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the case of the margins of the Cascavel Stream  
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1. Introduction

The current paper was developed based on Betsy Otto, 
Kathleen McCormick and Michael Leccese1, Sandra 
Soares de Mello2 and Maria Cecília Barbieri Gorski3 the-
ories that the preservation of natural environments and 
their landscapes, within consolidated urban areas, is pos-
sible when protection and human occupation of those 
spaces are balanced.

Cities have been developing a critical relationship with 
water ways within their urban territories. Rivers, once an 
essential element of the validation of a territory for hu-
man occupation, have lost part of their urban functions. 
They were transformed into marginalised areas, which 
were unrecognisable by the population, after changes in 
methods of production and transport during the indus-
trial revolution of the 19th century. Those changes modi-
fied how people relate to riparian environments, which 
had once played a crucial part of their leisure activities 
and now had become abandoned areas. Currently, as 
B. Otto, K. McCormick and M. Leccese have shown, af-
ter years of human exploitation, through intense use of 
its environmental functions and later negligence, rivers 
are now increasingly being considered economically and 
socially valuable.

This paper is a product of this new understanding. 
It lauds the importance of acknowledging the natural 
environment where we all live in as well as ensuring its 
preservation through a balanced contact between hu-
man and natural environment.

Based on contemporary readings, S.S. Mello and 
M.C.B. Gorski – among others – the study presented in 
this paper supports the ideal that this balanced contact 
can be made possible by creating conditions of urbanity 
on the margins of urban waterways. Urbanity, a key-word 
in this paper, is the term used by Frederico de Holanda4 
as the vitality of a public space, „that qualifies urban life, 
in the sense of interaction between citizens of the col-

1  Otto, McCormick and Leccese 2004. 
2  Mello 2008. 
3  Gorski 2010. 
4  Holanda 2002: 126. 

lective space, of the promotion of encounter and social 
interaction” and, specifically on this topic, „on the har-
monic interaction between people and water ways”5.

For those who understand the importance of recog-
nising and preserving urban waterways it is vital to strike 
a balance between two extreme positions. The first being 
strictly environmentalist and defended by environmental 
legislation, and the other strictly urbanistic, promoted by 
real estate speculation. The equilibrium between those 
two visions can be achieved by exploring alternatives 
reconciling the intangibility principle of the environ-
mentalist position and the excessive artificialisation of 
riparian margins produced by real estate development. 
The intangibility principle is described by S.S. Mello6 as 
a wish not only to „prohibit not only the deforestation 
of riparian margins, but also prohibit all form of use and 
occupation”.

The compromise between those visions would be 
able to recover both urban and environmental functions 
of streams, enhancing an effective relation between 
waterways and the urban fabric. Therefore, all natural 
elements could be preserved as soon as they are reco-
gnised and appropriated – consequently, protected – by 
the people inhabiting its surroundings.

In that logic, the recent acknowledgment of natural 
landscapes scenarios within urbanised areas in the city 
of Goiânia, in the middle west of Brazil, served as a case 
study for this research. In 2004, the municipality environ-
mental diagnosis of the Cascavel Stream basin identified 
several points of degradation despite all the existing legal 
instruments to assure its preservation through the intan-
gibility principle. This shows a possible connection to the 
presented argument, which proposes that the attempt 
to preserve natural elements by making it impossible for 
the population to have contact with them induces them 
to degrade those elements, not preserve them. The cen-
tral hypothesis defended in this study is that the relation 
between urban and landscape morphology led to the 
emergence of an invisible landscape on margins of the 
Cascavel Stream. Consequently, those margins are not 

5  Mello 2008: 42.
6  Mello 2008: 36.
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appropriated by human activities, hence they are con-
stantly endangered by their own invisibility.

According to Carl Ortwin Sauer7 and Augustin Berque8 
the geographic landscape is a result of human develop-
ment on natural landscapes over time. Therefore, as 
shown by H. Bobek and J. Schmithüsen9, there is a clear 
mutual connection between human development and 
landscapes transformations. This being said, the una-
wareness of the Cascavel Stream landscape could indi-
cate a weak human legibility within its own site.

