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ABSTRACT

The city of São Paulo, in the Southeast of Brazil, 
suffers with intense floods during the rainy months. 
The damages are always extremely high, destroying 
buildings, killing people and interrupting the 
circulation. The poor population, which lives in 
vulnerable areas for inundations, is always the most 
affected. These great floods are intrinsically connected 
to the process of urbanization; mainly, the humans-
nature relation established in the urban site.

This thesis is an investigation about the history of the 
floods in the city and how it is connected with urban 
development: look to the past, to understand the present. 
The main focus was given to the period between 1887 
and 1930, when São Paulo started its industrialization 
process and experienced a fast transformation of the 
landscape. These years contain significant information 
about how humans transformed the waters. 

I researched the urban fabric expansion towards the 
floodplains and several hydroprojects done by the 
State and private companies between 1887 and 1930 
that radically reshaped the rivers to power generation 
and transport purposes. These projects established a 
close relation to the several flood events that happened 
during this time. The dominant classes, controlling the 
political and material means, were able to shape the 
guidelines for the transformation of landscape, being 
the floods a socio-environmental product. Connecting 
history, economics, urban planning, social science, 
philosophy and engineering, and using a theoretical 
framework deeply related to human geography, the 
thesis aimed understanding the historical origins of the 
flooding problem in São Paulo.

Keyword: Urban Floods, São Paulo, urbanization 
of nature, urbanization of water, history of floods, 
floodplain encroachment, hydro projects, ideology, 
humans-nature relation
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INTRODUCTION

I idealized this research as the first part of a trilogy 
about the urban problems of my city, São Paulo. 
The urban studies, in the last decades, practically 
abdicated providing structural comprehensions about 
the current dramatic metropolitan situation. For 
the common sense – and, recently, for the scientific 
studies as well – the city may look totally unruled and 
citizens could merely assume a passive position as 
actors experiencing the terrible livelihood conditions 
that São Paulo day-to-day offers. In other words, 
São Paulo would be on a road with no return, which 
nothing could be done: interminable traffic jams – that 
lead Time Magazine (Downie, 2008) to state that it is 
“the world’s worst traffic jams”; a precarious housing 
situation – with a housing deficit of more than 600.000 
units according to the United Nations (UN-Habitat, 
2010); and frequent urban floods that bring serious 
consequences especially to the poor population.

I understand that a better future for the city depends 
of comprehensive and structural changes. However, 
these proposals cannot emerge from the immobilizing 
present, but through the understanding of structural 
mistakes and political processes that lead to this kind 
of urbanization. My intention is move one step back, 
to take two steps forward. Looking to the past, to the 
origins of the problems, we can finally embody the 
required transformations and undertake them. 

The trilogy starts investigating the relation humans-
nature, regarding what the city is most sensitive about 
its environment: the water, which is the reason of 

existence and also represents the biggest environmental 
challenge imposed to São Paulo, located on an extreme 
wet region of Tietê River Basin. The floods became 
one of the most significant urban problems of the 
contemporary city1. The objective of this research is to 
exam carefully the history of this problem and how it 
is related with the urbanization process; understanding 
the mistakes undertaken: why and when they were 
done and whom they privileged. The floods, together 
with public transport and social housing, are the main 
subjects that would, hopefully, compose this trilogy. 
The water permeates these studies, as housing and 
transport are already touched in this study. There is a 
total interrelation between the subjects.

This research aims integrating several fields of 
knowledge, in order to provide a holistic view. Urban 
planning, architecture, economics, engineering, 
geography, philosophy, sociology, history would 
be used for a comprehensive approach to the city. I 
assume the risk, in this strategy, to be never properly 
inscribed and considered in any academic discipline. 
For technical sciences, this research can be seem 
very hermetic and rhetorical; for social sciences, too 
pragmatic. Anyway, the integration of different fields 
is embedded in my very background as urban planner 
and architect, as well in my studies about human 
geography and water management.

1 In 2004, the floods were claimed to be the second most import-
ant urban problem in the city by a public survey, with 18% of the 
total (Pereira & Genestreti, 2012)
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1.1 . RESEARCH QUESTION
How the urban floods in São Paulo are a historical 
socio-natural product, shaped by interactions over 
time between environmental and social processes?

1.1.1 . SUB-QUESTIONS 

1. What is the key moment (historical time frame) to 
understand the origins of floods as an urban problem 
in São Paulo?

