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Foreword

In the current panorama of urban growth and planning in many urban territories of
Western societies, territorial open spaces, viewed as residual spaces of urban
occupation, are reserved for eventual occupation. Open spaces have been viewed in
this manner in the earlier stages of the compact city and especially now, in a time
of the dispersed territories characterized by discontinuity, heterogeneity, and
fragmentation.

The disciplinary perspectives of ecology, geography, and urbanism, but also
public opinion, have for some time promoted the conservation and protection of the
most valuable open spaces, and efforts have been made to remove such spaces from
the real estate market. However, such positions, usually radical, are insufficient for
territorial equilibrium and inevitably lead to the progressive isolation of valuable
open spaces.

By contrast, understanding existing open spaces as protagonists of spatial plan-
ning can be an adequate starting point to realizing territorial equilibrium (in physical
- spatial terms) through the articulation of open spaces with urban occupied spaces,
where the open spaces would include spaces with important biophysical and visual
values, and spaces that do not have these features but are otherwise useful, owing to
their spatial position, in structuring the urban occupation of the territory.

With this as its principal objective, this book attempts to combine environmental,
landscape architecture, and urbanistic approaches in the construction of the system
of open spaces as one of the most relevant “layers” for renewed urban territories.

Initially developed as a doctoral thesis at Universidad Politécnica de Cataluiia,
the work considers the case study of a singular territory, consisting of Barra da
Tijuca and Jacarepagud in Rio de Janeiro. (This case study is not only attractive in
a research sense but also daring because of its spatial size and because of the effort
required to generate many original maps that were essential for the analysis.) Using
the study area as a laboratory for analysis, reflection, and experimentation, the work
subsequently establishes an objective singular method for the analysis of these
spaces together with proposals of project strategies.

Once the open spaces resulting from contemporary urban growth and their
urban dynamics are identified, their main attributes are analyzed and evaluated by
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viii Foreword

considering the role that the open spaces might eventually play in the urban context
(relating to other territorial components). Such attributes relate to biophysical sup-
port, visual perception, and accessibility from the main roadway network. Other
distinct attributes of open spaces that are analyzed are the qualities of the spaces in
terms of planning (which facilitate or hinder their planning as open spaces) and the
spatial situation or position of open spaces relative to territorial elements (e.g., other
open spaces, infrastructure, and settlements). The structuring character of each open
space is thus deduced for the proposed planning of the system of open spaces.

After the evaluation of these attributes, project principles for the planning of the
system of open spaces are formulated. The principles relate to themes such as the
designation of land use, the maintenance of spatial continuities, and the convenient
“suturing” of open and occupied spaces. Additionally, project actions to be carried
out on open spaces in the territorial scope are identified and defined to illustrate the
use of established analysis categories and to construct a planning proposal for the
system of open spaces that will guide the restructuring of the territory.

Finally, a brief presentation of international projects and achievements allows for
the completion and understanding of a possible profile of the proposed planning as
a whole, and indications for implementation and management are presented.

I consider that the work presented is a notable theoretical and methodological
contribution to the analysis and projects of territorial open spaces, decisive for the
construction of new spatial planning and for the restructuring of territories, and
much more comprehensive than its specific geographic link. This was a consider-
ation of the members of the group that evaluated the thesis in April 2005 and unani-
mously bestowed the highest qualification.

As the supervisor of the original Ph.D. thesis, it is a great pleasure for me that the
author’s results are being published, not only because the author deserves the rec-
ognition of her work, but also because of the academic and professional interest that
her book will generate in the field of landscape and spatial planning.

Barcelona, Spain Antonio Font



Preface

I met Raquel Tardin in the beginning of 2004 in Barcelona at a bookstore café called
Laie, a nice place where the aroma of coffee wafts through the bookshelves and
tables of magazines and newspapers. The Landscape Observatory of Catalonia was
being constructed at that time, and Raquel was interested in the functions and com-
position of this institution, which would open its doors in a few months. For my part,
I wanted to know in more depth the content of the research that she was conducting
and what was spoken of so well. I clearly remember that first meeting and all that
followed because the exchange of information and points of view were so plentiful.

Raquel is an excellent professional who has as a virtue her strong belief in trans-
disciplinarity (which is unfortunately not very common), which allows her to inte-
grate ideas, concepts, and derived perspectives of other areas of knowledge with
incredible ease, and it can only be attained with an open and curious mind like hers.

The research that Raquel was undertaking at the time of our first meeting later
became the material of an excellent Ph.D. thesis completed at the Technical School
of Architecture of Barcelona in April 2005. This thesis, which I had the privilege of
reading and evaluating with the highest grade as a member of the examining board,
is what the reader has in their hands today in the form of a book. Although there are
several reasons why this work has interested me from the moment I first read it,
I believe its greatest contribution is that it gives open space a title role in spatial
planning and urban intervention.

Raquel proposed “reading” open spaces in a unique way to understand them as a
system and as active agents of spatial planning, distinct from simple mute spectators
that are passive and isolated in their expectation of protection or occupation.
I believe that this is a perspective that is not just suggestive but also necessary, one
that can give excellent results both for Rio de Janeiro, which the author examined
in a case study, and many other territories. The author is also conscious of this
aspect of her work and proposes a method that can easily be extrapolated and applied
to other cases. In considering open spaces to play the role of the protagonist, they
need to be well understood and defined to allow for concrete project strategies for
the planning of their spatial system and the restructuring of the territory. Hence, the
author presents an exhaustive list of attributes and indicators and describes their
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relevance to fundamental aspects of the system of open spaces and its planning,
such as urban, biophysical, visual, and social functions.

The perspective advocated by Raquel further interests me because it coincides
with what we are carrying out at the Landscape Observatory of Catalonia, namely,
landscape catalogs,' although they are obviously on another scale and more directed
toward political interventions than physical interventions in the landscape. In com-
ing to understand the current work, I could not avoid drawing a comparison between
our approach and that proposed by the author. I found myself pleasantly surprised
that, disregarding the differences in scales and objectives, there were many points
of contact: the integral vision of landscape, the interdisciplinary and transdisci-
plinary approach, and, above all, the handling reserved for open spaces.

Additionally, these areas are considered priority agents in spatial planning.
According to the European Landscape Convention, “Landscapes are an important
element in the quality of life of populations, urban and rural areas, degraded and
high quality territories, as well as special and everyday spaces.”

I sincerely believe that contributions such as the work in this book are fundamen-
tal to extending and spreading a new culture in spatial planning and urban project
design and the careful management of natural resources based on innovative man-
agement of land that cannot be urbanized and of the landscape as a whole, and such
contributions present a new method of territory administration and management
based on dialogue and social participation. In this new desired context, open
spaces—and landscapes — will play a key role in policies of spatial planning and in
proposals of urban projects, and they will be included in specific policies whether
urban, environmental, social, cultural, or economic.

Barcelona, Spain Joan Nogué

' The landscape catalogs are documents of a technical nature that the Catalan laws for the protec-
tion, management, and planning of landscapes consider as tools in the planning and management
of landscapes from the perspective of spatial and sectorial planning. The catalogs determine the
types of landscapes of Catalonia, their values and conservation status, the goals of quality that
must be met, and measures for achieving these. They are therefore extremely useful for imple-
menting landscape policy, with the complicity and active participation of all social agents that take
part in the territorial interventions through intensive public participation.
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Chapter 1
Introduction

This book proposes an interdisciplinary method of urbanistic intervention through
the planning of the system of open spaces and demonstrates possible concrete proj-
ect strategies for the restructuring of urban territories. Open spaces are considered
to play a valued role in spatial planning on the basis that they are a system, with its
own values, and the planning of the system of open spaces may have the potential
to restructure the territory in terms of providing a new structure for urban occupa-
tion whether existing or yet to come.

It is important to make it clear that, when working on the broader scale of the
territory, open spaces are those free from urban occupation. In the specific case of
developing the proposed method, open space is a space for possible future transfor-
mation of the territory. These open spaces are free from settlement and roadway
infrastructure. The territory is understood to be an artificialized landscape, as a place
where nature and human construction coexist (and can be seen, interpreted, adapted
and transformed over time) and have distinct spatial and functional structures.

The system of territorial open spaces, in these terms, can be represented by a set
of elements. The elements are capable of establishing various open relationships
with each other and the urban occupation, under mutual influences and relative
autonomy. In other words, the elements receive and send influences between the
interior and exterior of the system. As a system, the set of spaces is more than the
sum of its parts, and is susceptible to mutations over time.

The proposed method involves the recognition of territorial open spaces and the
analysis and evaluation of some of their most significant physical - spatial attributes
and relationships that they establish with the urban occupation. In this context, this
allows for a approach to determine the spaces that should remain free from urban
occupation and the spaces that can be occupied, under certain conditions. The
method thus guarantees the maintenance of essential dynamics of open spaces,
which include dynamics related to the urban context, biophysical support, and visual
perception of these spaces, as a basis for the structuring of urban occupation. As a
final objective, the method focuses on strategies for planning the system of open
spaces and conducting urban occupation as possible guidelines for the spatial
planning of a concrete urban territory.

R. Tardin, System of Open Spaces: Concrete Project Strategies for Urban Territories, 1
DOI 10.1007/978-1-4614-4352-0_1, © Springer Science+Business Media, LLC 2013



2 1 Introduction

The method specifically proposes the planning of a system of open spaces as a
project strategy, and considers the system as a possible restructuring element of the
urban territory. It does this by focusing on the role of open spaces in non-consolidated
urban occupation. This book takes a territorial unit in the western area of the city of
Rio de Janeiro that includes the Pedra Branca and Tijuca massifs, the Atlantic Ocean,
and Jacarepagud lowlands as a case study for empirical investigation.

Although applied here to a specific territory, the proposed method may be applied
to any other place, since it has broader scope than a specific geographic relationship.

1.1 Presentation

In recent decades, various authors (Boeri and Lanzani 1992; Ascher 1995; Corboz
1995; Dematteis 1995; Font et al. 1999, among others) have researched the transfor-
mations or mutation of cities, from the perspective of new forms of urban growth.
These forms have developed a new model of a city facing changes in transport and
information technologies and in the economic order. In this context, the territorial
scale of urbanization reaches a point that it modifies the traditional downtown—
suburb relation of a city, and shapes urban patches that occupy the territory unequally
and discontinuously, thus forming an intricate network of relationships with increas-
ingly complex spatial and functional realities.

In the case of walled cities, it was possible to clearly differentiate the urban fab-
ric and territorial open space. Even as recently as the twentieth century, one could
identify the parts of a territory and its structure in a more or less compact way,
because cities had a more or less perceptible “end”.

Current urban territories, however, have complex formations (Figs. 1.1 and 1.2).
They have a discontinuous and extended spatial structure, with compact urban areas
mixed with scattered settlements and natural and rural areas connected by a network
of enhanced roads. The mix of urban and rural areas conforms to a distinct urban
reality in which the city has invaded rural areas. This mix offers a joint vision of both
city and country in such a territory. In the context of mutual interference, the urban,
natural, and rural areas have become one reality, namely the reality of urban territo-
ries. These territories are threatened by unmeasured and fragmented urban occupa-
tion. The territories have “holes”, or non-consolidated areas in the middle of existing
urbanization, and urban fronts that advance to conquer non-occupied space.

In this reality, analysis of non-consolidated territorial units can suggest possible
ways to achieve urban consolidation in a balanced form through action on open
spaces. The approach supports the use of existing structures and avoids extensive
occupation of the territory. In this way, disordered urban expansion and, among
other problems, excessive soil impermeabilization and high energy consumption,
which tend to result from urban sprawl, could be avoided.

Urban territories appear as mutant regions. There is thus a need for new concepts and
instruments for their analysis and interpretation, and methods for intervening in their
development. At the same time, there is also a need for project strategies of urban occu-
pation that are more sensitive to the territorial resources and the needs of the people.



Fig. 1.1 Sao Paulo (2000) (Source: http://www.inpe.br. Accessed 25 June 2002)

Fig. 1.2 Paris (2000) (Source: http://www.inpe.br. Accessed 25 June 2002)
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4 1 Introduction

The majority of metropolises have suffered and continue to suffer under growing
urbanization based on the logic of extensive occupation (in terms of the spread of
occupation). In such occupation, open space tends to be a residual space in the urban
territorial structure. The proposal is to turn this perspective around and think positively
about open spaces. In other words, the proposal focuses on the values of open spaces
and how the permanence of these in a system may offer the possibility of acting in the
“holes” of the territory, and creates the basis for possible territorial restructuring.

The goal is to change the basic thinking. Encouragement is given to treating open
spaces in a system as more than isolated parts (e.g., parks and reserves), by consid-
ering that the system of open spaces through the maintenance of its dynamics can
give new structure to urban occupation, and that open and occupied spaces are not
separated but united and strongly interconnected.

Territorial open spaces, to this end, may cease simply being protected areas or
areas of future occupation and may become areas that in a system are capable of
restructuring the territory construction. In this way, open spaces are spaces of oppor-
tunity for intervention in the territory. This opportunity is in accordance with the
recognition of the potential the open spaces offer to the comprehensive development
of the dynamics of the territory. The balancing of collective needs and territorial
resources, through the ordered manifestation of the urban context, provides the pos-
sibility of an urban territorial development that is in accordance with the necessities
of each part of the territory and its community.

This proposal offers the possibility that open spaces play a central role in spatial
planning, not being only non-buildable spaces or abstract patches of zoning. Open
spaces may therefore be considered an active element, which contrasts with prevail-
ing conceptions of open spaces, which are more protectionist or developmentalist.
Specifically, the system of open spaces can be used to consolidate urban occupation
in a manner that is coherent and complementary and connects open and occupied
spaces in a balanced way; thus treating open spaces as essential resources for terri-
torial restructuring and sustainability.’

' The concept of a sustainable city recognizes that cities must respond to certain social, environ-
mental, political, cultural, as well as, physical and economic objectives. It is a dynamic organism
as complex as society itself and sensitive enough to react properly to changes. The sustainable city
is a city with many facets and can be described as

— a fair city, where justice, food, shelter, education, health, and opportunities are distributed
properly and where all people feel represented by their government;

— abeautiful city, where art, architecture, and landscape foster imagination and renew the spirit;

— a creative city, where open-mindedness and experimentation mobilize the full potential of its
human resources and enable more rapid responsiveness to changes;

— a green city that minimize its environmental impact, where the relationship between built-up
space and landscape is balanced and where infrastructure use resources efficiently and securely;

— acity that encourages contact, which brings public space into community life and assists the mobil-
ity of its inhabitants and where information is exchanged both personally and electronically;

— acompact and polycentric city, protecting the surrounding countryside, integrating communi-
ties, and optimizing their proximity;

— adiverse city, in which the degree of diversity of overlapping activities encourages, inspires, and
promotes a vital and dynamic human community. (Rogers 2000, p. 168, translated from Spanish)
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1.2 Contribution of the Proposed Method

Authors (Battle 2002; Font 2003; Sabaté 2003; Llop 2003, among others) have raised
the issue of the active dimension of open spaces in the spatial planning of urban ter-
ritories facing fragmentation. They have promoted the system of open spaces as a
guide and central axis for spatial planning, which allows for the consideration of
urban development from “the outside in”. This focus is based on the principles
related to the modification of the passive role played by open spaces in the planning
and transformation of these “empty spaces” into spaces that are full of meaning and
are capable of restructuring the urban territory. This demonstrates that infrastructure
or real-estate pressures are the only possible logic for urban development.

This approach aligns with already established theories, especially those related
to landscape urbanism,? as important references to this work. In this sense, we stress
that there is an ever greater need for guidelines that are capable of redirecting urban
intervention according to landscape issues and that are capable of managing com-
plexity according to the demands of the current territorial dynamics; these guide-
lines would need to consider plural strategic propositions, and have well-defined but
flexible formalizations (Corner 2006).

In this direction, the objective is to provide concrete tools for planning the system
of open spaces, as an opportunity to restructure urban territories and create com-
bined open-space and urban occupation strategies. It represents the development of
a practical approach that focuses on proposals for urban intervention that are more
concrete than abstract.

In fact, the complexity of the subject of how the system of open spaces can affect
the structure of the territory is reflected in the various heterogeneous approaches.
Works that make ecological and socio-cultural assumptions are highlighted, although
this is not an exhaustive selection.

The ecological approaches value the biophysical attributes of open spaces and adopt
the conservation and recovery of natural processes, from urban ecology to landscape
ecology, as guidelines for the maintenance of open spaces and for planning the system
of open spaces and structuring the territory. References in this field are McHarg 1969;
Forman 1995; Hough 1995; Odum and Sarmiento 1998; Burel and Baudry 1999,
among others.

The socio-cultural approaches value the perception of landscape as a complex
sensory experience, although visual perception prevails. Thus, one can see open
spaces in the landscape as places for the construction of images and collective prac-
tices, covering their aesthetic, formal, social, and cultural dimensions as values for
the maintenance of open spaces and for intervention in the territory. References in
this field are Lynch 1976; Spirn 1998; Cosgrove 1984; Roger 2000, among others.

These approaches are complementary in the planning of the system of open
spaces, regarding both the focus on the different component elements of these spaces
and the different planning methodologies for a possible system. Some important

2In this sense, authors have made important theoretical and practical contributions in the field of
landscape urbanism that are strong references; e.g., Charles Waldheim, James Corner, Alex Wall,
Stan Allen, Chris Reed, Christopher Gray, and Peter Connolly.
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approaches even include both aspects to collate socio-cultural and ecological values
in the analysis of open spaces for planning the system (e.g., McHarg 1969).