The primary aim of this paper is to expose this invisi-
ble landscape and understand what let to this scenario. 
This will be done by trying to find a correlation between 
the geomorphology and urban growth processes on the 
one hand, with the poor recognition of natural elements 
on the other and by questioning how this unawareness 
influences the poor legibility of the stream margins. Be-
lieving that the awareness and appropriation of stream 
margins within urban areas is the key to a balanced ur-
ban use for these areas and therefore to a real preserva-
tion of its natural functions and landscape.

This was possible by, firstly, understanding the ur-
ban fabric development within the natural environment 
of the Cascavel water basin´s territory through a geo-
morphological analysis and mapping of the historic de-
velopment of its urban occupation, based on work of 

7  Sauer 1925.
8  Berque 1984.
9  Bobek and Schmithüsen 1949. 

Manuel Solá-Morales.10 Subsequently, a space syntax 
analysis was developed to understand the integration 
of urban and natural elements and their effects on the 
estranged relation between men and nature. Finally, 
a local analysis was developed through field research 
consisting of photographic documentation and on-site 
evaluations of both environmental and urban attribu-
tes. This local analysis used specific samples of areas 
within the water basin that represent a morphological 
relation between the stream’s margins and public ur-
ban spaces.

2. The city and its urban  
and environmental morphology

The basin of the Cascavel Stream is situated in the city 
of Goiânia, Estate of Goiás, Brazil (Fig. 1). This water 
basin comprises 31,42 km² and is part of the Cerrado, 
a biome of savannahs. Its territory was developed fol-
lowing planning measures guided by the 1930s garden 
city ideals. The topography consists of a highland, in 
which urban development was concentrated on a cen-
tred plain, surrounded by hills (Fig. 2). These hills are 
the main element constructing the natural landscape 
of the city but are situated on the peripheral area of 
urban occupation. Within the central urbanised net-
work only the stream valleys are highlighted within the 
territory, serving as the only natural barrier for a free 
urban expansion on site. These valleys are narrow but 
deep, which gives a rhythmic interruption to the city’s 
urban fabric but can also be easily crossed. According 
to Maria Elaine Jubé Ribeiro11, to embrace the charac-
teristics of the plain in favour of a free urban expan-
sion, Luis Saia, responsible for the city’s Master Plan of 
1962, established that margins divided by a body of wa-
ter or stream, within urban areas, should be connected 
through bridges every 50 or 100 meters. This guideline 
was widely executed (Fig. 3).

It is possible to observe how the processes of ur-
banisation were implemented within the city of Goiânia 
(Fig. 4). The city was planned on the 1930s as the new 
capital of the Estate of Goiás, as part of a political agenda 
that tried to ensure control on the interior of the coun-
try. The city was built 5 km from a pre-existent urban 
hub, the village of Campinas, founded in 1810. Soon, 
the urban expansion of Goiânia connected both old and 
newly planned hubs, absorbing the first into the new 
capital’s domain in 1936.

On 1950 the city started expanding in sectors, cre-
ating different centralities throughout the next decade. 
Expressing this in numbers, Goiânia, founded in 1935, 
had already 48,166 inhabitants by 1940, going up to 
153,505 inhabitants in 1960, the period of its biggest 

10  Solà-Morales 1997. 
11  Ribeiro 2004.

Fig. 1. Location of Goiânia within Brazil and South America 
(designed by C. Soares de Sousa)
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Fig. 2. Syntheses of the natural environ-
ment within Goiânia (designed by C. Soares 
de Sousa)

Fig. 3. Goiânia: showing how narrow the water stream channels are, crossings were built in order to guarantee an easy traffic 
flow for the vehicles (source: Google Street View)

population growth. In 2010 Goiânia had 1,302,001 in-
habitants.