2. What were the main environmental and social 
pressures pushing the urbanization of nature in the 
studied period?

3. What were the drivers of the urbanization of nature in 
the city during the studied time period? 

4. What were the most relevant flood events and 
hydroprojects in the studied period?

5. How the dominant political-economic interests 
interfered in the production of space and in what 
measure they were important?

6. How the social and environmental processes of the 
past had impacted the floods and urban drainage in 
the contemporary city? What are the crystallizations in 
the present?

1
THEORETICAL 
FRAMEWORK
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Top to Bottom: 

Photo 1 - Mouth of Pinheiros 
River in Tietê, before straightening works 

from the 1920’s and 1930’s (Franco, 2005)

Photo 2 - The very same place of 
photo 1, showing of the contemporary

city, including the freeways

Photo 3 - Straightening marks in
Pinheiros River, 1930 (Franco, 2005)

Photo 4 - The same Pinheiros Rivers showing a 
totally different morphology. Picture 

from the 2010’s (Wanderlei Celestino)
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1.2 . PROBLEM STATEMENT
The city of São Paulo, in the southeast of Brazil, 
experienced one of the most exponential economic 
and demographic growths in the world during the 
20th century. From a village with 64.934 inhabitants in 
1890, it became a megalopolis with 17.878.703 in the 
2000 (São Paulo, 2012). Between these two extremes, 
a very intense industrialization process happened and 
the impacts of this not only modified completely the 
social economic configuration of São Paulo, but also 
impacted the landscape, the territory, and, hence, the 
environment (see photo 1-4). 

In this socio-environmental transformation, the 
hydrological landscape – whose enabled the industrial 
development through, for example, provision of energy 
and transportation access – increasingly imposed 
problems, as frequent flood events that kill people, 
interrupt transport and destroy assets (Custódio, 
2002). The poor populations, relegated to cheap and 
vulnerable plots are always the most affected (see, 
e.g, Bedinelli, 2011; Capriglione, 2010). These floods, 
which bring high-impacts to urban life, are the objects 
of this research.

The solutions addressing this problem generally 
involve a technical approach: improve urban drainage, 
increase canals conveyance capacity, contain the 
discharge upstream. However, the origins of the urban 
floods problem in São Paulo are related to the very 
development of urbanization; specifically, the historical 
political processes that shaped the city since the start of 
its industrialization, in late 19th century and early 20th 
century. The land use and transformation of waterways 
– which ended up to produce these floods, are deeply 
connected with strategies, shaped at this time in order 
to attend emerging industrial economic interests over 
the landscape. Thus, the comprehension of the urban 
floods is inserted in the domain of historical political 
processes. Developing a multi-dimension approach to 
the urbanization, it is possible to get into the core of 
the problem and understand how the historical urban 
development inscribed the floods as main social issue.

The stated problem for this thesis does not only aims 
to look to floods, but understand its origins as urban 
problem; it does not only aims to identify the first 
high-impact flood events and pioneer hydroprojects, 
but also understand their social-environmental 
dimension, specially the political realm. All in all, the 
thesis aims to investigate, in history and geography, the 
inseparability between floods and urban development, 
as a constant dialectical relation inscribed in socio-
environmental processes.
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1.3 . METHODOLOGY 
First, considering the research question, I developed a 
theoretical framework, based mainly in the urban ge-
ography literature. The literature focused in works of 
scholars as Milton Santos (1987; 1988; 1996a; 1996b), 
David Harvey (1996); Henri Lefebvre (1991; 1996) 
and Erik Swyngedouw (1997, 2004, 2010). This was 
used as a viewfinder to the entire thesis. 

Secondly, I identified a historical period that allowed 
the comprehension of the production of floods as an 
urban problem: between 1887 and 1930, when the 
city experiences an incredible population growth 
boom and started creating the socio-environmental 
conditions for its industrialization. Although the 
literature had developed precise analyses about the 
great flood of 1929 (see, e.g, Seabra, 1987), earlier 
events – and their relation to the urbanization process 
– remained almost entirely unknown. Rescuing 
the socio-environmental history, through a multi-
dimensional approach, I aimed addressing how the 
floods became a major urban problem in São Paulo.