When facing contemporary urban complexity and fragmentation that is the result
of striving for a structured and sustainable territory, it seems prudent to analyze and
evaluate open spaces not only in terms of their biophysical and socio-cultural attri-
butes but also in terms of the roles they may play in fragmented urban contexts,
which are related to the integration of urban occupation. Here open spaces are ele-
ments that can promote the relationship among other urban elements and processes
(such as settlements and roadway infrastructure) in a spatial and functional sense,
through possible physical, biophysical, visual, or social connections.

The relationships between open and occupied spaces may thus be seen as deter-
minants for the maintenance of open spaces free from occupation, or their occupa-
tion under certain conditions, and as references for the structuring of urban occupation.
This is due to the related dynamics that may develop, regardless of the biophysical
values of the open spaces or the values assigned to the visual perception of the open
spaces. From this viewpoint, the proposed method includes the urban context of
open spaces as an important factor to be analyzed and considered for the permanence
of these spaces, beyond the existing values related to the other attributes of the open
spaces. The urban context and the attributes of the biophysical support and visual
perception are then combined to guarantee the maintenance of essential dynamics of
open spaces and, consequently, the spaces themselves as determinants of urban
occupation. This allows the planning of the system and the restructuring of the terri-
tory with the system of open spaces being the backbone of urban occupation.

In this direction, one can question urban models that are entirely based on ecol-
ogy. Such models are concerned about the protection of open spaces and/or mutual
respect between open and occupied spaces, and do not consider the complementarity
of existing phenomena in open spaces as part of a whole, in which open and occupied
spaces are structurally interrelated. Thus, intervention in the open spaces should
involve other variables, beyond ecological variables, and should allow the creation of
new project possibilities and solutions for the restructuring of the territory.

For this purpose, the proposed method is an interdisciplinary approach that
includes the following.

* Strengthening of the concept of the system of open spaces as a guide for spatial
planning as opposed to thinking of open spaces as isolated protected pieces or
spaces for further occupation.

* Reinforcement of the relationship between planning and design concepts to cre-
ate concrete project strategies that plan the system of open spaces and restruc-
ture the urban territory.

* Recognition of the complex and plural nature of territorial open spaces relating
to their biophysical support, visual perception, and urban context, as an impor-
tant factor to be considered in planning the system of open spaces and for the
structuring of urban occupation.

* Emphasis of the importance of open spaces in the current urban context as
elements that can integrate parts of the urban occupation, thus encouraging
the maintenance of open spaces free from occupation, or their occupation under
certain conditions, beyond their biophysical and visual perception attributes.
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* Emphasis of the system of open spaces as an important factor in the structuring
of urban occupation through the establishment of a close relationship between
open spaces and urban occupation in the process of construction, where the
system of open spaces may dictate where to occupy, where not to occupy, and
how to occupy, as the case may be.

An illustrative case for Latin America is presented. Most published work on this
topic comes from Anglo-Saxon perspectives, and there is thus a gap related to a
Latin-American point of view, and the present work can be regarded as having par-
ticular importance in this context.

1.3 Case Study of Rio de Janeiro

The choice of a case study in Latin America, especially in Rio de Janeiro, represents
a personal concern for this area and the importance of the largest metropolises in
this part of the American continent. The metropolises have much in common regard-
ing the shaping of their territories; e.g., there are serious problems related to uncon-
trolled urbanization, which is linked to the presence of large reserves of open spaces
and there being few resources for the conversion of this framework.?

To this is added the territorial dimensions of landscapes in the Americas. Whereas
most European cities are compact within the scope of an administrative core, the
Americas have vast areas in the process of urban occupation. These areas are defined
by open spaces belonging to a wider scale of the territory. The dimensions of the
open spaces are thus such that the spaces are functionally and spatially representa-
tive of territories with non-consolidated urban occupation. Here intervention in
favor of consolidation would result in the “essential complement” of central nuclei
that, in most cases, already have infrastructure that could be used in future consoli-
dation, thus avoiding consumption of land farther away.

Within this reality and beyond the problems associated with urbanization and the
reserves of open spaces, Rio de Janeiro is itself a worldwide symbol for the relevance of
an unmistakable landscape. Rio de Janeiro is not only a city with extremely complex
urban growth and planning, for which there is still a lack of analytical tools such as those
proposed in this work, but also a city with a large amount of open space, which has
affected and still does affect the spatial configuration of the territory and demonstrates
the potential of open spaces within the dynamics of the growth of the metropolis.

Over the last few years, most actions* of the public sector in Rio de Janeiro have
considered public open spaces on a local scale and/or the recovery and revitalization

3 Latin American cities share many characteristics in their urban setting, despite the inherent dif-
ferences in the place or type of influence they have; e.g., the irreversibility of the rural exodus, the
presence of large rural and urban properties, changes in economic rhythms, the presence of areas
of urban decay such as slums, high rates of poverty, and inequality in the income distribution and,
pressures on urban growth and sprawl. (Santos 1982, translated from the original)

4Examples of urban interventions can be found in the projects of Favela-Bairro, Rio-Cidade, and
Rio-Orla.
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Fig. 1.3 Situation of the study area in relation to Latin America and Brazil (Source: http://par
naiba.ana.gov.b, 2008)

of urban occupation, usually in areas with assured urban vitality and high density.
This emphasizes the importance of the treatment and rehabilitation of public open
spaces. However, these interventions respond primarily to the criterion of the juxta-
position of spaces from specific standpoints that contribute little to the integration
of open spaces in a system on the scale of the territory. They therefore do not
efficiently address specific processes of fragmentation and imbalance in the urban
territory in a broader sense.

In the analysis presented in this book, the case study, which includes the Pedra
Branca and Tijuca massifs, the Atlantic Ocean, and Jacarepagud lowlands, in the
western area of the city of Rio de Janeiro, is a specific territorial unit that is bounded
by decisive elements that shape the geographic territory in its entirety, and that
allows for the system of open spaces to be treated as a functional and spatial system
(Figs. 1.3, 1.4 and 1.5).

According to Font et al. (1999), territorial units are linked to a physiographic unit
and have a particular morphology and a specific system of spatial organization and
functional organization. To this end, the territorial unit in the case study (also
referred to as the study area in this book) has peculiarities that strengthen the analy-
sis, especially with respect to the following.

* Geographical position. The territorial unit is situated in the center of the metrop-
olis, relatively close to the traditional center, which allows prediction of its urban
consolidation and amalgamation with the central city.
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Fig. 1.4 Satellite photographs of the metropolitan region of Rio de Janeiro (Source: http://www.
cdbrasil.cnpm.embrapa.br. Accessed 20 June 2002)

Fig. 1.5 Situation of the study area in relation to Rio de Janeiro (Source: SMAC 2000)

e Physiography. The territorial unit has geography well defined by massifs, plains,
and the sea, which promotes understanding of the proposed system of open
spaces and the different scales of the components. This configuration offers the
opportunity to join open spaces on different scales in the same territorial unit,
thus allowing the planning of the system of open spaces and restructuring of the
territory. This strengthens the system of open spaces as a set of spaces related to
each other and to the urban occupation.

e Unique urban structure. The spatial, morphological, and functional organization
of the study area generally reflects the problems addressed in the book. The study
area is a territorial unit undergoing the process of consolidation of urban occupa-
tion, and has large reserves of a wide variety of open spaces that are suffering
from the establishment of new settlements and infrastructure. Additionally, the
territorial unit has different spatial and functional characteristics and a rich history
of formation and transformation over the years, resulting from urban development
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plans that have encouraged the main urban trends of the twentieth century and
intense formal and informal urban occupation. Furthermore, the most important
facilities for the Olympic Games in 2016 will be developed in the territorial unit,
which encourages the restructuring of this territory.

Because of its peculiarities, the study area is chosen as a challenging example of
the application of the proposed interdisciplinary approach. Problems that are repre-
sentative of many of the stresses and needs of open spaces within the urban dynam-
ics of the territory are illustrated.

Nevertheless, the presented method is applicable to other territories. The case study
constitutes only one of its possible applications. The case study will certainly have
limitations and it is not meant to be illustrative of all possibilities of analysis and proj-
ect proposals, which cover a multitude of aspects and related elements and functions.
The intention is to contribute to the enrichment of spatial planning, in a theoretical and
practical sense, by taking an interdisciplinary approach. In this way, the proposed
method has a transversal focus that is intended to be adaptable in time and space.

1.4 Outline of the Proposed Method

The proposed method essentially focuses on the physical - spatial dimension of the
system of open spaces and the distinct relationships that can be established among
open spaces and between open spaces and urban occupation. Thus, the analysis
includes, besides aspects genuinely related to architecture and planning, aspects
related to biophysical support and visual perception. This allows the investigation
of other possibilities of “constructing the city” that are more in line with the plural
character of these spaces and can contribute to the restructuring of urban territories.
For this purpose, instruments derived from nearby disciplines, such as spatial plan-
ning, urban design, landscape architecture, urbanism, geography, and ecology, are
used. The method basically comprises the following.

* Recognition of open spaces to be analyzed and their urban context and the roles
they can play to structure urban occupation. Analysis allows the identification
and characterization of existing territorial open spaces and the urban dynamics in
which they are inserted. It is observed that there are spatial and functional rela-
tionships among open spaces, settlements, infrastructure, and planning over time
that allow the recognition of open spaces to be analyzed and the possible roles
they can play in structuring elements and processes in fragmented urban context.
Points of emphasis are the importance of open spaces in the structuring of the
territorial unit, the consequences of urban occupation for open spaces and the
manner in which the open spaces developed, and the current territorial situation
of open spaces related to urban occupation, its elements, and processes. It is
thus possible to recognize possible open spaces that could structure the frag-
mented urban context and encourage the maintenance of these spaces free from
occupation, or their occupation under certain conditions, and as references for the
structuring of occupation. These aspects are considered in three distinct periods,
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which are characterized by different approaches to planning and building. The
different approaches relate to, among other aspects, the ideology of the plans, the
real-estate logic, and the appropriation of space by people. The periods are until
1940 as a stage of colonization, between 1940 and 1970 as a stage of subtraction,
and between 1970 and 2000 as stage of fragmentation.

* Analysis and evaluation of the attributes of open spaces in identifying possible
spaces for project opportunity and their situation in the territory. The goal is to
initially consider territorial open spaces that are the most suitable to be preserved
as unoccupied areas, or that can be occupied under certain conditions. Such spaces
are identified according to their attributes relating to’ biophysical support, visual
perception, accessibility, and links to planning rules. This evaluation provides pos-
sible spaces of project opportunity. These spaces are anchor spaces, reference
spaces, and other open spaces. The spaces with the best evaluated attributes of
biophysical support and visual perception are prioritized. They are designated
anchor spaces if they have attributes of high/medium-high value, and reference
spaces if they have attributes of medium/medium-low value. Finally, there are
other open spaces that are without significant value. The situation of the spaces of
project opportunity in the territory is determined according to the above evaluation
and the urban dynamics in which the open spaces can be inserted by identifying
the main continuities and discontinuities among the spaces and the characteristics
of their borders, and by taking into account the possible roles they play relative to
open spaces and to the structuring of urban occupation, as data for the planning of
the system of open spaces and restructuring of the territory. This may indicate the
importance of essential dynamics that the spaces of project opportunity have;
these dynamics relate to the urban context, biophysical support, and visual percep-
tion. The preservation of such spaces as unoccupied areas, or their occupation
under certain conditions, and their structuring character in the construction of the
territory are reinforced as bases for final project strategies. Additionally, the pos-
sible assurances and threats of the spaces of project opportunity in the face of the
possibility of their maintenance as open spaces or spaces designated for urban
occupation are analyzed in relation to the final evaluation of the parameters of
protection established through existing planning rules. This analysis determines
the tendency toward occupation and the importance that territorial open spaces not
yet protected have as elements in final project strategies.

* Creation of concrete project strategies for planning the system of open spaces and
restructuring the urban territory. According to the previous analysis, it is of inter-
est to identify possible project strategies that allow the planning of the system of
open spaces and the restructuring of the territory by focusing on open and occu-
pied spaces in terms of both planning and design concepts. On the one hand,
project principles are proposed to determine project guidelines for open spaces.
These project principles refer to the system of open spaces and the functional,
spatial, and synergistic relationships among parts of the system and between the
system and urban occupation to maintain or recreate the processes involved in the

>The values were high (H), medium-high (MH), medium (M), medium-low (ML), and low (L).
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different dynamics of the open spaces; these processes are related to biophysical
support, visual perception, and the urban context. The project principles can be
applied to each of the spaces and they allow for the project of the system of open
spaces to guide urban occupation. On the other hand, project actions are sug-
gested as strategies for the structuring of the system and as guidelines for urban
occupations. These project actions are established following the previous analy-
sis of the spaces of project opportunity, their situation in the territory, the relation-
ships they establish with the surrounding areas, occupied or not, and the structuring
character that each open space has in the system and related to urban occupation.
The project actions thus structure the system of open spaces and the urban occu-
pation. As a result of this relational analysis, the project actions may indicate the
possible roles that the open spaces could play in the planning of the system and,
consequently, in the restructuring of the territory. These actions can be described
as adding, delimiting, connecting, adapting, articulating, and linking. Also fea-
tured are the possible challenges of and the possible alternatives for the effective
consolidation of the system of open spaces employing planning instruments.

It is important to highlight that this work does not include an evaluation of the
immaterial values of open spaces in the considered territory, owing to this in not its
main focus and the breadth of the research that would be required and the impossi-
bility of accomplishing such a task without the support of a team. However, further,
such evaluation could be added to analysis carried out with the purpose to incorpo-
rate spaces with immaterial value to the system of open spaces.

It should be noted that when taking a broad interdisciplinary approach as in this
proposal, it is impossible to consider all possible relevant data, and as previously
noted, this is not the intention. What is proposed is an investigation that reinforces
disciplinary pluralism, more than a unidirectional vision, as a possible project path.

In accordance with the intended objectives, it is necessary to adopt quantitative
and qualitative methods, even though the focus of the analysis is qualitative. To bring
together spatial, formal, and functional features, it is in the interest of our analysis to
determine the relation among the elements of the system of open spaces and between
the system and urban occupation in accordance with morpho-topological logic.

Among the operational methods employed are the elaboration of detailed cartog-
raphy, a field study including a photographic register of the area, bibliographical
and iconographical research, and interviews.

1.4.1 Cartography and Scale of Analysis

The study area in this work has spatial area of 427.7 km?. The cartography is defined
by the limits of the Jacarepagud lowlands, including the surrounds of the Tijuca and
Pedra Branca massifs, bordered by two straights perpendicular to the ocean, at the
eastern and western extremes of the plains.

The scale chosen for analysis is 1:25,000 because it fits the needs of the analysis,
which should include scales ranging from the structure of relatively small open
spaces to the territorial characteristics of larger surfaces. Thus, the scale 1:25,000,
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between the scales of 1:50,000 (of more territorial character) and 1:10,000 (of more
urban character), allows the manipulation of information that comes from different
realities, thus enriching the final proposals.

In addition to define project strategies, the objective of this book is not to carry
out a project for the case study but to develop a possible methodological approach.
This purpose justifies possible cartographic imprecision. Despite this, the creation
of maps (developed in their entirety by the author, see Appendix 1) was the most
rigorous possible, with the intention of working, at all times, with official sources
and primary information.

However, owing to the scale and themes involved, it was not always easy to
obtain adequate information, particularly with regard to biophysical attributes. The
scale of available maps (elaborated by state agencies) is 1:50,000. For many of the
studied attributes, such as the hydrology, details do not exist on a smaller scale, but
for vegetation, the detail is as good as 1:2,000. In this sense, the detailed data were
compiled at scales of 1:2,000 and 1:10,000 and subsequently synthesized to a scale
of 1:25,000. Original information was used for the remaining data. Cartographic
information was collected for July 2003.

Cartography® was a fundamental tool in the analysis of the study area as a territo-
rial unit. It is used for the analysis of the urban context of the open spaces and the
analysis of established spatial and functional relationships between open spaces and

©The cartography was developed from the following sources.
» City Hall of Rio de Janeiro:

— Digital maps with original size of 1:10,000 for 1999 (via the Internet).

— Digital maps with original size of 1:2,000 for 1997.

— Information derived from the compact disc Atlas Rio (1998), mainly references to slums
and irregular settlements in the study area, and an update according to a printed map with
scale of 1:80,000 for 2001 produced by the Secretary of Housing of the City Hall of Rio de
Janeiro (Secretaria de Habitagdo da Prefeitura do Rio de Janeiro).

— Printed map of the city of Rio de Janeiro on a scale of 1:50,000 for 1999 and 2003.

— Information derived from the compact disc Zoneamento Urbano 99 relating to the
classification of the existing territory.

— Maps in PDF form derived from Secretary of Urbanism and Environment of the City Hall
of Rio de Janeiro (Secretaria de Urbanismo e Meio Ambiente da Prefeitura da cidade do
Rio de Janeiro (SMAC) (1998). Estudo de impacto ambiental para o projeto de recupera-
cdo ambiental da Macrobacia de Jacarepagud. Rio de Janeiro: Secretaria de Urbanismo e
Meio Ambiente da Prefeitura da cidade do Rio de Janeiro.)

e Center for Information and Data (Fundagdo CIDE), State of Rio de Janeiro:

— Digital maps with original scale of 1:50,000 corresponding to pages 2,744-4 and 2,745-3
(Santa Cruz and Vila Militar, respectively) relating to the land use and vegetation, urban
dynamics, and physical and environmental constraints.

— Digital maps of the metropolitan region of Rio de Janeiro relating to the land use and veg-
etation on a scale of 1:200,000 for 1994.