Based on these initial urban and natural characterisa-
tions, the image of the urban construction process could 
be synthesised as follows (Fig. 5). Goiânia has a compact 
and homogeneous urban fabric with streams that serve 
as the only clear element of delimitations of the diffe-
rent land-use legislations. These include hygienically mo-
tivated zoning mandating green corridors on all stream 
margins, serving as a reservoir for drainage, sanitation 
and agricultural needs.

3. Study case: the Cascavel water basin

The urban fabric within the Cascavel Stream basin 
is analysed by trying to understand the peculiarities of 
its design. The present study concentrates on the dif-
ferent intra-relations created between urban fabric and 
streams, as well as their influences on the created land-
scape, by mapping the patterns of movement related to 
the urban water’s margins. The analysis of these rela-
tions connected with the level of human appropriation 
on this environment led to the comprehension of the 
urban landscape status, its abandonment and potential. 
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Fig. 4. Goiânia: analysing the urban design 
construction process (designed by C. Soares 
de Sousa)

Fig. 5. Goiânia: consolidated urban area 
(designed by C. Soares de Sousa)

The Cascavel Basin (Fig. 6) has a homogeneous urban 
fabric, having few elements of discontinuity, derived 
only from the existent stream valleys. The existing urban 
fabric within this fluvial basin is also directly connected 
with further portions of the city, forming an illegible 
segment within the urban fabric, that does not high-
light itself from the rest of the system. Consequently, 
the stream basin’s urban fabric is naturally unrecogni-

sable in the daily routine and memory of the population 
(Fig. 7). This presents a challenge and it is the aim of 
this paper, to advocate exposing urban streams margins 
trying to show their potential as an urban element for 
socialization and appropriation. Lacking a predisposition 
for this acknowledgment, those margins would need to 
provide an incentive to attract people’s awareness of 
their existence.
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Fig. 6. Goiânia: urban fabric and water streams 
within the Cascavel’s water basin (designed by 
C. Soares de Sousa)

Fig. 7. Goiânia: the abandoned and marginalised margins of the Cascavel water stream (photo by C. Soares de Sousa)
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4. Space Syntax Analysis

After an initial understanding of the urban fabric, it 
was necessary to sought deeply how urban fabric and 
streams related within the urban system and how their 
configuration affects the level of urbanity surrounding 
streams margins. For that, the Space Syntax Analysis, 
presented by Bill Hillier12, John Peponis and Jean Wine-
man13, and Frederico de Holanda14, was adopted as an 
instrument capable of reading the system and the rela-
tions of its elements. Space syntax emerged during the 
1980s as an innovative approach within the configura-
tional, social and cultural analysis of public spaces. The 
aim was to use analytical methods that were capable of 
being read from different viewpoints and at the same 
time exploring the urban system by measuring and defi-
ning the relation patterns within its components. As this 
exploration evolved, it was possible to elaborate an in-
novative theory about movement patterns within the ur-
ban system. The possibility of predicting the movement 
within the urban fabric soon became one of the focuses 
of the Space Syntax Analysis.

Hence, by adopting Space Syntax Analysis as an instru-
ment enabling one to read the urban fabric, this study 
considers that the relations constructed within the urban 
spatial structure generates an urban fabric able to prede-
termine which streets are more integrated to the system 
as a whole and would, consequently, attract movement.

The Space Syntax consists firstly of developing an axial 
map based on the system’s urban fabric. As defined by 
Bill Hillier and Julienne Hanson15, axials maps are com-
posed by axial lines. These are the longest and straight-
est lines that cover the open space system as a whole. 
A chromatic scale scheme reveals the level of accessibili-
ty of a particular line towards the others. The chromatic 
scale of the Axial Map indicates the most integrated 
lines in a red colouration and the most segregated ones 
in a blue colouring. Integration is the basic parameter of 
analysis in the Space Syntax. It measures the potential 
of accessibility within the system of each line presented 
on the axial map. Hence, it defines how accessible each 
street, represented by the axial lines, can be. 