To retrace the historical events and hydroprojects of 
São Paulo during the identified period, I developed a 
research based in primary sources, as historical maps 
(from early 19th century to 1930); magazines and 
newspaper archives, specially the Estado de S. Paulo 
and Correio Paulistano; projects drawings and me-
morials of urban plans and hydro interventions; and 
also, what was extremely important, historical photo 
archives. This group of sources was also supported by 
the scientific literature about the subject, including 

academic thesis and papers. Using this combination 
of information, it was possible to retrace the historical 
process and understand their context. 

In order to understand how the urban growth and 
floods were intrinsically connected, I developed a 
complex methodology that scientifically assessed the 
historical flood levels, their reached altitudes. This was 
possible using several sources, including hydrographs 
and pictures, and a technical-historical research that 
enabled the conversion of altitudes given in old verti-
cal altitude datum. This methodology, that was specif-
ically developed and can have a broader interest than 
hydrostudies, is described in detail in the annex 4.1. 

With these historical data in hands, I could compare 
the flood levels and the maps of the period, under-
standing, hence, what was flooded and when. Social 
science literature and newspapers complemented this 
subject pointing whom were the people (social groups) 
living in these areas.

Then, through the viewfinder created by the theoret-
ical framework, I studied the political and economic 
dimension of floods and hydroprojects, considering 
them a social-environmental production related to the 
urbanization. A critical approach to the drivers of the 
urban development, especially the rural and industri-
al economy and their agents, was also important to 
connect the urbanization of nature with the dominant 
interest, understanding the relation between the pres-
sures imposed by the ruling classes over the landscape.
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transformation of the landscape during urban 
development between 1887 and 1930. These were also 
pressures for the projects development.

2.4. A narrative about floods and projects: 
An inter-weaved narrative about the production 
of space, connecting historical flood events and 
hydroprojects, from 1887 to 1930. This section reveals 
several flood events earlier ignored by literature.

2.5. The contemporary floods and the crystallization 
of historical processes: 
Brief analysis about the current situation and 
interventions and how the studied historical processes 
from 1887 to 1930 were crystalized in the present time

3. Conclusion: 
A synthesis of some developed concepts, addressing to 
the research question

4. Annexes: A methodological description about the 
conversion of historical vertical datum and historical 
flood levels; a timeline of the most important events.

5. Reference & Bibliography: reference list and 
studied literature

6. Image list: name of the images used in the thesis.

1.4 . CHAPTERS AND 
SECTIONS OUTLINE
0. Introduction: Few words about some of the 
objectives of this study and acknowledges.

1. Theoretical Framework: 
Presentation of the research question, problem 
statement, methodology and the literature review that 
constitute the theoretical base for the study.

2. A brief history about the floods in São Paulo: 
Development of case study, about historical socio-
environmental processes that produced the floods as 
main urban problems in the city, focusing in period 
between 1887 and 1930.

2.1. Historical-geographical context about the city: 
A brief explanation about the socio-environmental 
context that precedes the researched period. This 
section discusses the humans-nature relation in the 
colonial period of the city, from 1554 to mid 19th 
century. The main urbanization challenges regarding 
the urban site are also stated.

2.2. Driver of the urbanization: 
About the dominant economic-political forces, 
agricultural and industrial, which were the main 
drivers of the urbanization in São Paulo. 

2.3. Pressures of the urbanization of nature: 
Explanation about the pressures that pushed the 
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1.5 . THEORETICAL 
FRAMEWORK

Aiming to build a vocabulary of terms and concepts 
to assess the socio-environmental history of the floods 
in São Paulo, I will develop a theoretical framework 
based in historical-geographical literature. The theory 
will be organized in five dimensions, five dimensions 
of complexity about the relation humans-nature. 
These dimensions do not overlap one each other, but 
each stage succeeds the other adding another level of 
complexity to the analysis. The concepts of these five 
dimensions will provide the main theoretical concepts 
mobilized in the analysis of flooding in São Paulo.
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1.5.1 . 1ST DIMENSION 
HUMANS-NATURE RELATION AS A PROCESS

William Cronon (1983), writing about the relationship be-
tween humans and nature, describes the transformation 
of the space as socio-environmental symbiotic processes:

“Environment may initially shape the range of choices available to a 
people at a given moment but then culture reshapes environment re-
sponding to those choices. The reshaped environment presents a new 
set of possibilities for cultural reproduction, thus setting up a new cycle 
of mutual determination.” (p.13 & 14)

This historical-geographical conception of space reveals 
the processual dimension of the environment and in-
serts it in a determined temporal-spatial frame (Harvey, 
1996), confronting the technocratic-ecological model, 
which have in nature an uncontested object that depends 
on absolute and unquestionable natural laws. In last in-
stance, the dialectical1 relation humans-nature, through 
continuous inter-relations, dissolves the limits between 
the two elements. Humans (and social processes and so-
cial organization) are transformed by environment and 
environment in turn, becomes part of humans (and so-
cial processes and social organization). In other words, 
one shapes the other and it is shaped back, perpetually. 