* National Center for Soil Research of the Brazilian Agricultural Research Corporation (Centro
Nacional de Pesquisa de Solos da Empresa Brasileira de Pesquisa Agropecudria; EMBRAPA):

— Compact disc concerning the study and characterization of soils in the State of Rio de
Janeiro, 2001.
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the urban occupation, where one finds principal data on the physical attributes and
existing land use. In the same way, through cartography it was possible to manage
the principle data relating to the attributes of biophysical support and visual percep-
tion of open spaces for their analysis and evaluation. Additionally, the overlapping
of maps as layers of information in each specific situation (McHarg 1969) allowed
for the final evaluation of the attributes and their synthesis, and also the identification
of spaces of project opportunity and the bases for the project strategies.

1.4.2 Iconography

Iconography’ was of great importance in the analysis of the urban context of the
open spaces and the attributes of the visual perception of the territorial unit. With
respect to the latter, photographic documentation was carried out to make a visual
register of the area. For this purpose, the author traversed the main roads of the ter-
ritorial unit, photographed the main sights, visited the tallest buildings and pan-
oramic viewing points, and visited all existing parks and other relevantly sized open
spaces to capture all possible viewpoints.

For the analysis of the urban context of open spaces, beyond the photographs
obtained in the field study, historic photos taken from a select bibliography were used.
Additionally, orthophotos on the scale of 1:8,000, which covered the entire study area,
and aerial photographs that offered an overall view of the territorial unit were used.

The iconography is also an important resource for the elaboration of project
strategies, mainly those that refer to alternative projects for the system of open
spaces. For this purpose, extensive research was carried out looking for examples in
magazines and books that were illustrative of what was intended to be shown in
each of the project strategies.

1.4.3 Literature

Primary and secondary references were used, although the majority were primary,
especially in relation to historic and current planning for the area. The general litera-
ture could be broken down into two categories. One category was more specifically
related to the case study, and the other was more related to general theory, referring in

"The sources of photographic documentation (not taken by the author) are the following.

e Aerial photographs taken by the architect Rodrigo Rinaldi in 2001.
* Instituto Pereira Passos (IPP), City Hall of Rio de Janeiro:

— Orthophotos with scale of 1:30,000, ENGEFOTO, flight 7/12/99.
— Orthophotos with scale of 1:8,000 for 2000.
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large part to urbanism, spatial planning, ecology, landscape ecology, landscape
architecture, physical geography, and human and cultural geography, as will be
shown throughout the book.

Through interpretation of the literature, it was possible to determine the principal
concepts considered in the book, such as how to determine the disciplinary back-
grounds that deal with the theme of the system of open spaces and spatial planning and
how to determine the focus of the adopted approach. Likewise, the literature clarified
other proposals for territorial intervention through the use of open spaces, which are
complementary to those introduced in this book, resulting in an enriched dialogue.

The literature also clarified the plans and projects carried out in the study area
and works that dealt with themes related to those that are approached in this work.
These themes are specifically related to the territorial unit as a whole and its territo-
rial situation, open spaces, existing plans, condition of settlements, and infrastruc-
ture, which were fundamental to the undertaken analysis.

1.4.4 Interviews

To obtain all necessary data for the analysis, especially data related to urban design
projects that are planned in the study area by the public sector, interviews were held
with the people responsible for the projects in December of 2001 and July of 2003
(see Appendix 2).

The interviews clarified the interests of and actions carried out by the public sec-
tor, regarding both the planning and management of open spaces and the planning
and management of the study area as a whole, according to each administrative
region. For this purpose, interviews were held with those responsible for the main
parks, with those responsible for the projects that City Hall undertakes in the study
area, and with public administrators.

There is also a need to understand the social and cultural relations between the
local population and open spaces, and interviews were thus held with those respon-
sible for the existing residents associations in distinct parts of the territorial unit. To
obtain a general idea of the social and cultural context of the area, owing to the size
of the study area and the large number of associations within, only associations
recognized by City Hall were consulted in an effort to represent each part of the
territorial unit (i.e., Barra da Tijuca, Recreio, Vargem Grande, Vargem Pequena, and
Jacarepagud).

In total, 19 interviews were held, each lasting approximately 1 h, with represen-
tatives of the public sector and the local community. In general, the interviews, all
recorded, were held in a semi-structured way, leaving enough time for the intervie-
wee to talk about other aspects that they deemed relevant to the proposed theme.
The procedure for the interviews provided valuable material for the book, since it
allowed for consideration of the relation of physical - spatial characteristics, which
was the focus of the analysis, with the social and cultural realities of the open spaces
in the study area.
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1.5 Content of the Book

Following this general introduction, Chap. 2 compiles previous contributions on the
structuring of a territory through the planning of the system of open spaces. The
concepts used in the book are made explicit, and the attributes of biophysical sup-
port and the visual perception of open spaces, as well as the relationships estab-
lished between open and occupied spaces in a fragmented urban context, are
recognized as project resources. Later, an approach to contribute to the sustainabil-
ity of the territory is formulated.

Chapter 3 turns to the characterization of the territorial unit, as an introduction to
the case study, by describing its spatial situation in the territory, relief and climate,
hydrography, infrastructure (i.e., roadways, urban services and public transporta-
tion), vegetation, urban land use, and population characteristics.

Chapter 4 concerns the recognition of open spaces to be analyzed and their urban
context and the roles they can play in structuring urban occupation. This is done
through the identification and characterization of territorial open spaces and the
urban dynamics where they are inserted, especially the spatial and functional rela-
tionships established between open spaces, settlements, infrastructure, and planning
over time that allow the recognition of the open spaces to be analyzed and the pos-
sible roles they can play in structuring elements and processes in fragmented urban
context. The relationships are thus considered important to the planning of the sys-
tem of open spaces and the restructuring of the territory.

Chapter 5 covers the analysis and evaluation of the attributes of open spaces for
identification of possible spaces having project opportunity and their situation in the
territory. Open spaces are analyzed and evaluated with the objective of determining
the spaces that are most suitable to be preserved as unoccupied areas and those that
can be occupied under certain conditions, according to their attributes (i.e., bio-
physical support, visual perception, accessibility, and links to planning rules). Also
pointed out are the spaces of project opportunity, considering the urban dynamics in
which the open spaces are inserted, their situation in the territory, and the possibility
of occupation related to planning rules, as bases for project strategies.

Finally, Chap. 6 proposes concrete project strategies for planning the system of
open spaces and restructuring the urban territory. According to preliminary analysis
and evaluation and following the spatial and functional relationships of the open
spaces related to their surrounding areas, occupied or not, project principles and
project actions are indicated as project strategies that focus on the open spaces.
Additionally, an approach for using planning instruments and the introduction of
flexibility in planning are proposed, thus allowing the consolidation of the system
of open spaces.
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Chapter 2
Conceptual Questions

This chapter analyzes theoretical contributions that serve as a basis for the development
of the proposed method.

It is first shown how the system of open spaces has been strategically used in
territories throughout history, considering distinct aspects of the growth of cities,
and the current tendencies for systems of open spaces. The objective is to recognize
the disciplinary background related to the system of open spaces and the structuring
of territory, to offer criticism and to present the proposed method in this context.

The concepts of territory, artificial landscape and territorial open spaces are then
defined. Later, the attributes of biophysical support and those of the visual percep-
tion of open spaces, as well as the relationships established between open and occupied
spaces in a fragmented urban context, are recognized as project resources. One can
thus create project concepts for the system of open spaces and urban occupation,
considering that open and occupied spaces are directly interconnected in the system,
as a structuring element of the urban territory. Later, an approach to contribute to the
sustainability of the territory is formulated.

2.1 Disciplinary Background

The idea of the system of open spaces, as a guideline for spatial planning, appeared
at the end of the nineteenth century, through the work of Frederik Law Olmstead in
The Boston Park System (1887) (Fig. 2.1). The system was based on the conversion
of Back Bay marshland into a public park, and expanded into a series of parks con-
nected by paths culminating in the Emerald Necklace (1887).

With this proposal, Olmsted aimed to integrate the city with the countryside as
parts of the same project, using the system of open spaces. In this way, the open
space in the system acquired a new dimension, beyond simply being public parks,
because the parks were connected by parkways. These parkways, beyond connect-
ing parks, contributed to a new concept in the design of roadways, allowed better

R. Tardin, System of Open Spaces: Concrete Project Strategies for Urban Territories, 17
DOI 10.1007/978-1-4614-4352-0_2, © Springer Science+Business Media, LLC 2013
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Fig. 2.1 Boston Park System (1887) (Source: http://www.archives.gov. Accessed 12 May 2008)

enjoyment of the landscape, and took the form of tree-lined streets, panoramic paths
or elements of landscape continuity (Jellicoe and Jellicoe 1995).

These ideas, which were applied at the beginning of the twentieth century in
other cities such as Chicago (1909) and New York (1928), demonstrated the desire
to introduce nature into cities for public enjoyment by connecting built-up areas
with open spaces through a continuous system of parkways, while also beautifying
urban areas. The proposals took advantage of simultaneous projects relating to open
spaces and roadways and their respective consolidations as guidelines for the con-
struction of a city.

Afterwards, facing the growth of industrial cities, Howard proposed garden cities
as an alternative for spatial planning. The project of garden cities sought to avoid
urban densification, contamination, social problems, and the abrupt separation of
city and countryside. Howard proposed new urban nuclei away from the large tradi-
tional city centers and endowed with great operational autonomy, having industries,
agriculture and public facilities, and a design that integrated the city and nature in a
harmonic form through a system of open spaces (Hall 1996).

In this context, as a city approaches its limits, another newer city emerges next to
it, and the cities are separated from one another by their own green belts (Hall 1996).
The cities are connected through various types of infrastructure, and the idea is to
guarantee the planned occupation of the territory, incorporating respect for nature,
although the fundamental issues are more social or aesthetic than ecological.
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Fig. 2.2 Le Corbusier’s proposal for Rio de Janeiro (1929) (Source: http://www.fondationlecor
busier.asso.fr. Accessed 12 May 2008)

Also with the aim of planning the growth of cities and establishing new cities,
Le Corbusier pioneered the Modernist Movement of urbanism, which places impor-
tance in the system of open spaces, as an alternative to the dense and “dirty” stan-
dards of the industrial city. In Ville Radieuse (1935), his famous unrealized city,
settlements and open spaces occupied distinct spaces, and at the same time, from a
functional point of view, land use was specific and not mixed. The city of the
Modernist Movement incorporated open spaces, although in an abstract way, as an
idealized place and as a “background” for buildings.

In this model, open space appears (1) as a green carpet, either as an accompani-
ment to roadways (Chandigard’s green linear open spaces, 1950) or as a surface
marked by buildings, and (2) as reservations (e.g., natural or agricultural spaces)
having landscape characteristics unique to the territory. Neither of the applications
of open space considers open spaces as structuring elements, and instead, the appli-
cations reinforce the remoteness of open spaces from the spatial conformation of
the city, which was based on the guidance of settlements end roads (Jellicoe and
Jellicoe 1995). Other examples of this concept are the plans for Brasilia (1960) and
Le Corbusier’s plans for Rio de Janeiro (1929) (Fig. 2.2).

In an attempt to plan the growth of cities, which have grown at a dizzying pace,
some urban areas have been the object of general spatial planning, which typically
considers the system of open spaces to be important.

The garden city and its logic of location were incorporated into Abercrombie’s
plans for Greater London (1943), together with the prediction of beltways and green
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Fig. 2.3 Copenhagen Finger Plan (1947) (Source: http://www.regjeringen.no. Accessed 12 May 2008)

belts that separated more or less concentric zones, at the same time isolating the new
cities from the historic city center (Hall 1996). As an American concept, green belts
and green wedges were also used in the Regional Plan of New York. The green belts
comprising rural spaces worked as a break for urban expansion, and the green
wedges penetrated the cities and established a more direct link between urban occu-
pation and open spaces.

In this spirit, interest in nature has resulted in alternatives to the introduction of
open spaces in urban centers in northern European countries. In the Copenhagen
Finger Plan (1947) (Fig. 2.3), “green fingers” following the natural topography
invaded the city and allowed for respectful contact between occupied and open
spaces, and at the same time, the fingers were the key element in planning the devel-
opment of new areas. The main objective of the plan was to slow the city’s growth
and concentrate the urban occupation around these axes. The same scheme appeared
in the Regional Plan of Stockholm (1967), which sought to link the construction of
the city to the system of open spaces (Jellicoe and Jellicoe 1995).

However, the explosion of cities, starting in the 1970s, had several impacts: the
loss of quality of life in urban centers, the general tendency of the degradation of
open spaces and intense uncontrolled growth, which resulted in urban dispersion
and fragmentation throughout territories.

Responses to such rapid urban growth began as early as the 1960s, with works
oriented towards the collective quality of life provided by public urban open spaces
and the value placed on landscapes.' Additionally, starting in the 1970s, ecological

! The works of Lynch (1960) in The Image of the City, of Jacobs (1961) in The Death and Life of
Great American Cities, and Alexander (1977) in A Pattern Language - Towns, Buildings, Construction,
are fundamental contributions that call great attention to the relation between settlements, roadways
and open spaces in cities.
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concerns were raised in, for example, the works of McHarg (1969), the National
Environment Policy Act (NEPA) was passed into law in the United States (1969),
concepts of ecological planning, landscape ecology and green infrastructure were
established in Holland and United States, and other initiatives that sought better
integration of the distinct instances of landscape were developed.

In this sense, some works related to landscape urbanism in the last decade have
considered the landscape as the basis for the planning and design of territories in a
comprehensive manner, where the “natural” and “artificial” realities are thought of
as being interrelated in efforts to find alternatives to present problems of urban com-
plexity (Corner 2006).

Governments began to place importance on sustainability at the United Nations
Conference on the Human Environment (Stockholm, 1972) and the United
Nations Conference on Environment and Development, often referred to as the
Rio Summit (Rio de Janeiro, 1992), which tried to consolidate ideas about
sustainable urban development, a theme that has been the subject of many con-
ferences since [e.g., Kyoto Protocol (Kyoto, 1998) and Rio + 10 (Johannesburg,
2002)]. The summits have considered sustainable urban development to have
three basic components—ecology, economy, and social necessities—resulting in
the so-called Agendas for sustainable development.

The search for more sustainable urban parameters in planning urban territories is
reflected in many plans, and proposals for systems of open spaces given in many of
the plans are representative of a planning mechanism that tries to structure urban
occupation and respect for territorial resources.

One can perceive the above tendency in some of the planning proposals that
emerged in the 1990s for cities such as Berlin (Fig. 2.4), Paris (Fig. 2.5) and
Barcelona (Fig. 2.6). In these plans, the system of open spaces is composed of a
series of morphological elements that both rescue past styles and provide new solu-
tions (e.g., green wedges, green corridors, greenways, ecological networks, and bio-
logical corridors), while complying to the distinct functions that guarantee the
sustainability of the landscape and a closer relationship between open and occupied
spaces.

These approaches are important references, in a global context, in the search for
solutions to restructure the urban territory and reconcile urban development with a
plan to conserve resources, which is fundamental to providing quality of life in cities.

Far from the romantic proposals of closeness with nature of the nineteenth cen-
tury, and in the way of the proposals that recognize the system of open spaces as
structuring element of the territory, the proposed approach claims a central role for
the open spaces, in which the system can integrate the pieces of the fragmented
urban territory and be planned ahead of time in relation to the future proposals of
urban occupation as a guideline, offering resources on distinct scales and instances
for the restructuring of the urban territories. In other words, the planning of the
system of open spaces can consider the management of both open and occupied
spaces and, at the same time, offer concrete project strategies for structuring the
system and the urban occupation.



Fig. 2.4 Plan for Berlin and Brandenburg (1998) (Source: http://www.mlur.brandenburg.de.
Accessed 12 May 2004)

Fig. 2.5 Paris Green Plan (1995) (Source: Conseil Régional d’Tle-de-France 1995)
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Fig. 2.6 Barcelona Green Ring (1999) (Source: http://www.diba.cat/parcsn/parcs. Accessed 12
May 2004)

2.2 Territory, Artificialized Landscapes
and Territorial Open Spaces

There is no consensus on the concepts of territory, landscape or open space, or even
an exact definition of what they represent, given that they can contain different phe-
nomena. Many references derived especially from urbanism, spatial planning, land-
scape architecture, geography and ecology, define the concepts in different ways.
Territory, landscape, and open space, in their plurality, have various connotations, and
each highlights the most adequate characteristics for the analysis that one wishes to
perform, which allows us to say that they are, mainly, instrumental concepts.

One could say that the territory corresponds to the marks of man, which can be
called artificial (contradictorily in opposition to natural, because man is part of
nature), and that it is the human product or a human artifice over nature. Thus, the
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territory, which was once the territory of nature, becomes, on a large scale, the
territory of man, where the artifice itself coexists with the “artificialized” nature?
(Folch 2003).

The territory as an artificialized landscape implies the idea of inhabited space, or
space adapted to the necessities of humans and their intentions for transformation.
This space, besides its physical configuration, the processes that are established on
it and its possible visual perception, involves human reading, as an interpretation of
the physical support that enables action upon it (Cosgrove 1984).

In other words, the territory is considered as an artifact constructed by man, upon
what was first nature, and the landscape is addressed as an introduction of human
interpretation of this artifact. The result of this union, territory + landscape (or the
artificialized landscape), would encompass the territory’s spatial construction, its
use, its visual perception by man, and interpretation, in a figurative sense, with its
own meaning, for each place and for each community. Through the analysis of the
artificialized landscape, one can recognize the community practices on it and their
intentions of action, in a continuous process, in which the spatial reality involves the
witnessing of the past and indications for a future transformation.