This axial map can be analysed either by using a global 
integration parameter or a local one. The first, reads the 
relation of accessibility of each axial line within the sys-
tem as a whole. The latter, reads the relation of each 
axial line within a predetermined radius, which is used 
when a closely local analysis is needed.

Constant researches have been proving that the level 
of integration of an axial line directly relates to the num-
ber of people moving on the street that it represents. As 

12  Hillier 1993. 
13  Peponis and Wineman 2002. 
14  Holanda 2002. 
15  Hillier and Hanson 1984. 

shown by Peponis, this suggests that there is a probable 
spatial logic behind the actual movements on an urban 
fabric. In this way, this analysis serves as an important 
instrument as it helps to predict appropriation potentiali-
ties on the studied stream margin, showing which areas 
would be more predisposed to develop urbanity and, 
consequently, would be naturally protected through their 
recognition and balanced appropriation.

4.1. Goiânia Space Syntax Analysis

To study Goiânia’s urban fabric integration system as 
a whole, the axial map was analysed using a Global Inte-
gration parameter. This analysis shows that the city has 
an integrated nucleus centralised on the portion corre-
spondent to the city’s initial urban occupation, the vil-
lage of Campinas (Fig. 8). This integration hub expanded 
towards south, east and west into a full integration cir-
cle radiating from the old village centre to the peripheric 
are as of the hub. Therefore, the segregated areas corre-
spond to the edge of the urban fabric, the city’s suburbs.

Another important analysis can be done through ob-
serving the relative position of the Cascavel basin within 
the system as a whole. It is situated within a relatively in-
tegrated area of the urban fabric system. Its eastern mar-
gin consists of high levels of integration, which stands 
in contrast to its western margins that disintegrate from 
a medium integrated urban fabric to a segregated hub 
within the system outskirts (Fig. 9).

Because the Cascavel Stream presents two distinct 
levels of integration on its opposite margins, there is an 
interesting contrast between the natural movement ex-
pected between sides. The eastern margin, is part of the 
integrated urban hub, and thus has a tendency to attract 
the natural movement of people to its related urban fab-
ric. In contrast, the west margin does not, consequently 
there would be no natural tendency of people moving 
across the stream.

Hence, if people do not cross the stream, if it is natu-
rally limiting their patterns of movement to one side of 
its margin they are not able to visually connect to the 
landscape of those margins, since the geomorphology of 
these landscapes are only visible from the stream cros-
sings. This also shows how the combination of natural 
characteristics and urban design processes led to land-
scapes that cannot be easily recognised (Fig. 10).

Another element that contributes for the invisibility 
of the stream within this urban area is the fact that the 
allotments on its margins were transformed, on the city’s 
1960s Master Plan, from areas of intangible preserva-
tion to simple agricultural allotments. This legal measure 
had the primary goal of guaranteeing the preservation of 
the margin’s green spaces through a balanced use of the 
land with a small-scale agriculture cultivation. What re-
ally happened was a drastic transformation. Correspon-
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Fig. 8. Goiânia: Global Integration Space 
Syntax Analysis (designed by C. Soares de 
Sousa based on the Axial Map granted by 
Leyla Alarcón and Valério Medeiros from the 
University of Brasília)

Fig. 9. Goiânia: Global Integration Space 
Syntax Analysis within the Cascavel water ba-
sin (designed by C. Soares de Sousa based on 
the Axial Map designed by Leyla Alarcón and 
Valério Medeiros from the University of Brasília)

ding to the fast urban growth, the once permeable sites, 
physically and visually, were transformed into imperme-
able housing (Fig. 11).

As the city expanded, the natural drainage of the 
stream´s basin became more and more overloaded, 
which resulted into constant floods and landslides in 
areas once legally occupied as temporary agricultural 
allotments, but had now been cemented as misguided 
housing development. The solution adopted to control 
these issues was to develop projects of rectification of 
the streams, creating large avenues on its margins and 
channelling the water into cemented urban drainage 
systems.

