F. A.
As relagdes entre as matas ciliares os rios e os peixes. In.
Rodrigues, R. R.; Leitao Filho; H. F. (Eds.) Matas ciliares:
conservagao e recuperagao. Sao Paulo: Editora USP, p.
187-205, 2001.

Belém, A. L. G.; Nucci, J. C. Hemerobia das paisagens:
conceito, classificacdo e aplicagdo no bairro Pici - Fortaleza/
CE. Revista Ra’ega, 21(1),204-233,2011. Disponivel em:
https://revistas.ufpr.br/raega/article/view/21247.

Bim, O. J. B. Mosaico do Jacupiranga - Vale do Ribeira/
SP: conservacao, conflitos ¢ solugdes socioambien-
tais. Revista Agraria, 1(18), 4-36, 2013. Disponivel
em: file:///D:/Downloads/81023-Text0%20do%?20arti-
20-196423-1-10-20160113%20(2).pdf

Bertrand, G. Paysage et geographie physique globale: es-
quisse méthodologique. Revue Gedgraphique des Pyrénées
et du Sud-Ouest, 39(3), 249-272, 1968. Disponivel em:
https://www.persee.fr/doc/rgpso_0035-3221 1968
num_39 3 4553#:~:text=La%20m%C3%A9thode%20
propos%C3%A9e%20tient%20compte,%C2%BB%20
et%201¢%20%C2%AB%20g%C3%A90tope%20
%C2%BB.

Brasil. Decreto n° 6.040, de 07 de fevereiro de 2007. In-
stitui a Politica Nacional de Desenvolvimento Sustentavel

dos Povos e Comunidades Tradicionais. Brasilia: DOU de
07/02/2007.

Camara, G.; Souza, R. C. M.; Freitas, U. M.; Garrido, J.
Spring: Integrating remote sensing and GIS by object-ori-
ented data modeling. Computers & Graphics, 20(3), 395-
403, 1996. Disponivel em: http://www.dpi.inpe.br/gilberto/
papers/spring.pdf

Christofoletti, A. Geomorfologia fluvial. Sao Paulo: Edgard
Blucher, 1. ed., 1981.

Costa, I. C. N. P. Abordagem metodoldgica ecologia

da paisagem: origem, enfoque e técnica de analise.
Boletim Geografico, 38(1), 91-105, 2020. Disponivel
em: https://web.p.ebscohost.com/abstract?direct=true&-
profile=ehost&scope=site&authtype=crawler&jrn-
1=01025198&AN=146563248&h=GA1tLHvCVRam-
rOjNCk2%2bQZbk%2fjoafDmOodKDcmISYWF-
6DXiAF5encSDK4VJA9Irg9vQyBquPykqMC%-
2f6ygFdMnA%3d%3d&crl=f&resultNs=AdminWe-
bAuth&resultLocal=ErrCrINotAuth&crlhashurl=log-
in.aspx%?3fdirect%3dtrue%26profile%3dehost%-
26scope%3dsite%?26authtype%3dcrawler%?26jrn-
19%3d01025198%26AN%3d 146563248

Constanza, R.; De Groot, R.; Sutton, p.; Ploeg, S. V. D.;
Anserson, S. J.; Kubiszewski, I.; Farber, S.; Turner, R. K.
Changes in the global value of ecosystem services. Global
Environmental Change,26(1), 152-158, (1997). Disponivel
em: https://www.robertcostanza.com/wp-content/up-
loads/2017/02/2014 ] Costanza_GlobalValueUpdate.pdf

Cunha, F. L. S. J. Valoragao dos servicos ecossistémicos
em bacias hidrograficas. Campinas, Tese (Doutorado em
Desenvolvimento Econdmico, Espaco ¢ Meio Ambiente)
— UNICAMP, 2008.

De Groot, R. Functions-analysis and valuation as a tool
to assess land use conflicts in planning for sustainable,
multi-functional landscapes. Landscape and Urban
Planning, 75(3-4), 175-186, 2006. Disponivel em:
https://www.sciencedirect.com/science/article/abs/pii/
S0169204605000575

Esri. ArcGis advanced: realease 10.7.1. Redlands, CA:
Environmental Systems Research Institute, 2019.