The environment, embedding humans and labour, be-
comes a new natural element. Authors (see, e.g., San-
tos, 1988; Santos, 1996a) use the concept of second na-
ture in order to describe the new nature that emerges 
from the relation with human beings. Both Humans 
and nature are elements of a same dialectical relation 
that, as a process, overlaps the existence of autonomous 
and disparate elements. There is, therefore, an insolu-
ble contradiction in the formulation itself of relation 
humans-nature because humans are also the environ-
ment, as environment is humans, what poses that the 
second nature is the only nature. Slavoj Zizek (1992) 
provides a radical philosophical approach about the in-
separability between humans and environment:

“We should perhaps assert that Nature does not exist: it does not exist 
as a periodic, balanced circuit, thrown off its track by man’s inadver-
tence. The very notion of man as an “excess” with respect to nature’s 
balanced circuit has finally to be abandoned. The image of nature as a 
balanced circuit is nothing but a retroactive projection of man. Herein 
lies the lesson of recent theories of chaos: ‘’nature” is already, in itself, 
turbulent, imbalanced; its “rule” is not a well-balanced oscillation 
around some constant point of attraction, but a chaotic dispersion 
within the limits of what the theory of chaos calls the “strange attrac-
tor”, a regularity directing chaos itself.” (p. 36)

The absence of a harmonic natural balance negates 
the existence of nature as a virgin state, which could 

1 The word ‘Dialectic’ will be used according to the Hegelian tradition: 
one thing in relation to the other, in other to produce another thing 
that is neither the first, nor the second, but a different element that 
elevates from the others and establish again new dialectic relations.

be used eventually as an ecological reference point (a 
milestone) or support descriptions of presumed mere 
physical and biological processes. Every environment, 
hence, deliberately or not, is part of a continuous dia-
lectic process of social and environmental transforma-
tion. Nothing is only natural and nothing is only social 
(Santos, 1987, 1988, 1996a, 1996b). Like Humans are 
inevitably inserted into the environment and, therefore, 
in the realm of nature, nature is definitely inserted into 
the social, economic and political realms. 

These ideas – discussed by scholars like Milton Santos 
(1987, 1988, 1996a, 1996b) and David Harvey (1996) or 
Swyngedouw & Kaika (2000) and Castree (1995, 2001, 
2005) – are not new indeed. During mid-19th centu-
ry, establishing a critic on neo-Hegelians as Feuerbach, 
Marx & Engels (1932) had already formulated a very 
similar notion:

“Nature, the nature that preceded human history, is not by any means 
the nature in which Feuerbach lives, it is nature which today no longer 
exists anywhere (except perhaps on a few Australian coral-islands of 
recent origin) and which, therefore, does not exist for Feuerbach” (p. 75)

Nowadays, the large majority of the territory of the 
planet has several centuries of history as transformed 
object and several overlapped layers of this embedded 
process of transformation of nature (Santos, 1996b). 
This view of nature, as historical product, challenges, 
irrefutably, the notion of sustainability (see, e.g., Har-
vey, 1996; Swyngedouw & Kaika, 2000; Swyngedouw, 
2006) as defined through concepts of maintenance, 
continuity and stability (see, e.g., Brown et al, 1989). 