Those practices showed themselves to be inadequate 
for their purposes. The constructions on the Cascavel 
margins blocked any possibility of visual or physical 
contact between public spaces and water margins. The 
traditional urban drainage systems turned out to be 
a facilitator for the floods, rainwater ran even faster as 
the natural environment was modified into a cemented 
pathway which accelerate the running discharge accu-
mulating a larger volume of water in a shorter amount 
of time, causing more floods. The construction of these 
rectification projects is being started and stalled con-
stantly, leading to a growing abandonment scenario of 
unfinished measures (Fig. 12). That represents how con-
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Fig. 10. Goiânia: the invisible margins of the Cascavel water stream (photo by C. Soares de Sousa)

Fig. 11. Goiânia: water stream margins occupied by buildings, firstly approved for agricultural use and transformed into resi-
dences (source: Google Earth; photo by C. Soares de Sousa)

Fig. 12. Goiânia: an example of the abandonment and discontinuity of the municipality´s policys that fail to establish a posi-
tion on how to deal with urban water streams (photo by C. Soares de Sousa)
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fused the municipality is when it comes to defining what 
it should be legally adopted as the best way of preserving 
our natural resources.

4.2. The Cascavel water basin  
Space Syntax Analysis

The second Space Syntax Analysis focuses on the di-
rect study of the relations between urban fabric and 
streams, within the water basin of the Cascavel Stream, 
using the Local Integration parameter of analysis in-
stead of the prior parameter of Global Integration (Fig. 
13).

Within this fluvial basin, the urban fabric and the 
stream’s margins are closely related. The urban fabric 
design was clearly guided by the stream margins, ha-
ving several points where the streams are bordered by 
intense traffic lanes even though the margins are con-
sidered an extremely sensitive element within the en-
vironment natural cycle.

Even though there are an expressive number of axial 
lines, therefore streets, bordering the streams, they are 
mostly delimiting legally or illegally occupied allotments 
on the streams margins. The occupation of those allot-
ments visually blocked any possible contact from public 
spaces to the stream´s margin (Fig. 14). This contact 

is then restricted to the owners of these allotments. 
Therefore, the contact between public open spaces and 
streams is restricted to the existent crossings between 
stream margins.

As pointed by M.E.J. Ribeiro16, the ease with which 
it is possible to cross margins in this region is a result 
of a legal measure defined by Luís Saia in the 1962. The 
goal was to break any impediment on traffic movement 
caused by the stream valley’s configuration and shows 
the supremacy of roads and urban environment over 
the elements of the natural environment.

However, the great number of crossings, while al-
lowing an intense proximity between public spaces 
and streams, also depletes the only element capable 
of giving legibility to a territory of the plain, i.e., the 
interruption of its plateau through stream and river val-
leys. Once the valleys are so easily crossed, the territory 
loses its legibility. Therefore, the landscape margins go 
even more unnoticed on by routine daily passers-by. 
The clear proximity between the urban fabric and the 
streams would also indicate a propensity to adopt the 
extreme vision of artificialisation of the margins, trying 
to enhance their urban use instead of adopting the vi-
sion of intangibility.

16  Ribeiro 2004. 

Fig. 13. Goiânia: Local Integration Space 
Syntax Analysis of the Cascavel water basin 
(designed by C. Soares de Sousa based on the 
Axial Map designed by Leyla Alarcón and Valé-
rio Medeiros from the University of Brasília)
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Fig. 14. Goiânia: syntheses showing 
how much of the water stream margins are 
blocked or accessible from public spaces 
(designed by C. Soares de Sousa)

5. On-site evaluations

This last part of the research analysis had three goals: to 
define accessibility patterns between urban fabric and 
streams, to quantify them and to evaluate the urban and 
environmental attributes of a sample of streets, repre-
senting the patterns defined at first.