The territory as an artificialized landscape would bring together a spatial dimen-
sion and a functional dimension, relative to its natural and artificial attributes, which
would include its visual perception. The interpretation of the spatial reality of the
artificialized landscape and of the functional relations established in it allows for the
comprehension of some of the logical bases of its construction that remain in its
structure.’ At the same time, the intended interpretation of the artificialized land-
scape, given the project’s intentions, allows for the transformation of its existing
logical bases resulting in the concept of the artificialized landscape as a transform-
able object where physical space, function and intention converge.

The artificialized landscape can have different possible formalizations, although,
finally, all result in an occupied, transformed and colonized territory. In urban ter-
ritories, the landscape is that adapted to the necessities of humans (e.g., to live,
produce, feed, and move) that spatially involve the essential elements that satisfy

2 Some authors distinguish nature and artifacts relating to nature as biotic and abiotic resources
(living and non-living organisms), which do not need external energy for their development, and
artifacts as the anthropogenic environment (urban occupation) and the anthropic environment
(exploration of the environment), which need external energy for their development (Bolds 1992).

3The landscape [as a causal system] is the formal outcome of different physical and biological
relationships, a simultaneous consequence of a process and a geological structure, and the result of
the actions of elements of the climate, biological occupation and the relationships between differ-
ent energy flows. In areas heavily occupied by humans, the landscape is largely an artifact, since
the natural area has been cleared and plowed, parceled, built on and even irreversibly altered from
its most basic natural conditions. In these situations, the landscape is often figuratively compared
to a palimpsest, in the sense that it can track and interpret the traces of various historical periods
and different human interventions. The landscape has materialized different solutions that different
generations, applying different technical specifications, have been given the right to occupy and
use. (Zoido 2002, p. 24, translated from the original)
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these necessities. Landscape, in this way, is seen through built and unbuilt elements,
human mobility, the exploration of the land and its resources that bring together
various components of the physical structure: the settlements, infrastructure, and
open spaces (Font et al. 1999, among others).

Open spaces have a great probability for transformation in the process of land-
scape construction. They make up the most flexible component of the territorial
structure, whether functionally or spatially. They are also the most fragile places
and one of the most promising, taking into account the possibility of restructuring
the territory, since they can take on important roles, for example, as places where the
ecosystems are, as places that allow the visual perception of the landscape and as
places for human occupation.

As places where ecosystems are, open spaces bring together biophysical elements
and processes responsible for the ecological quality of the territory, through relation-
ships established between living beings and the inorganic environment (McHarg
1969; Odum and Sarmiento 1998, among others). In this sense, the biophysical ele-
ments embody the result, positive or negative, from the causes and consequences of
interactions between the natural and artificial processes that are developed in an area,
which can involve the vegetation, water, soil structure, and climate.

As places that allow the visual perception of the landscape, open spaces are the
visible part of the territory, which allows the establishment of relations between the
territorial elements and the creation of an image of the place, through the possibility
of recognition and preservation of its specific characteristics and, consequently, of
its visual quality. The characteristics of a landscape give it a spatial character, which
varies from place to place, and can be identified according to formal components,
originating from both natural and artificial processes (Lynch 1960; Gonzdlez 1981;
Bolds 1992; Zoido 2002, among others).

As places for human occupation, open spaces provide the opportunity for the
integration of the fragmented territory and the structuring of urban occupation.
There is the possibility for the conscious management of the physical components
of the territory in its construction, which should be proposed respectably and coher-
ently with the dynamics of open spaces as a basis for the structuring of urban occu-
pation. In this sense, management of the territory construction may be interested in
maintaining the resources of the territory and highlighting the importance of open
spaces in a system as a guide for spatial planning and restructuring of the territory
(Battle 2002; Font 2003; Sabaté 2003; Llop 2003, among others).

In this sense, on a broader scale of the territory, open spaces can have distinct
characters, being rural spaces, water spaces, forest spaces, major unoccupied urban
areas or other areas, according to their spatial characteristics (e.g., size, position,
and type of elements) and functional characteristics (e.g., type of functions that are
carried out in each space and the repercussion of development).

The analysis of territorial open spaces thus falls on non-occupied surfaces, pro-
tected or not by law, of public or private realm, covered or not by vegetation, which
can represent opportunities for the restructuring of the territory. The importance of
the analyses of these surfaces is that, on the one hand, the surfaces are generally
areas whose structuring value is not recognized by the planners (with the exception
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of those already protected and having an unquestionable value ensured by law) and,
on the other hand, the surfaces are made up of areas threatened by urban occupation.
At the same time, it is believed that the surfaces should remain free from occupa-
tion, according to their attributes and the relationships they establish with their
surroundings, and that they can form a system, being restructuring elements of the
territory.

2.3 System of Open Spaces and Resources
for Project Strategies

2.3.1 Open Spaces in a System

The spatial system referred to in this book is represented by a set of elements on
distinct scales. There are various relationships between the elements themselves and
between the elements and their surroundings, and the elements can be under mutual
influence and have relative autonomy. In other words, the elements are able to receive
and transmit effects from their interior to their exterior, and vice versa. In the system,
the elements and relationships make up the whole, and their dynamics affect the
general structure, without one element or relationship being dominant. However, not
every dynamic has the same repercussion on the whole, and the repercussions vary
according to scale. Considering the scale as a fraction of the total space, the larger the
scale of the phenomenon, the greater the repercussions tend to be in the system. As a
system, the set of open spaces is more than the sum of the parts (Santos 2002).*

For the planning of a system, it is important to recognize the constituting ele-
ments and the relationships that are established between them and their immediate
surroundings. According to Forman (1995), the composition of a system of territo-
rial open spaces can be viewed as a mosaic of ecosystems and the system brings

4 A system is defined by a node, a periphery and the energy through which the pioneering features
developed and located in the center can be projected on the periphery, which will thereby be
modified by them. It is only from this scheme that we will be able to systematically capture the
articulations of the space and understand its nature. This should make defining each piece of land
possible, in an exact and special way. Each spatial system and its corresponding locations appear
then as a result of the interaction between relationships; the analysis will be so much more rigorous
as we are capable of avoiding the confrontations between simple variables that most of the time
lead to causative analysis or to cause-and-effect relationships that artificially isolate certain vari-
ables and prevent covering the totality of the interactions. Whenever one system substitutes
another, it is because the spatial system is always the consequence of the projection of one or more
historic systems. Since the space contains characteristics of the different corresponding ages, this
focus should allow for a more careful and more systematic interpretation of the remnants and
affiliations. (Santos 2002, p. 79, translated from the original)
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together continuous and non-continuous spaces that can be defined by patches,
corridors and matrices, according to the following criteria.

 Patches are fragments, or pieces of the mosaic that have homogenous characteristics
and can acquire distinct formats, elongated or wide, with straight or curved limits.

e Corridors are defined as linear elements that differ from their surroundings and
cross an area. They can be of three basic types.

— Trough corridors are strips with vegetation that is shorter than that of the adja-
cent matrices.

— Wooden strips are corridors with vegetation that is taller than that of the adja-
cent matrices.

— Stream and river corridors are strips with vegetation that can be taller or shorter
than that of surrounding matrices and that contain a channel of flowing water.

* Matrices represent ecosystems that occupy extensive areas and they include
patches and corridors. They are very connected and control the dynamics of the
regional landscape. A matrix has three basic attributes: area, connectivity and
control of the dynamics.

Each element of the system contains a margin, which is the border that separates
the element from the adjacent elements. Two combined margins generate a bound-
ary zone, which can be between open spaces or between open and occupied spaces.

The scales of the elements of the system vary, and the continuity of scale also
varies. Among the elements of the system of open spaces, one distinguishes those
that are continuous and those that are non-continuous. The continuous elements are
connected to each other, such as in the case of water. The non-continuous elements
are separated by portions of the territory that impede their direct connection and the
elements are “satellite” pieces of the continuous system. The continuous or non-
continuous nature of elements can help or hinder the development of flow in the
system, where flows, especially energetic flows, are important to the correct opera-
tion of the system. Without these flows, there is no system, and it is thus critical that
there is element continuity. Otherwise, the components themselves would be stag-
nant or, at most, juxtaposed. However, all pieces, connected or not, big or small, are
important parts of the whole and can play a role in maintaining the processes that
occur in open spaces, whether the processes are related to nature itself or to the
human artifacts and experience.

On the other hand, open spaces, continuous or not, have spatial relationships
with their subsoil, their borders and their surroundings. The effects of phenomena
that occur in the subsoil reach the surface (e.g., when groundwater comes to the
surface or a plant sprouts), and phenomena at the surface affect the subsoil (e.g., the
impermeabilization of soil hindering the flow of water). Likewise, everything that
happens at the borders and in the surroundings directly affects the open spaces; e.g.,
the consequences of urban occupation on open spaces related to the interference of
processes, natural or not.
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Together, the processes in the system make up an integrated framework, with
relationships between the system’s own elements and the surroundings. This means
that the processes of the system, on a broader scale, are shaped by general and local
interactions between elements and processes, which are reflected in each piece of the
open system, and can influence the flow within the system with different intensities.

A spatial system of open spaces is a dynamic whole that varies with time (Santos
2002); e.g., one can observe how urban occupation affects the spaces; how water
moves and affects surrounding areas; and how the climate and vegetation are affected.
Over time, the open spaces can become occupied, areas with water can become dry,
and explored areas can become abandoned. Additionally, the changes are not linear
and occur simultaneously, in different directions and for different aspects. Thus, the
system is not a system of a single time but the layering of different ages of the system,
in which the permanencies and modifications throughout the years are mingled
together. The recognition of these “times” of the system allows for the identification
of problems, potentialities and currently existing symbioses between open spaces and
their surroundings, whose analysis into certain categories can provide strategic infor-
mation about spatial/functional relationships between open spaces and their surround-
ings for the planning of the system and the restructuring of the territory.

2.3.2 Nature as a Project Resource

According to the ecological method of McHarg (1969), each open space, in accor-
dance with its biotic and abiotic elements, has essential ecological characteristics
for the maintenance and/or recovery of its natural processes and for the ecological
quality of the territory. Thus, the elements and processes of nature need to be
respected in the process of urban occupation and can be incorporated by it, and
appropriate limits to urban occupation can be established (Figs. 2.7 and 2.8).

Among the natural elements of open spaces, the presence of vegetation in current
territories is of unquestionable importance to the distinct functions that it fulfills,
such as the diversity of the landscape and wildlife, the stability of the soil structure,
the maintenance of water flows, beneficial effects on the climate, reduction of air
pollution, and recreational, relaxation and educational uses (McHarg 1969; Hough
1995; Turner 1998, among others).

Places with vegetation, or those without vegetation but that can recover with
development of the ecosystem, deserve that attention be paid to their natural ele-
ments and processes in the maintenance of the ecological quality of the territory.

Agriculture, which is often directly related to the identity of a place, usually
occupies spaces that frequently suffer from the pressure of urbanization, particularly
when production conditions are not profitable. However, encouraging agriculture in
a territory is an opportunity for recreation, environmental education, the creation of
jobs, production and trade conditions for small-scale urban production, and low-
cost maintenance of open spaces. Additionally, when cultivations are adequate, con-
ditions are best for the maintenance of the ecological balance of the open space and
its surroundings (Hough 1995; Turner 1998, among others).
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Fig. 2.7 Nature:Amazon rain forest (Source: http://www.fmc.am.gov.br. Accessed 10 July 2008)

Fig. 2.8 Nature:Agricultural landscape (Source: http://www.flickr.com. Accessed 10 July 2008)
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The water network, among other factors, supplies water to a territory, offers
leisure opportunities, enables the development of agriculture, the functioning of cit-
ies, provides hygiene and improves human health, and generates its own ecosys-
tems. Beyond this, water is a factor that, together with slope, has associated risks,
mainly related to runoff, which promotes flooding, the accumulation of water and
sediment, and drainage problems. Thus, “water places”, on the surface or subterra-
nean, affect the functioning of ecological flows and the territory as a whole, and
their maintenance is essential for the development of natural processes.

Likewise, observations of the relief and soil conditions are important to the main-
tenance of natural processes. The stability of soil is a reference for the possibility of
the fixation of vegetation, which reduces the interference of earth movement in river
and allows safe urban occupation.

In general, the contributions of biophysical elements in the system of open spaces
reveal both the possibility of preserving and/or recovering natural processes and the
opportunity to promote interconnection between ecology and urban occupation in
the process of territory construction. Here it is considered that biophysical elements
and processes are important factors in decision making relating to structure urban
interventions, rather than simply an attribute considered afterwards.

2.3.3 Visual Perception as a Project Resource

The perception of the landscape can have great importance in the planning of a
system of open spaces. Perception is an essential element for the maintenance and/
or recovery of the visual quality of an area, and it has repercussions on the quality
of life of the population and the preservation of natural and artificial heritage (Zoido
2002). Additionally, the perception of the landscape can be considered an important
factor to be taken into account as a guideline for the structuring of urban occupation
(Figs. 2.9 and 2.10).

Open spaces can be elements of the visual structure of an area and give the area
unique characteristics. The maintenance of open spaces tends to favor the visual
diversity of an area and can enhance the value of elements that have remained after
a long period of artificialization. According to McHarg (1969), such maintenance
means increasing the value of what remains as an element of the physical identity of
a place, and it is a collective work carried out by accident or design. The mainte-
nance of open spaces is the result of voluntary or involuntary conservation of
significant elements that characterize the place, and it allows the open spaces to be
shared by the community. In this sense, scenic elements, areas with visual promi-
nence, the scenic background, and open spaces of historic and cultural interest are
important visual content of the landscape. This content makes a place unique, with
the singular elements determining the particularity, diversity and visual quality of the
place.

Scenic elements give character to a place. They allow for the coverage of its
physical structure and highlight the more significant attributes (e.g., unique forms of
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Fig. 2.9 Singular scenic background:Rio de Janeiro (2000) (Photo: Rodrigo Anda)

Fig. 2.10 Singular scenic background:Morocco (2004) (Photo: Author)

the relief, hydrography and vegetation). These elements work as references and to
mark the place, and they are part of the territorial identity and the visual potential of
the landscape (McHarg 1969).

The scenic background allows the visualization of the character of a place in a
generic way. The background is the integration of significant elements into large
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Fig. 2.11 Fragmented territory. Barra da Tijuca in Rio de Janeiro (Photo: Author 2003)

features of the geography, and it reveals the landscape scenery, totally or partially.
The scenic background thus allows visual connections to be established between
basic elements (Bolds 1992).

Areas with visual prominence are perceived to have individuality and can be
used to guide movement along roadways and to link points between visual sequences.
Additionally, they are special spaces that can be recognized as a collective asset,
which should be shared with the whole community (Lynch 1976; Spirn 1998).

Open spaces of historic and cultural interest are usually witnesses to the transfor-
mation of a place. They are typically remnants of urban development, and it is
important to conserve some of their more representative features as part of the iden-
tity of a place (McHarg 1969).

Preserving and/or recovering significant physical features of non-occupied
spaces can therefore be a reference for the planning of the system of open spaces
and for the structuring of urban occupation, and would guarantee the maintenance
of the visual quality of the territory and strengthen of the identity of the territory.

2.3.4 Urban Context as a Project Resource

In analyzing the urban reality of large cities of today as extended, transformed and
fragmented cities, one can see that the logic of roadway connections, new forms of
construction in the territory (in many cases driven by strong real-estate speculation),
and outdated spatial planning with respect to the monitoring of urban changes, have a
tendency towards dispersion without proper attention to the resources of the territory.

In many cases, one can observe that, as result of several centuries of human occu-
pation, the current conformation of many urban areas has significant imbalances
between its elements and processes resulting in fragmented territories. The frag-
mentation of territories affects open and occupied spaces, with there being negative
consequences for both and also for the human experience of the landscape.
Recognizing the origins of the fragmentation of the urban territory and consequently
their processes and elements (e.g., open spaces, settlements and infrastructure, and
especially roadways) can offer a perspective on the roles that open spaces can play
to reverse this reality. In this context, looking at the open spaces as possible integrat-
ing elements of parts of urban occupation can encourage the maintenance of these
spaces free from occupation, or their occupation under certain conditions, and as
references for occupation structuring (Fig. 2.11).
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In terms of settlements, one can observe factors contributing to the fragmentation
of the territory; e.g., the dispersion of settlements with increased accessibility, the
excessive consumption of soil, and the construction of “closed” settlements inside
“walls”. There is also improper land use in certain places and monofunctional set-
tlements, which depend on other city centers, creating the need for displacement. In
this process of fragmentation, the “closed” settlements do not relate to their sur-
roundings in a direct way, and the settlements may have excluded and/or conflicting
functions. On the other hand, settlements can occupy areas much larger than the
land upon which buildings are constructed, and with the development of greater
infrastructure, the settlements thus have a disproportionate effect on the environ-
ment; e.g., decrease reduction of agricultural and natural spaces and soil imperme-
abilization. Additionally, the process of fragmentation can result, in some cases, in
the deterioration of urban centers that lack sanitation, public urban spaces, collec-
tive facilities and adequate transportation; have an unhealthy environment; have
poorly planned buildings; and are affected by overpopulation and the degradation of
building heritage. These factors combine to segment a territory (Boeri and Lanzani
1992; Ascher 1995; Corboz 1995; Font et al. 1999, among others).

In terms of the roadway network, a project normally considers traffic flow and
tends to be more related to technical and economic issues, which, in many cases,
contribute to the fragmentation of urban territories. Roadways, on a broader scale of
the territory, are built to connect places in a quicker and shorter manner. Roadways
are usually not conceived with consideration of communication between people,
open spaces and settlements, or the possibility of incorporating settlements, nature,
visual perception and social use in one design (Lynch 1966; McHarg 1969). In par-
ticular, highways and expressways are designed like channels with walls at their
margins, which do not allow direct connections with the surroundings. In this context,
it is common for the territorial roadway infrastructure to cross areas of vegetation or
settlements, thus separating the areas into parts, modifying topography and water
courses, and separating people. Moreover, there is roadway infrastructure that is in
decay, is not maintained or is obsolete, and contributes little to urban efficiency.