Considering that social history, with its struggles, rup-
tures, or technological development, is not stable; how 
would any environmental process be sustainable? This 
is not simply a criticism about the term sustainabili-
ty, but about the application of its concept that, in last 
instance, is a criticism about the very perception of 
nature and its transformation. For Harvey (1996), “All 
debate about ecoscarcity, natural limits, overpopula-
tion and sustainability is a debate about preservation 
of a particular social order rather than a debate about 
preservation of nature per se”. Historical-geographical 
conception of environment, carrying the processual 
dimension, is fully permeated by politics, including 
power relations, in this constant interaction with the 
environment, what provides a political dimension to 
nature itself. Heynen, Kaika & Swyngedouw (2006) 
approaches the critic to sustainability and the political 
realm of the debate:

“There is nothing foundational in nature that needs, demands, or 
requires sustaining. The debate and controversies over nature and 
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what do with it, in contrast, signals rather our political inability 
to engage in directly political and social argument and strategies 
about re-arranging the social co-ordinates of everyday life and the 
arrangements of socio-metabolic organisation (something usually 
called capitalism) that we inhabit. In order words, imagining a benign 
and ‘sustainable’ Nature avoids asking the politically sensitive, but 
vital, question as to what kind of socio-environmental arrangements 
do we wish to produce, how can this be achieved, and what sort of 
natures do we wish to inhabit.” (p. 9)

What is being discussed here, until this point, is 
the deconstruction of a hegemonic nature concept, 
the objectification of nature as a mystified element 
that orbits the sacred, universal, technocratic and 
depoliticized field; a pure object that can be caught per 
se. Zizek (1992) goes further in this deconstruction and 
states that “nature does not exist”. The thread developed 
here does not differ too much from the Zizek quote: 
nature only exists as a process and as a historical 
construction, in constant relation with humans. Or, in 
other words, nature is history.

What defines this first dimension of the relation 
humans-nature? In opposition to any given object or 
sustainable stage, the socio-environmental relations are 
constant and perpetual interactions between human and 
nature, which acquires a strong political and economic 
component; above all, a historical component. One 
shapes the other and it is shaped back, in an action-
reaction relation that we can hardly distinguish who is 
the actor and the reactor.

1.5.2 . 2ND DIMENSION
HUMANS-NATURE RELATION AS PRODUCTION OF SPACE

Space is both physical and metaphysical; and the study 
about space has, implicitly or not, these two sides of 
the same coin: the mental and social sphere – thoughts 
and projections; and the material world – built and 
concrete. There is a constant dialectical interaction 
between these two spatial realms1.

Lefebvre (1991) provides the notion of the space as 
perception, conception and experience. In other words, 
the various spatial elements can be perceived and 
projected, resulting in a space that is lived, in constant 
dialectical process (Gottdiener, 1993). The act of 
conception presumes the codification of the perception 

1 Henri Lefebvre (1991) unfolds these concepts to a more complex 
dimension of different spaces. On one hand, the abstract space, 
which contains a negative dimension of domination. It is the space 
of economy and politics, the space of homogenization, the space 
of capital and power. On the other hand, the social space, that is 
the space of the relations, struggles and the space that is, above all, 
experienced, sensitive.

into an active manifestation that transforms, shapes, space 
that is, then, experienced, altering again perception. This 
active condition regarding space demands projections, 
or using Lefebvre vocabulary, representation. 

Hence, the conception-representation of space, which 
can assume the shape of projects, embodies technology 
(Lefebvre, 1991) and embeds also productive forces of 
each time (Gottdiener, 1993):

“Every mode of social organization produces an environment that 
is a consequence of the social relations it possesses. In addition, by 
producing a space according to its own nature, a society not only 
materializes into a distinctive built forms, but also reproduces it 
self. The concept “production of space” means what Giddens calls 
the “duality of structure”. That is, space is both medium of social 
relations and material product that can affect social relations” 
(p.132)

The interrelation between space as medium and product, 
is the same relation assumed in the relation humans-
nature, which one shapes the other and it is shaped 
back. The project-intervention interface operates over 
the environment, transforming it and being affected 
by it. For Gottdiener (1993, p. 131), “the conception of 
space always precede spatial practice for humans; that 
is, mental projection, or the semiotic model of space, 
and physical construction, or externalization, are 
always related.”. 