 Based on the space syntax prior local Integra-
tion analysis, it was possible to define three accessibility 
patterns between urban fabric and streams within the 
Cascavel water basin. These patterns were classified, 
firstly, according to how the connection between these 

two elements is made: 1) The stream is crossed by a per-
pendicular street; 2) Water stream flanked by a parallel 
street; and 3) Water stream accessible from a perpendi-
cular street. Secondly, if this connection is done through 
an integrated or segregated axial line.

In total, from approximately 1500 axial lines, 160 had 
some kind of contact with water stream margins, there-
fore fitting into one of six patterns, only 10% of the total 
amount. From the three patterns, the most recurrent is 
the third one, water stream accessible from a perpendi-
cular street, which is also where the connection between 
water stream and urban fabric is made mostly through 

Fig. 15. Goiânia: accessibility patterns identified between urban fabric and water streams with highlight to the most recur-
rent and least recurrent ones (designed by C. Soares de Sousa)
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Fig. 16. Goiânia: all axial lines that are 
directly related with the water streams and 
the patterns they represent. Highlighting the 
samples selected for on-site analysis (de-
signed by C. Soares de Sousa)

integrated streets, in other words, streets with predispo-
sition to attract natural movement. The least recurrent 
pattern is the first one, water stream crossed by a per-
pendicular street, even though Goiânia had legal measu-
res to ensure crossings along its streams. This pattern 
is also the one that is mostly configured by segregated 
streets (Fig. 15).

After defining the existent patterns and quantifying 
them, it was selected a sample of streets, along with their 
directed related stream margin areas, to represent two of 
the most integrated and segregated streets of each pat-
tern (Fig. 16). Those samples were locally analysed on-
site. The analysis consisted of observation, photographic 

documentation and an evaluation of certain urban and 
environmental attributes. The attributes evaluated from 
0 to 5, were divided between two groups: one concerning 
the environmental characteristics of each area; the other 
concerning its urban characteristics (Fig. 17).

There are five elements of evaluation on each one 
of those groups. The environmental attributes are: a) 
Stream valley´s natural geomorphology configuration 
status, if it is natural, rectified or channelled; b) Stream 
margin vegetation status, if it is natural, not suitable for 
the biome or inexistent; c) Water quality, if it is clean or 
polluted; d) Structural stability of the valley section, are 
the margins stable or silted with erosions; and e) Cleanli-
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ness, if the margin is a place for any degree of garbage 
disposal. Hypothetically, the highest environmentally 
evaluated sample would have a natural configuration of 
its margins, with natural vegetation, would not be pol-
luted, would have stable and clean margins.

The five urban attributes are: a) Stream margin level 
of accessibility to public spaces, it was graded both visual 
and physical possibilities of access from the public space 
to the stream margin; b) Urban equipment, i.e., if the 
public space has technical support to enhance appropria-
tion such as public lighting, benches, gymnastics/child/
elderly public amenities; c) Land-use diversity, if it has 
multiple patterns of land-use, such as residential, com-
mercial and institutional; d) Copresence, if there are 
people using the public space and if they are varied; e) 
Constitutively to the public space, if there are openings 
from private buildings to the public space.

Hypothetically, the highest evaluated urbanistic sam-
ple would be visually and physically accessible to the 
stream, and be equipped to encourage appropriation of 
the public space related to the water margin. It would 
also have appropriate land-uses to guarantee movement 
during different hours of the day and therefore enhance 
the social felling of security. It would ideally be appropri-
ated by a significant number of people with different ages, 
genders and economic ranks, and finally, would have ope-
nings towards the public space. Those attributes were first 
proposed by Jane Jacobs17 as facilitators to generate a se-

17  Jacobs 1961. 

curity felling, a sense of belonging within the public space 
and therefore create urbanity and vitality in public spaces.

The results of the evaluation were represented as 
polygon graphics for better visualization and analysis. 
The higher the street is graded, the closest its graphic 
shape is from covering the whole polygon area (Fig. 18). 
When the street evaluation fulfils a great percentage of 
the polygon for both environmental and urban attribu-
tes, the closest it represents what the paper defends as 
ideal. The balance between the evaluation within the 
two groups means that the natural environment is being 
protected as well as it is accomplishing its social urban 
functions. In other words, this means that the stream is 
serving both its social and environmental functions.