Favero, O. A.; Nucci, J. C.; De Biasi, M. Hemerobia nas uni-
dades de paisagem da Bacia Hidrografica do Rio Sorocaba
(SP) - desafios e oportunidades para conservagao da nature-
za. Geografia: ensino e pesquisa, 12(1), 2462-2479, 2008.
Disponivel em: https://search.ebscohost.com/login.aspx?di-
rect=true&profile=ehost&scope=site&authtype=crawler&-
jrnl=01025198& AN=146563248&h=GA1tLHvCVRam-
rOjNCk2%2BQZbk%2FjoafDmOodKDcecmI5SY WF6DX-
iAF5encSDK4VIA91rg9vQyBquPykqMC%2F6ygFdM-
nA%3D%3Dé&crl=f

Florenzano, T. G. Iniciagcdo em sensoriamento remoto. SA0
Paulo: Oficina de Testos, 3. ed., 2011.

Desenvolv. Meio Ambiente, v. 64, p. 40-59, jul./dez. 2024.

56


https://www.sciencedirect.com/science/article/abs/pii/S0169204605000575
https://www.sciencedirect.com/science/article/abs/pii/S0169204605000575
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=01025198&AN=146563248&h=GA1tLHvCVRamrOjNCk2%2BQZbk%2FjoafDmOodKDcmI5YWF6DXiAF5encSDK4VJA9lrg9vQyBquPykqMC%2F6ygFdMnA%3D%3D&crl=f
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=01025198&AN=146563248&h=GA1tLHvCVRamrOjNCk2%2BQZbk%2FjoafDmOodKDcmI5YWF6DXiAF5encSDK4VJA9lrg9vQyBquPykqMC%2F6ygFdMnA%3D%3D&crl=f
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=01025198&AN=146563248&h=GA1tLHvCVRamrOjNCk2%2BQZbk%2FjoafDmOodKDcmI5YWF6DXiAF5encSDK4VJA9lrg9vQyBquPykqMC%2F6ygFdMnA%3D%3D&crl=f
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=01025198&AN=146563248&h=GA1tLHvCVRamrOjNCk2%2BQZbk%2FjoafDmOodKDcmI5YWF6DXiAF5encSDK4VJA9lrg9vQyBquPykqMC%2F6ygFdMnA%3D%3D&crl=f
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=01025198&AN=146563248&h=GA1tLHvCVRamrOjNCk2%2BQZbk%2FjoafDmOodKDcmI5YWF6DXiAF5encSDK4VJA9lrg9vQyBquPykqMC%2F6ygFdMnA%3D%3D&crl=f
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=01025198&AN=146563248&h=GA1tLHvCVRamrOjNCk2%2BQZbk%2FjoafDmOodKDcmI5YWF6DXiAF5encSDK4VJA9lrg9vQyBquPykqMC%2F6ygFdMnA%3D%3D&crl=f

Freitas, A. R.; Carvalho, S. M. Classificagao hemerobica
das unidades de paisagem da bacia hidrografica do rio Cara,
Ponta Grossa - PR. Revista Cesumar, 10(1), 63-69, 2008.
Disponivel em: https://periodicos.unicesumar.edu.br/index.
php/iccesumar/article/view/697

Guerra, A. J. T; Margal, M. S. Geomorfologia ambiental.
Rio de Janeiro: Bertrand Brasil, 3. ed., 2010.

Guimaraes, M. A formagdo de educadores ambientais.
Campinas/SP: Papirus, 8. ed., 2004.

Haber, W. Using landscape ecology in planning and manage-
ment. /n: Zonneveld, I.S.; Forman, R.T.T. (Eds.) Changing
Landscapes. an ecological perspective. New York: Spring-
er-Verlag, p. 217-232, 1990.

IBGE - Instituto Brasileiro de Geografia e Estatistica. Censo
agropecuario 2017. Disponivel em: http://www.ibge.gov.
br. Acesso em: nov. 2021.

IBGE - Instituto Brasileiro de Geografia e Estatistica. Censo
demogrdfico de 2010. Disponivel em: http://www.ibge.gov.
br. Acesso em: nov. 2021.

IBGE - Instituto Brasileiro de Geografia e Estatistica. Man-
ual técnico da vegetagdo brasileira. 3° ed. Rio de Janeiro:
IBGE, 2012.