The productive means are able, therefore, to interfere in 
the space through physical and metaphysical manners. 
For Lefebvre (1991, p. 36), “if space is a product, our 
knowledge of it must be expected to reproduce and 
expound the process of production”. Again, it is a 
discussion that not only embodies geography, but also 
history. Lefebvre (1991) addresses to this point:

“If space is produced, if there is a productive process, then we 
are dealing with history. (…) We may be sure that the forces 
of production (nature; labour and the organization of labour; 
technology and knowledge) and, naturally, the relations of 
production play a part (…) in the production of space.” (p. 46)

All in all, this second dimension of complexity of the 
socio-environmental relation recognizes the production 
of space, through an active position of production forces, 
which shapes the environment and it is shaped back. 
This dimension also inserts this process in a historical-
geographical realm, which the knowledge-technologies 
of each time create conceptions and representations of 
space that end up to transform it. The space is conceived 
not only as a physical entity but also abstract, including 
social process. I will consider the space as product, 
shaped by the interaction humans-nature.
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1.5.3 . 3RD DIMENSION
HUMANS-NATURE RELATION AS URBANIZATION OF NATURE

The City cannot be understood merely as physical 
structure or territory: the city is a political-economic 
concept, that is in the core of contemporary life, “centres 
of social and political life, where, not only wealth is 
accumulated, but knowledge (connaissances), techniques 
and oeuvres (works of art, monuments)” (Lefebvre, 
1996, p.55). In recent times, the production of space 
arrived in a radical stage, which urbanization had spread 
all over the world, supported by the capitalist expansion. 
The commodification of nature in every place ended up 
transforming the planet, this second nature, into a city, 
which every element is object of financial and political 
interests. Swyngedouw (2004) addresses to this process:

“The socio-ecological footprint of the city has become global. There is no 
longer an outside or limit to the city, as the urban process harbours social 
and ecological processes that are embedded in dense and multilayered 
networks of local, regional, national, and global connections.” (p.10)

In this intense stage, when humans-nature relation 
shapes the space into a city, we can no longer talk about 
transformation of nature, but in what Swyngedouw & 
Kaika (2000) call the urbanization of nature. City gets 
into the core of the discussion about nature, this nature 
that produces and it is a product of history; city gets 
into the core of the production of space. The dialectical 
interaction between humans-environment would now 
be considered the production of city the transformation 
action, kind of mediation in the dialectical relation. 

The use of the term urbanization transfers the focus to a 
political process, organized around capital flux, labour 
and power; elements that define the urban condition. 
Hence, the perception about humans-nature dialectic as 
an urbanization of nature process definitely transfers the 
discussion to the political domain, to urbanization of the 
world, of relationships, of processes that are the essence 
of urban history. As Swyngedouw & Kaika (2000) write:

“Those socioenvironmental changes result in the continuous produc-
tion of new “natures”, of new urban, social, and physical environmen-
tal conditions. All of these processes occur in the realms of power in 
which actors strive to defend and create their own environments in a 
context of class, ethic, racial and/or gender conflicts, and power strug-
gles. Of course, under capitalism, the commodity relation veils and 
hides multiple socioecological processes of domination/subordination 
and exploitation/repression that feed the capitalist urbanization pro-
cess and turn the city into a kaleidoscopic metabolic socioenviron-
mental process that stretches from the immediate environment to the 
remotest corners of the globe.” (p. 569)

This third dimension of the humans-nature relation 
transfers the transformation of nature process to the po-
litical-economic domain. The produced space cannot be 
understood as a abstract process, but a the metaboliza-
tion of nature that results in urban space, containing the 
multiple dimensions that characterizes the city.

1.5.4 . 4TH DIMENSION
HUMANS-NATURE RELATION AS TRANSTEMPORALITY

What seems, simultaneously, fascinating and complex 
in the urbanized landscape is that it contains several 
layers deep, with overlapped interventions that are 
added to one another. In other words, social relations 
coming from other times that are deposit and exposed 
in the present. This is expressed in the concept of 
rugosities of Milton Santos (1996b).

“The things that represent a past time in the actual landscape, not 
always visible as time, not always reducible into senses, but only 
knowledge, we call rugosities. It is the past as shape, as built space, 
as landscape, what remains from processes of suppression, accumula-
tion and overlapping, as the things accumulate and are substituted in 
every place. Rugosities are shown as isolated forms or arrangements. 
They are, therefore, part of this space-factor. Even without immediate 
translation, the rugosities brighten us with remainders of past division 
of labour (in all the scales of division), remainders of every kind of 
capital applied and its technical and social contribution to the labour” 
(p.92, own translation)

I will call these rugosities as crystallizations; crystal-
lizations of other times in the actual landscape2. The 
image created by crystallizations of processes that stick 
and show themselves in another time-space seems elu-
cidative. Like ancient mineral crystals that sprout in-
side caves.