The polygon graphics show that, in general, the Cas-
cavel water stream has higher urban attributes then en-
vironmental ones. The highest urban attributes are rep-
resented by the T-5 Avenue, with 68%. This street, which 
conforms to the 2nd patterns limits an urban park area 
which protects the stream and is full of urban elements 
and appropriation (Fig. 19). The lowest urban attributes 
are represented by the Marginal Cascavel Boulevard (Fig. 
20), which also conforms to the 2nd pattern and also has 
the lowest environmental values; as well as the street 
with no name, part of the 3rd pattern (Fig. 21) with 11%.

The highest environmental attributes, 46%, is repre-
sented by the Viela Um street, also belonging to the 2nd 
pattern (Fig. 22). This was one of the only streets with 
urban elements such as benches under shadows, conse-
quently it was the only street with existing appropriation 

Fig. 17. Goiânia: the evaluation of each environmental and urban attribute from the street samples of on-site analysis (de-
signed by C. Soares de Sousa)
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Fig. 18. Goiânia: the graphic evaluation of each environmental and urban attribute (designed by C. Soares de Sousa)

with many municipality cleaning staff resting after lunch. 
On the other hand, the lowest environmental attribute, 
3%, is represented by two streets from the 2nd pattern, 
Afonso Pena Avenue (Fig. 23) and Marginal Cascavel 
Boulevard; and one street from the 1st pattern, the C-6 
Boulevard (Fig. 24).

Even though the 3rd pattern, stream accessibility from 
a perpendicular street, is the most recurrent one, it is the 
2nd pattern, stream flanked by parallel streets, that has 
a more significant result on the local analysis, with the 
highly evaluated samples for urban and environmental 
characteristic.
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Fig. 19. Goiânia: the street with highest urban attributes evaluation (photo by C. Soares de Sousa) 

Fig. 20. Goiânia: one of the streets with lowest urban attributes evaluation also has the lowest environmental attributes 
(photo by C. Soares de Sousa)

Fig. 21. Goiânia: one of the streets with lowest urban attributes evaluation (photo by C. Soares de Sousa)
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Fig. 22. Goiânia: the street with highest environmental attributes evaluation (photo by C. Soares de Sousa)

Fig. 23. Goiânia: one of the streets with lowest environmental attributes evaluation (photo by C. Soares de Sousa)

Fig. 24. Goiânia: one of the streets with lowest environmental attributes evaluation (photo by C. Soares de Sousa)
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6. Conclusion

The results presented in this paper supports its initial hy-
pothesis. The city of Goiânia planed its urban design so 
closely to the streams that it concealed the natural en-
vironment. The landscapes it creates represents the su-
premacy of road planning over the preservation of our 
natural environment. All of the urban elements, the way 
they were designed to relate with the streams, were cre-
ated in a way that the urban environment would dominate 
the natural environment, creating invisible water stream 
margins which led to the development urban areas evalu-
ated with poor social and environmental functions.

The goal of this paper was not only to expose these 
landscapes but also to understand how this abandon-

ment scenario developed on the streams margins within 
urban areas. Understanding how urban planning is being 
developed worldwide, the measures that invoke the mar-
gins invisibility, as well as the ones that attempt to reco-
ver their urban and environmental functions. Therefore, it 
is important to analyse current strategies, compare them 
with worldwide measures and realise how far or close we 
are from ensuring our environment’s preservation.

The idea that real preservation cannot be achieved 
by intangible measures was also debated. It was clear 
that not allowing people to connect with the natural re-
sources, hidden within our urban fabric, can only led to 
them being marginalised. This paper tries to encourage 
everyone to observe, find, connect and be part of a real 
preservation of natural landscapes within urban areas. 
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