In terms of territorial open spaces, their spatial configurations are largely modified
by the large occupation of a territory, through the construction of patterns of settle-
ments and roadway infrastructure that contribute to fragmentation. This fragmenta-
tion can be seen through biophysical modifications such as the removal of vegetation,
changes made to water flow and topography, the presence of monocultures (which
tend to produce impoverished soils), water pollution and silting, and soil contamina-
tion. These consequences can generate many problems, such as elevated risks of
landslide, soil erosion, and flooding. In this way, the visual perception of the open
spaces, as part of the identity of the territory, is also affected owing to the loss of
important visual features that give a special character to each landscape. On the
other hand, the fragmentation of open spaces is, in part, because of the anthropic
perspective of planning in the twentieth century, where open spaces were, in gen-
eral, reserved for later occupation or enjoyed environmental protection, as separated
“portions” of land.
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In this context, it is important to highlight that the system of open spaces, which
can act in the “gaps” of a territory, assumes further importance in the structure of
urban occupation. Open spaces, protected or renewed, can reverse the process of
fragmentation caused by settlements and roadways, introduce nature and visual per-
ceptions, and benefit social uses and economic activities, establishing new urban
dynamics. Thus, the permanence of open spaces can be valued regardless of the
current biophysical attributes or visual perception values of the open spaces. In this
case, the importance of the permanence of spaces free from occupation in the urban
context, or their occupation under certain conditions, relates to their role in integrat-
ing elements and processes in the urban occupation, irrespective of whether they
have biophysical and/or visual perception values. There are thus alternative guide-
lines for creating open and occupied spaces to restructure a territory by forming new
spatial and functional connections.

2.3.5 Contribution to Sustainability of the Territory

The concept of sustainability has emerged in the last few decades to guide the respect-
ful consumption of territorial resources, and to maintain their functions and equitable
distribution spatially and temporally (Rogers 2000; Folch 2003a, among others).

Sustainability is an eloquent paradigm for the transformation of increasingly
fragmented territories by random and scattered urban growth, in which, frequently,
one can see the spatial and functional disintegration of open spaces. Sustainability
itself may be an unreachable goal, an impossible myth or a series of unsolvable
contradictions, but it allows for the creation of possible alternatives, or at least
healthy illusions, that instigate a proactive attitude in project proposals and are not
just descriptions of the reality of urban territories.

The search for a system of open spaces as a possible guideline to spatial planning
tends to reflect principles of sustainable action, concerning the maintenance of open
spaces and the possibility of developing a new structure for urban occupation.
Examples are conserving the heterogeneity of open spaces, guaranteeing the integ-
rity of human and natural processes, in a spatial and functional sense, and promot-
ing physical, biophysical, visual, and social cohesion of the territory (McHarg 1969;
Hough 1995; Zoido 2002, among others).

The maintenance of the heterogeneity of open spaces can be translated into,
among other factors, the preservation of the diversity of biophysical elements, the
more significant visual elements, social variety, functional and typological variety
of settlements and alternative mobility. In principle, maintaining the heterogeneity
of open spaces leads to the individualization of each portion of the territory, with the
reinforcement of its own characteristics against homogenization, trivialization, and
segregation of the differences that devastate our urban territories today.

Ensuring the integrity of human and natural processes, in a spatial and functional
sense, provides mainly the possibility of development of biophysical processes,
visual perception possibilities, and access and social interaction. This is done
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through the designation of land use and activities according to the resources and
fundamental characteristics of the open spaces and the intentions of people using
the open spaces.

The promotion of physical, biophysical, visual, and social cohesion of the territory
reveals the relationships between open spaces and urban occupation. Open spaces are
favored as places of integration, which relate the distinct instances of the landscape
and promote aggregation in the face of fragmentation. Indeed, the promotion of cohe-
sion presents the system of open spaces as an alternative for possible integration
among the components of a territory and the community of that territory.



Chapter 3
Characterization of the Territorial Unit

The purpose of the general characterization of the territorial unit is to define the
main aspects of a study area, which will be important for subsequent analyses. The
characterization is an approximation of the area rather than a detailed study, and
it comprises an introduction to the area and its territorial situation and the relief,
climate, hydrography, infrastructure (i.e., roadways, urban services, and public
transportation), vegetation, urban land use, and population characteristics.

3.1 Case Study and Its Territorial Situation

The metropolis of Rio de Janeiro comprises different territorial units with open spaces
(i.e., “reserves”) that are under pressure from the advance of urban occupation.

The Metropolitan Region of Rio de Janeiro (Regido Metropolitana do Rio de
Janeiro; RMRIJ) (Figs. 3.1, 3.2, 3.3 and 3.4) is located in the State of Rio de Janeiro
and currently has 10,872,768 inhabitants.! RMRJ has an area of 5,693 km? and com-
prises 19 municipalities. Its main city is Rio de Janeiro. Open spaces play an impor-
tant role in defining the landscape of RMRIJ, since more than two-thirds of the
territory is unoccupied. Open spaces are thus important to the urban structure, as
well as having unquestionable biophysical and visual values.?

'Source: Instituto Brasileiro de Geografia e Estatistica; IBGE. http://www.ibge.gov.br. Accessed
10 August 2003.

>The geographical configuration of Rio de Janeiro and its surrounding area corresponds to a par-
ticular relief and hydrography. The massifs, plains, and water are constant patterns of the geogra-
phy, constituting the main axes for the main territorial relationships between the settlements and
the roadway infrastructure.

The peculiarity of the coastline, somewhere between the open sea and a bay, defined the first
occupation of land, which was more protected in its interior, resulting in the present location of the
traditional center of the metropolis. On the other hand, the accumulated water on the plains near the
sea, the lagoons, and the mangroves was, throughout history and today, one of the main obstacles
to the construction of settlements and infrastructure, giving rise to a necessary transformation

R. Tardin, System of Open Spaces: Concrete Project Strategies for Urban Territories, 37
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Fig. 3.1 Vegetal layer. Metropolitan region of Rio de Janeiro (Adaptation of the map of RMRJ
(1994), Fundagao CIDE)

Fig. 3.2 Water layer. Metropolitan region of Rio de Janeiro (Adaptation of the map of RMRJ
(1994), Fundagao CIDE)

The occupation of the territory is generally distributed radially from the metropolis’s
traditional center. Many areas have important rural and natural spaces, either at the
extremities of urban occupation or between areas of urban occupation, together with
other open spaces.’

of the landscape through the filling of the land and the modification of waterways to make urban
consolidation possible (Amador 1992).

3The observation of the current occupation of the area, from the perspective of roadway infrastruc-
ture and settlements that colonized rural and natural spaces, allows us to determine axes of the
urban structure that are not yet consolidated, noting accessibility aspects and the main activities
that support occupation (Abreu 1992; Amador 1992; Lobato 1992, among others).
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Fig. 3.3 Urban occupation layer. Metropolitan region of Rio de Janeiro (Adaptation of the map of
RMRIJ (1994), Fundacao CIDE)

Fig. 3.4 General composition. Metropolitan region of Rio de Janeiro (Adaptation of the map of
RMRIJ (1994), Fundagdo CIDE)

The axes include the following.

¢ Fluminense lowlands. The traditional center of the metropolis, as well as the southern and northern
zones of the central city, are fully consolidated areas. Historically, from the central city, there has
been an urban continuum directed towards neighboring cities, where the axes of the roads Presidente
Dutra (the main connection between Rio de Janeiro and Sdo Paulo) and Washington Lufs, next to
the railway and lower-scale roads, are the main guiding axes for the occupation of the great plains
of the Fluminense lowlands. This area is characterized, primarily, by industrial activity.

¢ The Niteroi-Manilha axis and the oceanic part of Niteréi. To the east, urban occupation largely
follows the course of the Niteroi-Manilha road, which are aligned with industry and the coast-
line, from the city of Niterdi to the city of Maricd, having great tourism value.

¢ The Avenida Brasil and Jacarepagud lowlands axes. In the western zone of the central city, there
is occupation of land around Avenida Brasil and the railway, by industry, and around the
Jacarepagud lowlands, between the Pedra Branca and Tijuca massifs, largely through the expan-
sion of the tertiary sector and the construction of houses, and mainly in areas nearer the sea.
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Some of the region’s territorial units lack a consolidated urban setting but are
within the administrative boundaries of the central city. In the city of Rio de Janeiro,
which has 5,851,914 inhabitants, 63.06%* of the area of 1,255 km? is unoccupied,;
thus, the distribution of urban occupation is very scattered, with there being areas of
greater urban density, areas with isolated buildings or small groups of buildings, and
large areas of open spaces within the buildable limits. Large areas of open spaces
are found in the west of the city.

The case study considers an area encompassing the Jacarepagud lowlands, the
Pedra Branca and Tijuca massifs, and the Atlantic Ocean, and having a population
of 743,634 inhabitants. From an administrative standpoint, the study area corre-
sponds almost in its entirety to Planning Area 4 (AP4), which covers the administra-
tive regions of Jacarepagud (VI RA), Barra da Tijuca (XXIV RA), and Cidade de Deus
(XXXIV). These regions cover the neighborhoods® of VI RA (Jacarepagud, Anil,
Gardénia Azul, Cidade de Deus, Curicica, Freguesia, Pechincha, Taquara, Praca
Seca, and Tanque) with 575.992 inhabitants; XXIV RA (Jod, Barra da Tijuca,
Itanhangd, Camorim, Vargem Grande, Vargem Pequena, Recreio, and Grumari)
with 129,632 inhabitants; and XXXIV RA (Cidade de Deus) with 38,010 inhabit-
ants. The territorial unit’s western limits are the neighborhoods of Guaratiba and
Campo Grande; its northern limits are the neighborhoods of Bangu, Realengo, and
Madureira; and its eastern limits are the neighborhoods of Méier, Vila Isabel, Tijuca,
and Sdo Conrado.

The study area corresponds to 24% of the municipal territory, and 65%° of the
study area is open spaces. These open spaces are important to the spatial structure
of the central city, in addition to be important to the biophysical characterization and
configuration of the area’s most significant visual elements.

The Pedra Branca and Tijuca massifs are the two most important natural areas of
preservation in the city of Rio de Janeiro (and are considered by UNESCO as bio-
sphere reserves’); they also affect the urban structure, since they are the most impor-
tant internal geographical structures and define, with other hills and the sea, the
plains that shape the physiography and sustain most of the important urban zones of
the city. Among them, one can find, besides the territorial unit, a southern zone and
central zone, which occupy the plains of the eastern section of the Tijuca massif
(areas with urban services and housing for the richest stratum of the population);
a northern zone, which occupies the lowlands of Inhatiima and Iraj4, in the northern
section of the Tijuca massif (suburban areas characterized by housing and industry);
and a western zone, which occupies the lowlands of Bangu, Santa Cruz, and

4Source: SMAC 2000.

3 Source: Prefeitura da cidade do Rio de Janeiro (1998). Anudrio Estatistico da Cidade do Rio de
Janeiro. Rio de Janeiro: Instituto Pereira Passos.

¢Source: SMAC 2000.

"The massifs are part of the Consércio Mata Atlantica Brasil biosphere reserve (1992), which
includes Atlantic Forest in several Brazilian states, including Rio de Janeiro.
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Fig. 3.5 View towards part of the study area (2003) (Photo: Author)

Guaratiba, in the northern and western sections of the Pedra Branca massif (with
each area having different functional characteristics, ranging from industrial activ-
ity in Avenida Brasil to farming activity in Guaratiba).

A series of public and private interests affect the occupation of the territorial unit,
since it is an area suitable for urban development and tourism. In addition, there are
natural attractions with roadway connections to the rest of the territory, there are
metropolitan facilities, and the territorial unit is relatively close to the traditional
center of Rio de Janeiro (Villaga 1998).

Since the mid-1980s, the study area has become increasingly important as a new
central area of Rio de Janeiro and as a housing alternative outside the more con-
gested centers. The area has good roadway infrastructure, which has attracted the
headquarters of large companies and tertiary activities, and there is presently grow-
ing real-estate activity, in terms of both residential centers and large commercial
centers (Villaga 1998). Additionally, there are illegal settlements that convey a sense
of precariousness and urban poverty.

The construction that has taken place in the territorial unit since the 1970s has
strengthened bonds to the central, northern, and southern zones, and augmented
growth in the industrial, residential, commercial, and service sectors. Basically, the
structure of the territorial unit is determined by the highway Avenida das Américas,
which runs parallel to the sea and connects the southern and western zones, and
the highway Avenida Ayrton Senna and the expressway Linha Amarela, which
strengthen connections with the northern zone of Rio de Janeiro.

The territorial unit had rural origins before being the specific object of a modern-
ist urban plan designed by Lucio Costa (1969). Later, it underwent dynamic urban
development. The territorial unit today thus has a complex urban organization; the
unit has traditional forms of roadway infrastructure and buildings (Fig. 3.5), is wit-
nessing new forms of growth that are usually closed and introverted (e.g., commer-
cial centers and low-density houses in closed spaces connected by highways and
expressways), and is witnessing the fast emergence of illegal urbanized areas
(Fig. 3.6). Marked social contrasts, resulting from a very unequal income distribu-
tion and a public system that is deficient in terms of healthcare, education, transpor-
tation, and sanitation, are reflected by the presence of slums next to luxurious houses
in closed spaces (condominiums).

Generally speaking, the case study considers both the singularities of urban
occupation and the characteristics of the population, focusing on the different fea-
tures of Barra da Tijuca and Jacarepagud (Fig. 3.7). Barra da Tijuca is a coastal
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s

Fig. 3.7 Locations of Barra da Tijuca and Jacarepagud (Source: Ortophotos mosaic, Instituto
Pereira Passos 2000)

region to the south of the massifs, coinciding with the northern section of the lagoons
in the middle of the plains. This is where most important services centers are con-
centrated, and where we find dynamic real estate expansion and the wealthiest pop-
ulation. Jacarepagud, in the interior, lies on the plains from the lagoons to where the
two massifs meet. It is structured according to the industrial suburbs of the city, and it
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tends to grow according to changes in this initial structure and has a poorer population,
as discussed latter.

Open spaces in the territorial unit can be classified as forests and mangroves,
many of which are protected by planning; extensive open spaces that are not yet
protected and that have a certain “amorphous” quality (in that they have ill-defined
spatial form and there is a tendency towards the degradation of their biophysical
value); and open spaces of more modest dimensions that are fragments of urbaniza-
tion. In general, these spaces have great visual and biophysical qualities, are very
fragile in terms of withstanding urban occupation, and are under the constant threat
of urban expansion and serious environmental problems, ranging from water con-
tamination to the erosion of slopes and the loss of vegetation.

To a certain extent, the open spaces are configured according to a rationale of
protection and isolation, the speculative reservation of land, or agricultural explora-
tion, or they are simply remnants of the construction of settlements and roadways.
The protected open spaces, in this setting, not only have biophysical importance but
also control urban occupation within the study area. Among the protected open
spaces, the most important are the Pedra Branca, Tijuca, and Marapendi parks.

It is considered that thorough analysis of the situation and internal particularities
of the territorial unit may assist the planning of the system of open spaces as an
integrated whole and a restructuring element of the territory.

3.2 Biophysical Support

3.2.1 Relief and Climate

The physiographical configuration of the area has the shape of an amphitheater and
is a two-component structure (Figs. 3.8 and 3.9).

e Slopes and rocky formations of the massifs are located in the western (Pedra
Branca Massif) and eastern (Tijuca Massif) zones, and have the sea at their extrem-
ities. The massifs become smoother in the northern zone, where they meet.

* Large central plains are bordered by the massifs. They are of Quaternary forma-
tion and have a “triangular” shape. They comprise hills, lagoons and canals, and
end where they meet the sea.

The massifs are a series of mountains and valleys. Among the mountains of the
massifs that face the study area are those belonging to the Pedra Branca massif
(Serra do Engenho Velho, Serra do Barata, Serra do Nogueira, Serra do Rio Pequeno,
Serra do Quilombo, Serra do Cagambé, Serra do Alto do Peri, Serra de Santa Bérbara,
Serra do Rio da Prata, Serra Geral de Guaratiba, and Serra do Grumari) and the those
belonging to the Tijuca massif (Serra do Indcio Dias, Serra dos Pretos Forros, Serra
dos Trés Rios, and part of Serra da Carioca). The mountains are all difficult to access,
and are usually very exposed to the sun and rain. They are visible from the plains.
The highest peaks of the mountains are Pico da Pedra Branca (1,025 m), Morro da
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RELIEF

Fig. 3.8 Map of the relief
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Fig. 3.9 Profiles of the relief (a, b, and ¢, respectively) (Source: Author)

Bandeira (964 m), Pedra do Ponto (938 m), Morro Santa Barbara (857 m), Pedra do
Quilombo (735 m), Pico do Sacarrdo (714 m), Morro dos Caboclos (696 m), Toca
Grande (577 m), Santo Antdnio da Bica (482 m), and Morro da Boa Vista (456 m)
on the Pedra Branca massif; and Pico da Tijuca (1,022 m), Bico do Papagaio (989 m),
Morro da Cocanha (982 m), Pedra da Gdvea (842 m), Pedra Bonita (696 m), Pretos
Forros (482 m), and Morro do Indcio Dias (449 m) on the Tijuca massif. Most of the
highest points are accessible via trails through areas of forest.