INPE - Instituto Nacional de Pesquisas Espaciais. Catdlogo
de Imagens. Disponivel em: http://www.dgi.inpe.br/CDSR/.
Acesso em: mai. 2021.

Jalas, J. Hemerobe und hemerochore pflanzenarten. Societas
pro fauna et flora Fennica, 72(11), p. 1-15, 1955. Disponivel
em: https://data.nationallibrary.fi/bib/me/W00074434900

Junk, W. 1. Capacidade suporte de ecossistemas: Amazonia
como estudo de caso. /n. Tauk-Tornisielo, S. M. (Ed.).
Andlise ambiental: estratégias e acdes. Sao Paulo: T.A
Queiroz, p. 51-63, 1995.

Kreitlow, J. P.; Silva, J. S. V.; Neves, S. M. A. S.; Neves,
R.J.; Neves, L. F. S. Vulnerabilidade ambiental e conflito
no uso da terra no municipio de Mirassol D’Oeste, Brasil.
Revista Brasileira de Cartografia, 68(10), 1917-1936, 2016.
Disponivel em: https://seer.ufu.br/index.php/revistabrasile-
iracartografia/article/view/44292/23376

Kroker, R. Transformag¢do da paisagem e estado hemero-

biotico do bairro de Santa Felicidade, Curitiba/PR. Curi-
tiba, Dissertacdo (Mestrado em Geografia) — UFPR, 2008.

Kroker, R.; Nucci, J. C.; Moletta, I. M. O conceito de hem-
erobia aplicado ao planejamento de paisagens urbanizadas.
In: Anais do International Congress on Environmental
Planning and Management Environmental Challenges of
Urbanization, Brasilia, 01 de abr., 2005.

Laurie, M. Introduccion a la arquitectura del paisaje. 1982.
In. Nucci, J. C. (Ed.) Planejamento da paisagem como
subsidio para a participag¢dao popular no desenvolvimento
urbano: estudo aplicado ao bairro de Santa Felicidade - Cu-
ritiba/PR. Porto Alegre: Editora Fi, p. 38-53, 2021.

Leff, E. Epistemologia ambiental. Sdo Paulo: Cortez Edi-
tora, 2. ed., 2011.

Mateo, J. R. Planejamento ambiental como campo de a¢ao
da geografia. In: Anais do Congresso Brasileiro de Geogra-
fos, Curitiba, 22 de jul., 1994.

Melo, D. M.; Fernandes, F. C.; Costa, S. T. S.; Silva, M.
R. L.; Roberto-Filho, M.; Chaves, P. V. A. A importancia
da gestdo rural e da sustentabilidade em pequenas pro-
priedades rurais. Revista Gestdo, Tecnologica e Ciéncias,
10(31), 1-20, 2021. Disponivel em: https://www.bing.
com/ck/a?!&&p=e26¢50509206d2d4JmitdHMIMTecyM-
jUINjgwMCZpZ3VpZDO0xYThiMjA00S1iMzdiLTZi-
YjQtMTkONCO0zMzkzYjI4MDZhYTMmaW5za-
WQINTESMA&ptn=3&ver=2&hsh=3&fclid=1a8
b2049-b37b-6bb4-1944-3393b2806aa3&psq=im-
port%c3%a2ncia+da+gest%c3%a3o+rural+e+da+-
sustentabilidade+em+pequenas+propriedades+ru-
rais.&u=alaHROcHM6Ly9yZXZpc3Rhcy5SmdWNhbX-
AuZWRI1LmJyL21uZGV4LnBocCI9nZXR1Yy9hcnRpY-
2xIL2Rvd25sb2FKkLzI IMTAVMTU2Mw&ntb=1

Mezzomo, M. M.; Gasparini, G. S. Estudo da alteragao an-
tropica (Hemerobia) da bacia hidrografica do Rio Mourao-
PR. Revista Ra’e Ga,36(1),280-301,2016. Disponivel em:
https://revistas.ufpr.br/raega/article/view/43437

Mota, S. Planejamento urbano e preservagdo ambiental.
Fortaleza: UFC, 1. ed., 1981.

Morin, E.; Moigne, J. L. L. 4 inteligéncia da complexidade.
Sao Paulo: Petropolis, 1. ed., 2000.

57 RODRIGUES, L. C. et al. Hemerobia da paisagem na perspectiva ecossociossistémica na bacia hidrogréfica do rio Turvo, Barra do Turvo/SP.


https://periodicos.unicesumar.edu.br/index.php/iccesumar/article/view/697
https://periodicos.unicesumar.edu.br/index.php/iccesumar/article/view/697

Naveh, Z. Foreword Zev Naveh. /n. Bastian, O.; Steinhardt,
U. Development and perspectives of landscape ecology.
Boston: Kluwer Acad. Publ., 1. ed., 2002.

Naves, J. G. P.; Bernardes, M. B. J. A relagao historica
homem/natureza e sua importancia no enfrentamento da
questdo ambiental. Revista Geosul, 29(57), 7-26, 2014.
Disponivel em: https://periodicos.ufsc.br/index.php/geosul/
article/view/2177-5230.2014v29n57p7

Neves, S. M. A. S.; Kreitlow, J. P.; Miranda, M. R. S.;
Galvanin, E. A. S.; Silva, J. S. V.; Cruz, C. B. M.; Vicens,
R. S. Dynamics and environmental state of vegetable cov-
erage and land use in landscape regions of the southwestern
Portion of the Brazilian state of Mato Grosso. Revista Ra’e
Ga, 46(3), 155-175, 2019. Disponivel em: https://revistas.
ufpr.br/racga/article/view/67139

Norberg, J.; Cumming, G. S; Introduction. /n: Norberg, J.;
Cumming, G. S. (Eds.). Complexity theory for a sustainable
future. New York: Columbia University Press, p. 1-7, 2008.

Nucci, J. C. Qualidade ambiental e adensamento urbano.
Curitiba: Edi¢ao do Autor, 2. ed., 2008.

Ollagnon, H. Estratégia patrimonial para a gestdo dos re-
cursos e dos meios naturais: enfoque integrado de gestdo
do meio rural. /n. Vieira, P. F.; Weber, J. (Eds.) Gestdo de
recursos naturais renovdveis e desenvolvimento: novos
desafios para a pesquisa ambiental. Sdo Paulo: Cortez, p.
171-200, 2002.

Pires, J. S. R.; Santos, J. E. Bacias hidrograficas: integracao
entre meio ambiente e desenvolvimento. Ciéncia Hoje,
19(110), 40-45, 1995. Disponivel em: https://www.cienci-
ahoje.org.br/edicao/110/

Porto, M. F. A.; Porto, R. L. L. Gestdo de bacias hidro-
gréficas. Revista Estudos avangados, 22(63), 43-60, 2008.
Disponivel em: https://www.scielo.br/j/ea/a/ccyh4ct7N-
MdbpJdhSzCRNtR/

Rodrigues, L. C.; Neves, S. M. A. S.; Mendes, M. F.;
Schaffrath, V. R.; Kreitlow, J. R. Antropizacdo em assenta-
mentos rurais de Caceres/MT e suas repercussoes no estado
de conservagdo da paisagem. Revista Acta Geogrdfica, V.
14(35), p. 165-184, 2020. Disponivel em: https://revista.
ufrr.br/actageo/article/view/5881

Santos, R. F. Planejamento ambiental: teoria e pratica. Sao
Paulo: Oficina de Textos, 1. ed., 2004.

Silva, M. A. B.; Faria, K. M. S. Hemerobia de paisagem
em areas umidas na zona urbana de Inhumas, GO, Brasil.
Terra Plural, 15(1), p. 1-16, 2021. Disponivel em: https://
revistas.uepg.br/index.php/tp/article/view/15201

Silva, F. L.; Fushita, A. T.; Cunha-Santino, M. B.; Bianchini
Junior, I. Estudo limnolégico e hemerobia de uma microba-
cia hidrografica urbana. Formag¢do (Online), 28(53), 765-
782,2012. Disponivel em: file:///D:/Downloads/8184-Tex-
t0%20d0%20Artigo-33051-32778-10-20210915.pdf

Silveira, A. L. L. Ciclo hidroldgico e bacia hidrografica. In:
Tucci, C. E. M. (Ed.) Hidrologia: ciéncia e aplica¢do. Sao
Paulo: EDUSP, p. 35-51, 2001.