The lowest points of the relief are the gullies between mountains. The gullies are
areas of confluence for the waters that run down the massifs, and are generally radi-
ally distributed around peaks.

The plains can be virtually divided into three areas®: a coastal area; an intermedi-
ary area, close to the lagoons and their canals; and the northern vertex of the plains.
In the first area, the terrain has small undulations, generated by marine processes or
wind sedimentation; in the second, the surface is flatter; and in the third, the land is
almost perfectly horizontal, having a gradual decline toward the coastline.

The hills are thus important elements of the landscape of the plains, and they
include Pedra da Panela, Morro da Freguesia, Pedra de Itatina, Morro do Amorim,
Morro do Cantagalo, Morro do Portelo, and Pontal de Sernambetiba.

The study area has a micro-climate typical of a tropical coastal region. The area
has high temperatures, and a rainy season and a dry season as the most important
seasons of the year. Additionally, there are climatic variations related to latitude,
proximity of the ocean, topography, and intermittent cold fronts.

Generally, the most intense period of rainfall is in summer (from December to
March), and the least intense period is in winter, with July being the driest month and
January the wettest. The average yearly temperature is 23.5 °C. The yearly average
evaporation is 700 mm, and the relative humidity is 88% in summer and 65% in
winter, which makes for a very damp climate for most of the year (SMAC 1998).

8 Source: Centro Nacional de Pesquisa de Solos da Empresa Brasileira de Pesquisa Agropecudria
(EMBRAPA) (2001). Estudo e caracterizacdo dos solos. Rio de Janeiro: Centro Nacional de
Pesquisa de Solos da Empresa Brasileira de Pesquisa Agropecuaria.
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Fig. 3.10 View of part of the study area (Marapendi lagoon and the beach) (2003) (Photo: Author)

3.2.2 Hydrography

The hydrography of the study area belongs to the ambit of the Jacarepagud basin,
which is located on the plains and empties into the ocean. The waterways tend to be
permanent and run radially from the massifs to the sea or the plains. On the plains,
waterways flow as rivers and streams, form lagoons and islands, and enter canals.
Water affects the configuration of the territorial unit, and the largest surface and
underground retentions are widely distributed from the sea to the lagoons in the
middle of the plains. The hydrography mainly comprises the following (Figs. 3.10
and 3.11).

* A coastline runs along the open waters of the Atlantic Ocean. There is usually
strong wave movement along approximately 20 km of beaches.

» Lagoonal surfaces are represented by Lagoa de Jacarepagud, Lagoa da Tijuca
(and Camorim), Lagoa de Marapendi, and Lagoinha. The lagoons are the byprod-
uct of sandbanks; i.e., the accumulation of sediments that form bars along the
coast that enclose a portion of water. They predominantly receive superficial
water, but also underground water, in addition to exchanging fresh water with
saline marine water (SMAC 1998).

The lagoons of Jacarepagud and Tijuca, having a central position and large
dimensions (the two lagoons have a total area of 9.3 km? and total length of
13 km), function as a divider of fresh and saline water, receiving and distributing
water that runs down the slopes of the massifs and water that comes from the sea.
Additionally, they divide the region into two well-defined parts. This is reflected
in the formation of the two administrative regions of Barra da Tijuca and
Jacarepagud. The most important islands in the lagoons are Ilha da Gigéia, Ilha
Primeira, I1ha dos Pescadores, Ilha do Ribeiro, and Ilha Pombeba.

Lagoa de Marapendi, running parallel to the sea in the southern-most section
of the plains, has an elongated shape, surface area of approximately 3.5 km?,
length of 10 km, and width of 350 m. It is connected to the lagoons of Jacarepagud
and Tijuca.

Lagoinha completes the lagoonal framework. It is located within Chico Mendes
Park, has low levels of salinity, and is connected to Lagoa de Marapendi.
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e Lagoonal canals include Canal da Joatinga to the far east and Canal de
Sernambetiba to the extreme west, with both running perpendicular to the
lagoons; Canal do Portelo, Canal do Urubu, and Canal do Cortado to the west,
arranged longitudinally; and Canal de Marapendi and the Canal das Taxas, which
pass through Lagoa de Marapendi longitudinally. The canals are mostly artificial.
They were built to improve the drainage of the area between the lagoons and the
sea, which is low in altitude and witnesses great accumulation of superficial and
underground water. On the plains, Canal de Sernambetiba and Canal da Joatinga
are the main drainage routes to the sea.

* Rivers flow along the valleys of the Jacarepagud lowlands. The rivers shape the
territory from the massifs, and follow the topography to the lagoons, before
finally flowing into the sea. The courses of the rivers delimit two zones on the
plains: one superior and one inferior to the lagoons of Tijuca and Jacarepagua.
In both zones, the continuous courses of transversal and radial waters are preva-
lent. Generally, the riverbeds are narrow and of small dimensions.

3.2.3 Vegetation

The physiography of the area, along with the hydrographical characteristics and
characteristics of the soil and climate, determine the existence of a wide diversity of
vegetation communities of inestimable ecological value. These communities exist
in the sea, lagoons, damp and floodable areas, rivers, and mountains.’

Among the areas of vegetation in the study area, we highlight the following'®
(Figs. 3.12 and 3.13).

* Atlantic forest is dense forest that is little modified or completely recovered, usu-
ally found at the highest altitudes of the massifs. Such areas of Atlantic forest are
those remaining from the anthropic activities or that have recovered. They are
forest reserves of great ecological value and a significant part of the natural heri-
tage of the city. The tree height varies, with trees taller than 30 m composing the
upper arboreal stratum.

* Secondary Atlantic forest includes various arboreal strata and species that were
later introduced in the original forest. Such forest is found in the greater part of
the area of the massifs. There are also isolated instances on the plains, where in

?Sources: Secretaria de Urbanismo e Meio Ambiente da Prefeitura da cidade do Rio de Janeiro
(SMAC) (2000). Mapeamento e Caracterizagdo do uso das terras e cobertura vegetal no munici-
pio do Rio de Janeiro entre os anos de 1984 e 1999. Rio de Janeiro: Secretaria de Urbanismo e
Meio Ambiente da Prefeitura da cidade do Rio de Janeiro; Estado do Rio de Janeiro (1999). Mapa
de usos do solo e cobertura vegetal (pp. 2744—4 and 2745-3) (scale: 1:50.000). Rio de Janeiro:
Fundacdo CIDE; Prefeitura da cidade do Rio de Janeiro (1997). Mapeamento digital da cidade do
Rio de Janeiro (scale: 1:2.000). Rio de Janeiro: Instituto Pereira Passos.

10 Areas of vegetal communities described as marshland, cultivated land, and garden vegetation
were separated from the original categories in SMAC (2000), at a scale of 1:2000, according to the
digital cartography of Prefeitura da cidade do Rio de Janeiro (1997).
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Fig. 3.12 Map of vegetation
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Fig. 3.13 View of part of the study area (2003) (Sernambetiba fields) (Photo: Author)

many cases the forest is accompanied by a rocky outcrop. In most cases, areas of
secondary Atlantic forest constitute the limits between the massifs and urban
areas, and they are important reservoirs of the biotic environment.

e Deteriorated Atlantic forest is distributed in deforested areas. Such forest is
found on some slopes of the massifs and is in an advanced state of degradation
relative to original forest. It is mainly located in the upper parts of the eastern
section of the Pedra Branca massif, and to the west of the Tijuca massif.

e Mangrove is a type of vegetal community that is present around the lagoons, and
the vegetation is of shrub-tree stature. Mangroves are currently found in reduced
areas, such as the relatively narrow strips on the margins of the Tijuca and
Jacarepagud lagoons, and in some areas of the Marapendi lagoon. The man-
groves have very particular and fragile ecosystems that are adapted to the high
salinity and movement of the water.

e Marshland is a permanently humid area, with vegetation of herbaceous stature.
Marshland is a very fragile ecosystem and, owing to intensive anthropization, it
is generally reduced to the margins of the canals and rivers, or scattered amidst
other flooded areas next to the Pedra Branca massif, to the west of the plains.

* Vegetation in floodable areas develops in flooded soils or in soils that are suscep-
tible to flooding, and generally has herbaceous stature. The degree of humidity
varies according to drainage, proximity to subterranean water, presence of
embankments, and rain. According to water levels, there are variations in the
vegetation. Such vegetation is found around the Tijuca and Jacarepagud lagoons
and their main canals, to the west of the territorial unit, as a consequence of the
low altitude of the plains.

* Sandbank vegetation is an ecosystem that is typical along the coast, growing in
arenaceous soils and having a relatively dense shrub-tree and herbaceous stature.
It is found over a large area in the inferior section of the plains, next to Marapendi
lagoon and its canals. The area of sandbank vegetation is home to fauna and flora
that are adapted to high temperature, wind, and soil poor in nutrients.

e Anthropic fields are generally areas of vegetation of small stature, such as short
and tall grasses, or forests in the process of regeneration. Most of these areas are
found in the western part of the plains and in the southern section of the Pedra
Branca massif.

e Cultivated land is land used for agriculture, predominantly flower and banana
cultivation. Such land is concentrated in the western zone of the territorial unit
and is directly related to the conditions of the relief. Banana cultivation is more
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concentrated on the slopes of the Pedra Branca massif, and other cultivation is
concentrated on the plains.

* Garden vegetation is tree-shrub and shrub-herbaceous plant vegetation grown in
parks or other areas for the purposes of recreation and ornamentation. Gardens
are spread throughout the plains.

3.3 Infrastructure and Urban Land Use

3.3.1 Infrastructure: Roadways, Urban Services and Public
Transportation

The spatial organization of the roadway network is closely related to the territorial
geography, mainly with the relief of the terrain and distribution of water. The roadway
network has different scales of roadways and connections, and different locations,
sections, and capacities for vehicle flow. The three levels of the roadway network are
the main roadway network within the city and its region, the secondary roadway net-
work that connects the study area to its surroundings, and the general network of
streets connecting the secondary roadway network to neighborhoods (Fig. 3.14).
The main roadway network to the city and its region comprises highways and an
expressway, which run parallel to the coast line and between the sea and the lagoons
(the highway Avenida das Américas (Fig. 3.15), and perpendicular to the coastline,
between the lagoons, the highway Avenida Ayrton Senna and the expressway Linha
Amarela) (Fig. 3.16). The main access points to both roads are tunnels passing through
the Tijuca massif. The roads converge at a roundabout, called Trevo das Palmeiras.
The expressway has the same cross-section throughout Linha Amarela, with two
central arteries, having three lanes in each direction. The flow capacity is practically
homogeneous, with small variations in some sections related to traffic demands.
The highways allow direct movement, practically without interruption, which
reduces travel time. At the same time, this “canal” of express movement, according
to its morphology, does not have many points of contact with its surroundings;
specifically, the points of contact are restricted to the roads feeding the highway.
The highway Avenida Ayrton Senna is also very homogeneous, with there being
few variations in the number of lanes: two central arteries, with three or four lanes,
and two lateral arteries, with two or three lanes. Although a highway prioritizes the
fast flow of traffic like the expressway, it has a more “open” character; i.e., it is more
related to its surroundings, and it is in direct contact with adjacent buildings.
However, because of its width, its two lateral lanes are not particularly connected to
one another. Over the past few years, as an initiative of the public sector, bike paths
were created in the lateral and central arteries to promote the use of bicycles as an
alternative means of transportation, although with little success.
The results of interviews conducted have indicated the great dependence of the
population on the use of automobiles in the study area, as the area is a place where
travel distances are long, and the roads are not inviting to pedestrians and public
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Fig. 3.16 Linha Amarela expressway (2003) (Photo: Author)
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transportation is deficient. The highway Avenida das Américas is similar to the high-
way Avenida Ayrton Senna, although Avenida das Américas varies more along its
route. The most noticeable variations are

e The transformation of the highway from two central arteries with two or three
lanes each and also two lateral arteries, to two arteries with six lanes each (begin-
ning at Avenida Salvador Allende); and

e The transformation of the highway from two arteries with six lanes each to a
two-way road (after the road Vereador Alceu de Carvalho).

The traffic flow on Avenida das Américas is 116,843 vehicles/day'" in its first
section, 61,441 vehicles/day in its second section, and only 7,959 vehicles/day in its
third section. The situation is similar for public transportation, with traffic flow being
higher in the first section (7,051 vehicles/day), slightly lower in the second section
(6,813 vehicles/day), and drastically lower in the third section (1,528 vehicles/day).

It is worth noting that Avenida das Américas, which begins as a highway and
ends as a road of more modest dimensions, is not entirely consolidated. Its last sec-
tion coincides with the part of the territorial unit where urban occupation is scarcer.

The morphological considerations of Avenida das Américas, including projects
for the implementation of bike paths and its poor acceptance by the population,
coincide with those of Avenida Ayrton Senna.

The secondary roadway network, which connects the study area to its surround-
ings, has arteries that intersect the plains and that run along the margins of the mas-
sifs. There are

* Roadways that circumvent the massifs, namely Estrada dos Bandeirantes, Estrada
de Jacarepagud, Estrada do Pontal, and Avenida Estado da Guanabara;

* Roadways that traverse the massifs, namely Estrada dos Teixeiras, Estrada do
Catonho, Estrada de Furnas, Estrada do Jod, Estrada Grajad-Jacarepagud, and
Rua Candido Benicio;

* Diagonal roadways, namely Avenida Salvador Allende; and

e Longitudinal roadways, namely Avenida Licio Costa, Avenida Embaixador
Abelardo Bueno, Estrada da Boitina, Estrada do Cafunda, Estrada do Rio Grande,
Estrada do Tindiba, and Estrada do Pau Ferro.

The secondary roadways are usually homogeneous throughout their course.
Nevertheless, we can identify two types of road sections:

* Two-way sections, with two lanes in each direction; and
* Two-way sections, with one lane in each direction.

The volume of traffic tends to vary according to the surroundings of the road-
ways and the degree of urbanization. In the case of Estrada dos Bandeirantes, for
instance, in the most urbanized neighborhoods, the average flow is 57,136 vehicles/
day, whereas the flow drops to 6,115 vehicles/day in less urbanized neighborhoods.
Likewise, the average flow of public transportation is 9,305 vehicles/day in more
urbanized neighborhoods, and around 1,188 vehicles/day in other neighborhoods.

! Data are for October 2000, from the Secretary of Transport of the City Hall of Rio de Janeiro.
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The roadways in the secondary roadway network differ from the highways and
expressway mainly in terms of their width and their design being more focused on
local travel, allowing the presence of pedestrians and bicycles. This implies lower
speed limits and greater proximity to settlements at their margins.

The general network of streets connecting the secondary roadway network and
neighborhoods has a smaller capacity for supporting traffic and usually narrower sec-
tions than the previously mentioned roadways (although some streets have capacity
that is greater than the traffic demand). The general network of streets is composed
of the main streets of neighborhoods and the general streets. Some streets are not yet
completely urbanized, although the public sector has been encouraging improvement
works and the creation of bike paths. Among the most important streets are Avenida
Zilke Machado, Avenida Glducio Gil, and Avenida Alfredo Balthazar da Silveira in
Recreio dos Bandeirantes; Avenida Olegdrio Maciel and Avenida Rodolfo Amoedo
in Jardim Oceénico; Rua André Rocha in Taquara; Rua Edgar Werneck and Geremadrio
Dantas in Freguesia; and Estrada Benvindo de Novaes and Vereador Alceu de
Carvalho in Vargem Pequena and Vargem Grande (Fig. 3.17).

Roadways planned but not yet constructed include the following.

e State and Municipal roadways, to be constructed according to the Highway
Department of the State of Rio de Janeiro (Departamento de Estradas e Rodagens
do Estado do Rio de Janeiro; DER)," including RJ-075, RJ-089, RJ-091, RJ-240,
and RJ-120.

» Streets, to be constructed according to the provisions of Decree 3046, including
street numbers 2, 4, and 7 as part of alignment project (PA) 8997 and the Via
Parque as part of alignment project (PA) 9822.

Roads for which proposals are in the process of definition and/or approval include
the following."

* Highway ring. The highway ring of the city of Rio de Janeiro is a project of the
Secretary of Transport of the City Hall of Rio de Janeiro (Secretaria de Transporte
do Municipio do Rio de Janeiro), and it aims to connect the main perimeter roads
of the city and improve access from the southern zone to the western zone.
In the case study, the highway ring specifically affects the Avenida das Américas,
the Avenida Ayrton Senna, and the expressway Linha Amarela, and follows the
implementation of already approved roads and streets, such as RJ-091, RJ-075,
and Via 5. The project is so far comprises some preliminary proposals.

* Modifications of and improvements to roads constructed for the Pan-American
Games (2007). Modifications are planned for the Estrada dos Bandeirantes,
and improvements for Avenida Ayrton Senna. Additionally, bike paths will be
constructed to expand the existing network. (Note that currently other initiatives in
this sense are been carried out by the government for the Olympic Games in 2016).

12 According to information to July 2003.

3 Information from interviews conducted with the professionals responsible for the projects and
from material published by the responsible departments of the City Hall of Rio de Janeiro.
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Fig. 3.17 Example of a main road (2003) (Photo: Author)

In short, the roadway network of the territorial unit is well distributed and con-
nected with other parts of the city and the region, characterizing the good accessibil-
ity of the area. However, there are traffic bottlenecks along the main routes of the
main roadway network in tunnels that pass through the massifs, which compromise
general mobility in the study area.

In terms of infrastructure services, rapid urban growth in the study area has not
been accompanied by the development of adequate networks of water supply and
sewage processing. Additionally, there are many problems of drainage owing to the
very low topography (even lower than sea level) in some areas. Likewise, there is
insufficient electricity distribution, especially in areas of the massifs that are most
difficult to access, and illegal connections are frequently made to the power grid,
most being in areas of illegal occupation.