Suchara, I. The impact of floods on the structure and
functional processes of Floodplain Ecosystems. Journal of
Soil and Plant Biology, 1(1), 44-60, 2018. Disponivel em:
https://pdfs.semanticscholar.org/339¢/c42086¢8118b9ad9d-
b00aab4a2840ae821b9.pdf

Sukopp, H. Wandel von Flora und Vegetation in Mitteleu-
ropa unter dem Einfluss dés Menschen. Berichte uber
Landwirtschaft, 1(1), 112-139, 1972. Disponivel em: https://
www.zobodat.at/pdf/Ber-Bayer-Akad-f-Natursch-u-Land-
schaftspfl 19 1995 0125-0187.pdf

Tansley, A. G. The use and abuse of vegetational concepts
and terms. Ecology, 16(3), 284-307, 1935. Disponivel em:
https://www.jstor.org/stable/1930070

Trombeta, L. R.; Leal A. C. Planejamento ambiental e
geoecologia das paisagens: contribui¢des para a bacia hi-
drografica do corrego Guaigarinha, municipio de Alvares
Machado, Sao Paulo, Brasil. Revista Formagdo (Online),
3(23), 187-216, 2016. Disponivel em: https://revista.fct.
unesp.br/index.php/formacao/article/view/4026

Troppmair, H. Biogeografia e meio ambiente. Sdo Paulo:
Technical, 9. ed., 1989.

Troppmair, H. Ecossistemas e geossistemas do estado de
Sao Paulo. Geografia, 13(25), 27-36, 1983. Disponivel
em: https://www.lapa.ufscar.br/referencias-aula-2/Trop-
pmair%?20ecossistemas%20geossistemas%20SP.pdf

USGS - Geological Survey. Servigo de Levantamento

Desenvolv. Meio Ambiente, v. 64, p. 40-59, jul./dez. 2024.

58


https://www.cienciahoje.org.br/edicao/110/
https://www.cienciahoje.org.br/edicao/110/
https://www.scielo.br/j/ea/a/ccyh4cf7NMdbpJdhSzCRNtR/
https://www.scielo.br/j/ea/a/ccyh4cf7NMdbpJdhSzCRNtR/
https://revistas.uepg.br/index.php/tp/article/view/15201
https://revistas.uepg.br/index.php/tp/article/view/15201
https://www.zobodat.at/pdf/Ber-Bayer-Akad-f-Natursch-u-Landschaftspfl_19_1995_0125-0187.pdf
https://www.zobodat.at/pdf/Ber-Bayer-Akad-f-Natursch-u-Landschaftspfl_19_1995_0125-0187.pdf
https://www.zobodat.at/pdf/Ber-Bayer-Akad-f-Natursch-u-Landschaftspfl_19_1995_0125-0187.pdf
https://www.jstor.org/stable/1930070
https://revista.fct.unesp.br/index.php/formacao/article/view/4026
https://revista.fct.unesp.br/index.php/formacao/article/view/4026
https://www.lapa.ufscar.br/referencias-aula-2/Troppmair ecossistemas geossistemas SP.pdf
https://www.lapa.ufscar.br/referencias-aula-2/Troppmair ecossistemas geossistemas SP.pdf

Geologico Americano. Landsat Mission, 2020. Disponivel
em: http://landsat.usgs.gov. Acesso em: mai. 2021.

Vasconcelos, C. H.; Novo, E. M. L. M. Mapeamento do uso
e cobertura da terra a partir da segmentacao e classificagao
de imagens - fragdo solo, sombra e vegetagao derivadas do
modelo linear de mistura aplicado a dados do sensor TM/
Landsat 5, na regido do reservatorio de Tucurui - PA. Acta
Amazonica, 34(3), 487-493, 2004. Disponivel em: https://
www.scielo.br/j/aa/a/gVQhhMRML4h9rJnJgrDFqMs/
abstract/?lang=pt

59 RODRIGUES, L. C. et al. Hemerobia da paisagem na perspectiva ecossociossistémica na bacia hidrogréfica do rio Turvo, Barra do Turvo/SP.


https://www.scielo.br/j/aa/a/gVQhhMRML4h9rJnJgrDFqMs/abstract/?lang=pt
https://www.scielo.br/j/aa/a/gVQhhMRML4h9rJnJgrDFqMs/abstract/?lang=pt
https://www.scielo.br/j/aa/a/gVQhhMRML4h9rJnJgrDFqMs/abstract/?lang=pt