Many of the water-treatment stations are privately owned, and most residues are
stored in cesspools, or directly passed to the lagoons and waterways, which magnifies
contamination and gives rise to serious biophysical issues. Additionally, there are
illegal connections that send residual waters directly to the rainwater network, mak-
ing the waterways open-air sewers.

This deficiency of the infrastructure of services, which is one of the biggest
problems in the study area, has been the subject of public-sector initiatives over the
last few years; e.g., the establishment of a marine outfall system, which is yet to be
completed.

There are also problems relating to the insufficient collection of solid waste in
the study area, with solid waste being transferred to existing open spaces and affecting
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the soil and water in the territorial unit. Trash contributes to the contamination of
water and to the proliferation of diseases and other problems. There is no efficient
policy for the collection and selective recycling of trash.

Most public transportation relies on buses and vans. The Alvorada terminal is the
main bus terminal in the territorial unit and it is located at the roundabout where
Avenida das Américas and Avenida Ayrton Senna converge. Condominiums (resi-
dential areas inhabited by the upper class) have private collective transportation ser-
vices. In general, the needs of the population for public transportation are not being
met. New projects have been started with the aim of providing light rail, a subway,
and special lanes for buses. Among them, the projects for public transportation that
are in the process of definition and/or approval'* are the subway lines 4 and 6. Line
number 4 will connect Barra da Tijuca and the southern zone by a surface route
along Avenida das Américas and a tunnel; and line number 6 will connect Barra da
Tijuca and the northern zone by a surface route along Avenida Ayrton Senna (Note
that currently other initiatives in this sense are been carried out by the government
for the Olympic games in 2016).

In such a territorial unit where car travel is prevalent, it is important to improve
public transportation and promote alternative means of transportation, such as bicycles
and light rail, for travel within the unit, and maritime transportation for external access.
Improving public transportation will entail significant environmental and social
improvements, in as much as it will lower levels of contamination and democratize the
transportation network by offering more equitable conditions for people’s displace-
ment and access to places, in an area where social inequalities are very marked.

3.3.2 Urban Land Use

Observation of urban land use in the study area (Fig. 3.18) reveals that, in general,
commerce and services are distributed over the most populous areas, both close to
the sea and in inland areas, especially near the main local centers and around the
main roadways. The path of Avenida das Américas, from the Tijuca massif to the
convergence with Avenida Ayrton Senna, is the main axis of commerce and services
in Barra da Tijuca (Figs. 3.19 and 3.20). The main constructions of the tertiary sec-
tor along this section are commercial centers and large leisure and entertainment
structures, which extend to Avenida Ayrton Senna and form a pool of commerce and
services. Barra Shopping and Downtown Mall are representative of commercial
centralities” in the study area. In Jacarepagud, commerce and services are more
scattered, although there are great concentrations near the centers of Taquara and
Freguesia. Between these two centers, Rua Geremdrio Dantas is the main axis of
commerce and services.

!4 Information from interviews conducted with the professionals responsible for the projects and
from material published by the responsible departments of the City Hall of Rio de Janeiro.

'3 We understand “centralities” to be parts of settlements with large attraction potential that were con-
solidated in the urban evolution of the place with the polarizing of certain activities; e.g., commerce.
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Fig. 3.19 Aerial view of the margins of the Tijuca lagoon (2001) (Photo: Rodrigo Rinaldi)

Fig. 3.20 Aerial view of part of Barra da Tijuca (2001) (Photo: Rodrigo Rinaldi)
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Fig. 3.21 Aerial view of part of Barra da Tijuca (2001) (Photo: Rodrigo Rinaldi)

Industry is especially concentrated in Jacarepagud, where there is an industrial
zone. Additionally, there is industry on the margins of the Pedra Branca massif, in
Vargem Pequena. This activity largely includes the production of pharmaceutical
products and beverages, and trash recycling.

The clear zoning of tertiary and industrial sectors reflects the pro-visions of plan-
ning. There is a tendency toward establishing areas specific to sectors throughout
the territorial unit, which leads to there being few urban areas having mixed uses
and a subsequent lack of functional autonomy for the constructed nuclei.

Residential areas near the sea, in the interior of the plains, and on the margins of
the massifs occupy much of the settlements in the territorial unit. In Barra da Tijuca,
multifamily dwellings form blocks, clearly seen near the sea and in some intermedi-
ate spaces, and there are more multifamily dwellings than single-family dwellings
(Fig. 3.21). In Jacarepagud, by contrast, single-family dwellings are prevalent, with
few concentrations of multifamily dwellings, which are mainly located between the
two centers mentioned above, Taquara and Freguesia.

To the west of the plains, single-family dwellings are more scattered, which is
characteristic of an area that is less occupied, although there is a trend towards the
conversion of agricultural open spaces to areas of urban occupation (Bicalho 1992).'6

'*Urban conversion is intense to the west of the lowlands, in contact with Serra de Guaratiba, at the
foot of the massifs. The small farms are in an advanced process of transformation into residences,
countryside headquarters for schools and companies, having the presence of a few horse farms.
(Bicalho 1992, p. 308, translated from the original)
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Fig. 3.22 Riocentro (2001) (Photo: Rodrigo Rinaldi)

There are single-family dwellings on the margins of the massifs and, increasingly,
in the interior of the massif areas.

Slums (favelas) and other illegal settlements are distributed heterogeneously
throughout the study area, although they are concentrated and proliferating in
Jacarepagud. The informal urbanization of favelas is scattered over the plains and
mountains. Favelas usually occupy undervalued places in real-estate terms, or those
areas that are difficult to occupy owing to the relief of terrain or water conditions. In
the mountains, they are found on land that is inadequate for construction, especially
on steep sections, where they paradoxically coexist with single-family luxury dwell-
ings (Lobato 1992).

Smaller public facilities, such as schools, churches, and libraries, are distributed
throughout the entire study area, although they are in insufficient numbers to the
west of the plains and in Jacarepagud. There are greater concentrations of metro-
politan facilities around the lagoons, on Avenida Ayrton Senna, and on the western
margin of the Pedra Branca massif. On the margins of the massif, there are hospi-
tals, which take advantage of the natural resources in the area. It is worth noting
the metropolitan facilities of the convention center Riocentro (Fig. 3.22), the
Nelson Piquet racing track, and the airport, on the margins of the lagoons of
Jacarepagud and Tijuca. These facilities, located at the center of the territorial unit,
have their central positions emphasized, and they serve as a point of attraction of
people in both Barra da Tijuca and Jacarepagud. At the same time, along with other
commercial and service centers of the metropolis, the facilities denote the geo-
graphical centrality of the territorial unit in relation to the metropolis as a func-
tional center.



62 3 Characterization of the Territorial Unit
3.4 Characteristics of the Population

Most of the 743,634 inhabitants of the territorial unit (80%) are concentrated in
Jacarepagud. In the administrative region of Jacarepagud, the neighborhoods of
Jacarepagud, Taquara, Freguesia, and Praca Seca are the most populated, account-
ing for 60% of the population. In the administrative region of Barra da Tijuca, the
neighborhoods of Barra da Tijuca and Grumari have the largest populations,
accounting for 63% and 17% of the total, respectively."’

The geometric rates of yearly growth also vary according to the administrative
region. Barra da Tijuca has a yearly growth rate of 6.58%, whereas Jacarepagud has
a rate of 2.13%, and Cidade de Deus has a negative growth rate of 0.06%. Thus,
there is a strong trend of urban growth in Barra da Tijuca relative to other parts of
the territorial unit.

Much of the study area has very low population density, with there being an aver-
age of 10 inhabitants/hectare in Barra da Tijuca and 46 inhabitants/hectare in
Jacarepagud. The highest densities, varying from 103 to 268 inhabitants/hectare, are
for slums and the most populous neighborhood of Jacarepagua.

The construction density varies (Fig. 3.23). The density of construction is
792.91 m?/ha in Jacarepagud and 468.83 m?/ha in Barra da Tijuca. The density sta-
tistically illustrates what is observed for urban occupation. In the context of low
construction density and from a quantitative viewpoint, it is not justifiable to occupy
more open spaces as the first alternative to urban development. It is worth noting,
however, that there has been strong pressure for construction in the territorial unit;
the building of new dwellings exponentially increased from 924 dwellings in 1990
to 28,707 dwellings in 2000.

In terms of the profile of residents, the study area has a large young population
(25% of the total) and productive population (15-60 years old; 67% of the total),
whereas older people make up only 8% of the population. These data can be
explained by the chronology of development of the urban fabric; there has been
relatively recent urban development (since the 1970s) and, because of its specific
characteristics, the study area has not attracted an older population.

The average years of schooling (for heads of families) slightly differ in the admin-
istrative regions of Barra da Tijuca and Jacarepaguad; the average is 10.91 years in Barra
da Tijuca and 8.33 years in Jacarepagud, whereas it drops to 5.03 years in Cidade de
Deus. The data for Cidade de Deus are similar to the data for slums in the study area.

There is a fundamental difference in the income levels of the inhabitants among
the administrative regions. Barra da Tijuca has the highest income levels, with nearly
85% of residents having an income exceeding three times the minimum wage.'®

17To identify the characteristics of the population in the case study, data included in Prefeitura da
cidade do Rio de Janeiro (1998). Anudrio Estatistico da Cidade do Rio de Janeiro. Rio de Janeiro:
Instituto Pereira Passos, and published data from the Instituto Brasileiro de Geografia e Estatistica
(IBGE) (Brazilian Institute of Geography and Statistics), (http://www.ibge.gov.br. Accessed 20
August 2000) were analyzed.

18The minimum wage in 2003 was about USD 80/month.
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In Jacarepagud, only 50% of residents have this income, whereas in Cidade de Deus,
the figure drops to 30%. Tertiary activity and real estate are the important sectors of
the local economy, followed by industrial activity. Agriculture and livestock are the
least represented in general terms, and tourism is an expanding activity.

The above data illustrate the economic inequalities present in the study area. The
data also confirm the existence of slums as the nuclei of poverty, which in part char-
acterizes the social segregation of the local community. In this context, social
inequality, with an imbalanced distribution of opportunities for development, tends
to worsen the urban insecurity that has developed even further over the last few
years, with there being an increase in crime rates in inverse relation to surveillance
and social control capabilities.

In interviews conducted, the discourse reflects the social inequality, with differ-
ent social strata hardly speaking with one another and often having divergent needs
and goals. However, these discourses converge for certain aspects, which may have
a direct or indirect relation to open spaces. Examples are the common desire to use
water in a sustainable way and to have better sanitation conditions; the provision for
the adequate use of protected open spaces, which are often unmanaged; the need for
efficient public transportation; greater efficiency in trash collection; more public
security; and the prohibition of illegal urban occupation and invasion of open spaces,
be they protected or not. In general, the community is sensitive to the need for bio-
physical protection and to the main visual elements that characterize the area. This
is one of the main concerns of various non-governmental organizations in the city.



Chapter 4

Recognition of Open Spaces and Their Urban
Context: Open Spaces to Be Analyzed and Roles
that They Can Play in Structuring Urban
Occupation

The present analysis allows the identification and characterization of territorial open
spaces and the urban dynamics of which they are part to recognize the origins of the
fragmentation of the urban territory and consequently their processes and elements
(e.g., open spaces, settlements and infrastructure, and especially roadways) that can
offer a perspective on the open spaces to be analyzed and the roles that they can play
to reverse this reality and structure the urban occupation. Thus, the analyses con-
sider the spatial and functional relationships established among open spaces, settle-
ments, infrastructure, and planning over time as key factors in the planning of the
system of open spaces and the restructuring of the territory. The bases of the analyses
are as follows.

e The importance of open spaces in the structuring of the territorial unit, in terms
of the plans for the study area and the urban occupation itself.

* The consequences for open spaces due to the expansion of urban occupation and
the manner of expansion, in terms of the implementation of settlements and
roadway infrastructure.

* The current open spaces to be analyzed and their territorial situation related to the
elements and processes of urban occupation, from which it is it possible to recog-
nize the potential of open spaces in structuring urban occupation and benefiting
urban integration, along with natural and visual processes. This can encourage the
maintenance of these spaces free from occupation, or their occupation under certain
conditions, and as references for the structuring of settlements and roadways.

There are three periods of events in this analysis. The periods clearly differ in
terms of the interpretation and construction of the territory. They are characterized
by different methods of planning and building, which is reflected in different ideolo-
gies of planning, real-estate logic, and appropriation of space by people. The three
periods are as follows.

e Stage 1: Colonization (until 1940) is characterized by the rural use of the study
area and by the beginning of its occupation.

R. Tardin, System of Open Spaces: Concrete Project Strategies for Urban Territories, 65
DOI 10.1007/978-1-4614-4352-0_4, © Springer Science+Business Media, LLC 2013
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e Stage 2: Subtraction (1940-1970) is characterized by suburban growth and the
occupation of more open spaces.

e Stage 3: Fragmentation (1970-2000) is characterized by the introduction of new
forms of urban growth and the fragmentation of the urban context and conse-
quently open spaces.

4.1 Stage 1: Colonization (Until 1940)

The configuration of the investigated territory in this period underwent fundamental
change, from centuries of being a rural region to the beginning of urbanization
through the expansion of the city of Rio de Janeiro (the capital of Brazil from the
eighteenth century) away from its traditional center (Figs. 4.1 and 4.2).

Until the 1940s, the study area had a strictly rural character, and it was difficult
access by land owing to the presence of massifs. In general, it was immune to the
growth of Rio de Janeiro, which was directed toward the suburban lands of the
northern zone of the city, by means of industrial development around the railway
that has been in operation since the late nineteenth century. The railway penetrated
the mountains and allowed the occupation of the plains. The territorial unit, along
with the western zone, was until then a rural area of the city, being an area of weak
urbanization and important production of foodstuffs to supply the already consoli-
dated central zone (Abreu 1987) (Figs. 4.3 and 4.4).

4.1.1 Planning

In the 1930s, the first master plan of Rio de Janeiro was drawn up by the French
urbanist Alfred Agache. The plan encompassed areas close to the center of the city,
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Fig. 4.1 Metropolitan region of Rio de Janeiro—urban occupation in 1922 (Adaptation of map of
RMRI in 1922) (Source: Villaga 1998)
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Fig. 4.2 Urban occupation scheme of the study area until 1940 (Source: Author)

Fig. 4.3 View of Barra da Tijuca from Jod Road in the 1950s (Source: http://farm2.static.flickr.
com. Accessed 10 July 2008)
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Fig. 4.4 View of Recreio dos Bandeirantes from Pontal in the 1950s (Source: http://br.geocities.
com. Accessed 10 July 2008)

without reaching the western zone, although it predicted the relation of the city with
the west, including the study area.

For the territorial unit, the plan proposed the creation of Tijuca National Park, on
the Tijuca massif, and also “farther” open spaces as reservations that could be
important to the future of the city. These reservations included the surroundings of
the lagoons on the Jacarepagud lowlands.!

The plan was based on principles of urban embellishment and hygiene, and it
entailed a territorial policy for open spaces that could be extended to cities near Rio
de Janeiro.

... once again we insist on the need, by public authorities, for the vigorous enforcement of a
territorial policy of open spaces, for the establishment of an exclusive budget to this end, and
for not forgetting to express topographically the program and the projects envisioned in this
regard, along with general plans for the circulation network and means of transportation.
These last works of urbanization are presented with all their importance inasmuch as, as said
before, numerous private interests are attached to it. It is in the name of general interest that
public authorities should conduct their actions, upholding and sustaining open lands and indis-
pensable gardens, not only for the beauty and luxury they provide, but also for the hygiene of

' A specific part of the planning of the area was the creation in 1932 of the biological reserve of
Goethea in Restiga de Itapeba, which is the oldest reserve in Brazil enacted at the municipal level.
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the city, for the development, and life of its inhabitants. Every project of improvement or
extension must be deemed incomplete if it is not followed by the acquisition of the lands
indispensable for its respiration. (Agache 1930, p. 211, translated from the original)

The Agache Plan considered open spaces as indispensable for urban develop-
ment, and the multiplication of protected open spaces to be advisable in the face of
expansion of the city. The plan highlighted the importance of open spaces (e.g.,
parks, fields for leisure activities, and forest areas) according to the benefits they
might bring, physical as well as mental, and it insisted that they be interconnected.

To provide useful effects, these verdant spaces must be connected among themselves by
avenues with trees, which, every time they are used in that fashion, will not be considered
mere roads, but true promenades free from the flows of greater circulation, or spacious
enough to be protected from the excesses of noise, dust, and dangers. Hence, we come to
the construction of one or several parkways not only connecting the parks among them-
selves but equally leading to the exterior woods and promenades, as well as to the greater
spaces of the rural zone destined for cultivation or breeding—reservoirs of fresh air indis-
pensable for the breathing of the great masses. (Agache 1930, p. 205)

4.1.2 Roadway Infrastructure

Atthe time of stage 1, access to the study area was through the mountains. Attempting
to overcome the limits posed by the physiographic features, pathways were built
where the irregularities of the relief allowed. The pathways followed the valleys,
crossing water bodies at the most inhospitable sites, and promoting cuts in the relief,
mainly in the Tijuca massif, with the opening of the pathways of Covanca, Tijuca,
and Furnas (Abreu 1992).

Rural pathways were formed between the massifs, following their margins and
running to the north of the plains. The pathways formed a radial network of routes
from three main points: Largo da Freguesia, Largo da Taquara, and Largo do Tanque.
Coincidentally, these three places, years later, became the most important centers of
Jacarepagua.

Invasion of the study area by the French in the seventeenth century demonstrated
the need for greater attention to be paid to its occupation, and authorities built
pathways called Caminho da Grota Funda, which ran parallel to the sea through
the entire area, from the Tijuca massif to Guaratiba. These pathways would later be
the basis for the design of Avenida das Américas, one of the main traffic axes of the
territorial unit (Costa 2002). Other pathways were also established in this area, such
as Avenida Litordnea, running next to the coastline, and another perpendicular to it,
running towards the interior.

The design of the pathways allowed the structuring of agricultural production
and the transporting of produce to centers of consumption. From the main pathways
on the plains, other pathways were established, opening the way to the massifs
while adapting to the poor conditions of the slopes. Additionally, important drain-
age works were performed, resulting in the artificial hydrographic canals mentioned
previously (Nogueira 1956). On the margins of the canals and next to some
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rivers and streams, in the flooded areas to the west of the plains, pathways were
established parallel to the routes towards the massifs that crossed the area, and they
composed the traffic network that allowed the use of the area as predominantly an
agricultural space.

4.1.3 Settlements

Until the 1940s, occupation built up around farmhouses and churches on rural prop-
erties, while there were a few isolated buildings on the margins of the pathways and
near the sea.

The beginning of the occupation of the area, at the end of the 1930s, saw the
creation of a new urban front, incipient to this day but providing new leisure, recre-
ation and housing opportunities in a place of abundant nature; the area is an immense
extension of beaches combined with mountains. In this context, the population that
most benefited from the area and its leisure opportunities was the one living in the
suburbs of the northern zone of the city, since the population living in the (economi-
cally most favored) southern and central zones already had beaches and mountains
at hand (such as Copacabana beach and the Tijuca massif forest) (Pinheiro and
Pinheiro 2001).

The growth of neighborhoods around train stations in the northern zone of the
city gave rise to the beginning of the urban occupation of the Jacarepagud plains, to
the north of the territorial unit where the massifs meet. Here the network of path-
ways was the most important structure of urbanization. These small nuclei began to
develop with a marked suburban aspect, similar to the other suburbs distributed
around the railway.

There was only little urbanization near the sea, such as the settlements Tijucamar
and Jardim Ocednico to the east and Recreio dos Bandeirantes to the west. The design
attributed to Jardim Ocednico was similar to urbanization within the garden city
model. In the design, there is a central square from which there radiates longitudinal
routes, running parallel to the sea, transversal and diagonal, supported by a pathway
that would become Avenida das Américas and a pathway running along the coast-
line. The settlements were bathing resorts, and the lack of infrastructure in the area
hindered permanent residence; residences in many cases served as second homes.

4.1.4 Open Spaces

The lands in the study area were donated in the sixteenth century by Salvador Corréa
de S4 to his sons Gongalo and Martin Corréa de S4. They had an agricultural char-
acter and were later characterized as a collection of large properties, up to 21 km? in
size. The most evident subdivision of these large properties began in the 1930s,
when the urban occupation of the area began (Fridman 1999).
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At the beginning of the twentieth century, the agricultural properties were worked
by their owners or hired workers. Many of the landowners did not live in the area,
preferring more central and consolidated areas in the city. The lands around Estrada
dos Bandeirantes were already more subdivided, and they were the original coffee
and sugarcane plantations, and areas of livestock farming (Nogueira 1956).>

Until the 1940s, the study area was predominantly open spaces, comprising agri-
cultural and natural spaces. The character and occupation of the area were generally
defined by the spatial formation of the open spaces.

In stage 1, the opening of pathways, the occupation by agriculture, and the log-
ging of wood were major modifying factors of the vegetation, specifically on the
Tijuca massif. Additionally, erosion due to the creation of routes and deforestation
caused movement of the land. All this resulted in, among other problems, a reduc-
tion of diversity in the ecosystems and a reduction of the water supply. Already in
the nineteenth century, the Tijuca massif was an object of reforestation in an attempt
to reverse the deforestation that had begun to compromise the water supply of the
city (Abreu 1992).

The opening of canals was the first great modification of the hydrography of the
area. Canals connected the lagoons themselves and the lagoons and the sea.
Additionally, they provided drainage of the entire area of flooded plains. Furthermore,
the canals allowed the draining of swamps, which transformed the extensive marsh-
lands, which were initially unsuitable for cultivation, into productive agricultural
land. This affected the profiles of the plantations, which were able to extend to areas
until then uncultivated (Nogueira 1956). The layout of canals and main rivers and
streams controlled, to some degree, the design of the rural areas, the effect of which
can still be seen. There are characteristic canal markings running parallel and per-
pendicular to the sea, distributed in the shape of a comb in the extreme west, where
the marks connect to streams of water flowing down the massifs.

The rationale of colonization was thus a combination of adaption to local natural
conditions and modification of local natural conditions.

4.2 Stage 2: Subtraction (1940-1970)

The period of subtraction corresponds to the suburbanization of the study area. At this
time, the previous logic of open spaces, as a guiding principle of the settlements and
of the implementation of infrastructure, began to be replaced by the artifices of urban-
ization over the physical barriers presented by the geography of the territorial unit.

2 Since the 16™ century, this region, occupied by large territorial concessions, was economically
dedicated to livestock and sugarcane mills. In the 18" century, the activities expanded with the
introduction of coffee plantations, which had their apogee and decadence during the 19" century.
(Friedman 1999, p. 130, translated from the original)
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Before the military coup of 1964 that instituted a dictatorial regime in Brazil, the
country (particularly in the 1950s) had an atmosphere of development lead by the
expansion of industry, great optimism shared by the population, and large initiatives
in different areas. Some of the initiatives were clearly urbanistic, such as the cre-
ation of Brasilia (1960). In Rio de Janeiro, specifically, these urbanistic actions were
reflected in spatial planning, the occupation of the city, and large projects of infra-
structure (Abreu 1987).

The decades from 1940 to 1960 were marked by the expansion of the city away
from its administrative boundaries, with the growth of suburban areas around the
routes Avenida Brasil (1946), Presidente Dutra (1951), and Washington Luis. The
last two routes led towards the cities of Sao Paulo and Petrépolis, respectively.
Avenida Brasil constituted a kind of roadway belt of the city in its northern section,
providing an alternative to the connection between Rio de Janeiro and its metropoli-
tan area that, along with the other routes mentioned, allowed urban expansion in
these directions (Abreu 1987).

In 1960, Brasilia replaced Rio de Janeiro as the capital of the country, with Rio
de Janeiro becoming the city-state of Guanabara. As a consequence, the city lost
political power, while the desire for industrialization and the creation of service
centers, as driving forces of the local economy, strengthened.

The pressure of urban growth in the study area thus increased. The study area
was, at that time, considered the area of the city most adequate for expansion because
of its availability of wide open spaces and because of its position between the north-
ern, southern, and western zones of the city, thus being a place that would unify the
city and provide possible connections with the metropolitan region (Fig. 4.5).

4.2.1 Planning

One of the first attempts at planning in the study area was made by the public sector,
through the Plan for Guidelines for Arterial Roadways on the Jacarepagud Plains
(Plano de Diretrizes para as Vias Arteriais na Planicie de Jacarepagud) (1950). This
plan included the provision for a traffic network for the area and the reservation of
parks for the preservation of lagoonal ecosystems. The plan intended to avoid
uncontrolled occupation around the lagoons through the creation of the Jacarepagua
Biological Reserve, which enclosed all the lagoons in the territorial unit and the
Itapeba sandbank.

In the 1960s, there were proposals for urban development in the city-state that
made urban directives until the year 2000, and which originated from the Doxiadis
Plan (1965). In its conception, this plan considered the city and its metropolitan
region. One of its main ideas was the division of the city into a series of autonomous
communities, interconnected by expressways. Additionally, the plan foresaw the
provision of more housing, transportation, and sanitation (Leme 1999). In the case
of the study area, the plan considered the need for the creation of a new business
center, which would be located somewhere between the territorial unit and the rest
of the western zone of the city.
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Fig. 4.5 Metropolitan region of Rio de Janeiro—urban occupation in 1958 (Adaptation of map of
RMRIJ in 1958) (Source: Villaga 1998)
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Fig. 4.6 Doxiadis Plan (1965) (Source: Constantinos and Emma Doxiadis Foundation)

Open spaces in the Doxiadis Plan (Figs. 4.6 and 4.7) were considered to be
spaces for recreation and leisure, and except for the large geographical elements,
such as the massifs, sea, and lagoons, which were to be preserved and protected, the
open spaces were considered a compartmented space among the communities
divided by the expressways. In other words, the criterion of scattered occupation
throughout the territory was being followed, and open spaces were enclosed as
intermediate surfaces.

The prevailing line of reasoning was that of extensive urban occupation, in which
the role of open spaces was less valued as a structuring element of the territory.
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Fig. 4.7 Doxiadis Plan (1965) (Source: Constantinos and Emma Doxiadis Foundation)
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Fig. 4.8 Piloto Plan (1969) (Source: www.vitruvius.com.br. Accessed 10 May 2010)

In this sense, the functional and spatial aspects of open spaces were not considered
as possible determinants of urban occupation. It is worth noting that, at that time,
the parameters of ecology or the landscape in a broad sense were not major con-
cerns in spatial planning. Thus, the developmental thinking on which the plan was
based, practiced over the years, would entail the need for a more sensitive approach
to the landscape, mainly owing to the deterioration of the ecology and visual quality
resulting from urban growth.

At the end of the 1960s, the Pilot Plan (1969) was established (Figs. 4.8 and 4.9)
to regulate the urbanization of the plains. Led by Lucio Costa and based on the
principles of the Modernist Movement, such as the design principles of contempo-
rary Brasilia, this plan had the singular purpose of trying to regulate urban occupa-
tion in relation to guidelines dictated by open spaces, working to preserve the
existing natural formations as much as possible.
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Fig. 4.9 Piloto Plan (1969) (Source: www.vitruvius.com.br. Accessed 10 May 2010)

The Pilot Plan, contrary to the Doxiadis Plan, established connections with
consideration of the visual perception of the landscape, to the point of being, of
itself, conditioning of the spatial planning, even though the ecology, just as in the
other plan, was still not a guideline for such planning.

In the context of the plan, settlements were considered as a series of buildings
superposed on the green surface of the open space, distributed as isolated towers or
horizontal complexes of low density (according to strict zoning). These settlements
were related to commercial and service centers and interconnected by walkways.
Generally, the plan adhered to the concept of nature as scenery over which the build-
ings “landed”.

In the plan, the routes conceived for the exclusive use of automobiles and with a
hierarchical structure would be shaped by the sea, massifs, lagoons, and hills of the
plains. The plan also foresaw the creation of strips of protected land through linear
open spaces around the busiest roadway infrastructure. The implementation of
Avenida das Américas and Via 11 (Avenida Ayrton Senna), running perpendicular
to each other, would join the entire area with the rest of the city. To the north of this
intersection, the future metropolitan center of Rio de Janeiro would be developed.

The open space would serve as a basis for the design of the routes. In fact, the
main routes followed the design of old existing pathways in the study area and were
designed for fast motorized traffic flow with as few interruptions as possible. It is
worth noting the prediction of Via Parque, which would encircle the lagoons of
Jacarepagud and Tijuca on their southern margins, with large extensions of open
spaces around.
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The plan proposed, in general, longitudinal urbanization on the basis of the
topography of the plains, between the lagoons and the sea, directly connected to
the roadway infrastructure and the main service and commercial centers (each at the
extremities of the plains, near the sea). The lagoons would serve as a background,
with few connections to the sea. The coastline would be free from buildings, except
where Avenida das Américas and Via 11 (Avenida Ayrton Senna) meet, where there
could be buildings in the form of towers and some facilities of lower height for col-
lective use, distributed along the beach. The massifs were the final aspect of the
entire complex. Margins of the plains to the west of the territorial unit would main-
tain their existing rural character.

This plan was the idealization of a large park with buildings in some areas, the
purpose of which was to preserve and protect the original natural environment amid
urban occupation. Among the areas to be preserved were Marapendi and the Tijuca
and Jacarepagud lagoons, their margins and canals, and Barra woods.

In the proposal, however, although the open and occupied spaces maintained
respectful relations with each other, they remained juxtaposed, not intermingled, and
to a degree separated from each other. The open spaces were, above all, spaces to be
contemplated and not necessarily to be references for the structuring of urban occu-
pation according to the integrity of their elements and processes. One can then see an
existing abstraction between the formalizations of the territory and the open spaces,
expressed, for instance, through geometrical complexes of residences and towers
that, in many cases, were disposed over the green surface as a homogeneous whole.

4.2.2 Roadway Infrastructure

In this period, significant modifications were made to the traffic network of the ter-
ritorial unit, which directly transformed the structure of the territory and generated
tensions that determined the future of open spaces in the study area.

Encouraging the occupation of the study area was a goal set by the government.
To that end, it was important to establish connections of direct access to the south-
ern and central zones, then the most consolidated areas of the city. Such intention
made clear the idea of transforming the rural character of the area, where there was
significant agricultural production, into a commercial and industrial center, as well
as creating a new real-estate market.

The construction of Elevado das Bandeiras (comprising several tunnels and
1.3 km of bridges and shaped by the slopes of the Tijuca massif over the ocean) and
the Lagoa—Barra highway, which were concluded at the end of the 1970s, improved
access to areas near the sea. The routes connected the southern zone to Barra da
Tijuca, and they ended at the highway Avenida das Américas, running parallel to the
sea. At the same time, Via 11 and Avenida Alvorada were built, running perpendicu-
lar to Avenida das Américas, which consolidated the Barra—Jacarepagud connection
and created new opportunities to improve the access to Jacarepagud through the
northern zone of the city (Fig. 4.10).
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Fig. 4.10 Urban occupation scheme of the case study until 1970 (Detail: Avenida das Américas,
Ayrton Senna and tunnel) (Source: Author)

Because of the very low relief of the terrain, it was necessary to implement
extensive embankments along the entirety of Avenida das Américas and Via 11.
At the same time, there were improvements in the urbanization of the routes in the
secondary roadway network, with the implementation of pavement and service
infrastructure.

The construction of infrastructure was clearly concentrated toward the sea, for
this area promised greater development in terms of luxury houses, which demanded
the presence of the sea and ample views, modern commercial and service centers,
and tourism. Tourism had been increasing considerably because of the expanded
use of the area for leisure activities, which was favored by a climate that allowed
open-air activities for most of the year.

Both of the more prominent routes, Avenida das Américas and Via 11, were
proposed by the Pilot Plan and passed through areas where old pathways crossed;
the routes run parallel and perpendicular to the sea, respectively. The routes increased
accessibility to the area, differentiating internal access, related to the more immedi-
ate surroundings of the territorial unit, and external access of longer reach.
Consequently, internal access was provided by the pathways to the massifs, which
were paved little by little, and pathways on the margins of the flooded areas to the
west of the plains, which were few and difficult to travel on and currently serve
mainly as access to areas of livestock.

The more prominent routes, as a product of notable works such as tunnels, via-
ducts, and embankments, thus changed the original design of the transit network
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of the territorial unit. On the one hand, a clear hierarchy among the roadway
infrastructure was established, which as a whole marked the beginning of a change
in the character of the territorial unit from a more rural area to an area of urban
expansion. On the other hand, these routes established new physical relations in the
territory, and were realized by works that superposed the relief of the terrain, water,
and soil, in contrast to the pathways of the previous stage, which, in one way or
another, were adapted to the obstacles facing their construction.

4.2.3 Settlements

The reduction of open spaces, which was stable in the 1950s owing to poor access
to the area, intensified in the 1960s with the addition of roadway infrastructure.
Such infrastructure allowed the continuity of the suburban expansion of Jacarepagud
and expansion in areas close to the sea.

The intensification of settlements was thus encouraged in the two most important
existing concentrations: Barra da Tijuca and Jacarepagud. In Barra da Tijuca, the
initial nuclei (i.e., Recreio dos Bandeirantes and Jardim Oceanico/Tijucamar)
expanded, and others were created. The existing nuclei followed the margins of the
Tijuca massif, Estrada de Jacarepagud, the alignment of Avenida das Américas, the
route then called Avenida Sernambetiba, and the margins of water bodies (mainly
the Tijuca lagoon, the Marapendi canal, and the sea). Until then, residential use in
the form of weekend houses was the most common land use during this growth,
although there was also commercial use. However, Barra da Tijuca still reflected an
almost rural way of life. In Jacarepagud, the increments in suburban neighborhoods
tended to follow Estrada dos Bandeirantes and advanced towards the massifs.

On the one hand, the residential buildings of Barra da Tijuca sold the idea of the
quality of life that could be enjoyed there. They were connected to the modern
image of the Pilot Plan, environmental preservation, being next to nature, low build-
ing density, and the promise of commercial and service enterprises. This area was
compared to a brand new “southern zone”, which was an extension of the coastal
settlements of Copacabana, but with a different way of life from the latter, inasmuch
as Copacabana already had high building density, urban insecurity, noise, contami-
nation, few open spaces, and buildings that formed a true concrete barrier facing the
sea, all characteristic of disordered occupation (Leitdo 1999) (Figs. 4.11 and 4.12).

On the other hand, Jacarepagud could be distinguished as an area on the margins,
literally, of the advancement of the urban model adopted close to the sea, being con-
solidated as an area destined for the housing of the poorer population. An expressive
sample of this reality was the settlements, promoted by the public sector, of residen-
tial complexes for the population expelled from the slums of the southern zone of
the city (many of which were burned down) and resettled in “remote” places far from
the centers of high purchasing power, where the price of land was low and where the
complexes would not be an obstacle to real-estate enterprises. An example of this
practice is the neighborhood of Cidade de Deus, in the center of the territorial unit.