These crystallizations translate themselves as capital 
(labour) and social relations affixed in the built en-
vironment. The past landscape and humans-nature 
relations of other times are revealed in the present as 
permanencies. This is not only merely a physical-mor-
phological process, but includes also the social and 
power relations that constitute the landscape.  

The permanence can assume the characteristics of a 
material structure, but also the shape of a concept, of 
an idea, that transforms the landscape as a mental per-
ception or interfere in the conception of present-future 
humans-nature relation. Hence, the space as a result of 
crystallizations strengths the notion of nature always 
as transformation, that embedded several other times, 
several socio-environmental processes.

The 4th dimension of the humans-nature relation 
adds the time to the urbanization of nature process, 
not only as a succession of facts but also a historical 
product revealed in the present by the space itself, a 
transtemporal complexity. The processes of the past 
become crystallizations in the present, what involves 
the physical and the metaphysical space. 

2 The term rugosity, mentioned by Santos, could be confused rel-
ative to other authors (e.g., Deleuze & Guatari, 1987) that use the 
same expression to define the space in different sense.
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1.5.5 . 5TH DIMENSION 
HUMANS-NATURE RELATION AS IDEOLOGY

I will include one more dimension of complexity 
to the humans-nature relation, the ideological one, 
which addresses to the quality of the space. As a 
historical construction, landscape is also an ideological 
construction that expresses economic and power 
domination. Before exploring this subject, some words 
about the concept of ideology are necessary.

Although firstly dating from 1796, and used by Napoleon 
in early 19th century, the term ‘ideology’ acquired its 
fundamental concept in 1846, when a young Marx, 
together with Engels, critically analyzed the work and 
action of so called neo-Hegelians (Thompson, 1995). 
The basic principles of the critique sense of ideology 
are formulated in the text entitled “German Ideology” 
(Marx & Engels, 1932):

“The ideas of the ruling class are in every epoch the ruling ideas, i.e. the 
class which is the ruling material force of society, is at the same time 
its ruling intellectual force. The class which has the means of material 
production at its disposal, has control at the same time over the means 
of mental production, so that thereby, generally speaking, the ideas of 
those who lack the means of mental production are subject to it. The 
ruling ideas are nothing more than the ideal expression of the dominant 
material relationships, the dominant material relationships grasped as 
ideas; hence of the relationships which make the one class the ruling 
one, therefore, the ideas of its dominance.”

Marilena Chauí (1980, p. 35, own translation), following 
the concept inaugurated Marx & Engels (1932) and 
developed by many other authors as Thompson (1995) 
or Giddens (1997),  synthetizes that “Ideology is a 
process through which the ideas of the dominant class 
(ruling class) become the ideas of every social class, 
becoming dominant ideas”. This short definition shows 
that: (1) there are dominated and dominant groups 
and the ideas of these different groups are not the same 
a priori; (2) the ideology is a process of imposition 
that the ideas (interests) of dominant groups are 
transmitted to the entire society; (3) ideology implies, 
therefore, a dominant relationship based on power 
relations. The dominant class imposes itself not only 
through the diffusion of cultural values, but above all, 
as materially dominant class, economically. It is the 
class that dominates the means of production. The 
ruling classes do whatever is possible in order to make 
that their interests and ideas are also expressed by the 
other classes. The literature provides a wide discussion 
about the subject (see, e.g., Zizek, 1994 or Thompson, 
1995). What it is not deeply discussed in literature is 
the spatial dimension, the territorial dimension of 
ideology, and how ideology is related to the historical-
geographical theory. 

The subjects of nature and ideology have always been 

developed in parallel1, with rare direct epistemological 
intersections between them. Henry Lefebvre (1996) 
unfolds some of the concepts of Marx and Engels 
and approaches these relations in his book “Right 
to the City”, establishing a connection between the 
industrialization and the intense transformation of 
landscape embedded in the concept of city:

“The city has been attacked by industrialization, giving a dramatic and 
globally considered picture of this process. This analytical attempt could 
lead us to believe that it is a natural process, without interventions 
or volitions. There is something like this, but that vision would be 
truncated. The ruling classes or fractions of the ruling classes intervene 
actively and voluntarily in this process, possessing capital (the means 
of production) and managing not only the economic use of capital and 
productive investments, but also the whole society, using part of the 
wealth produced in ‘culture’, art, knowledge, ideology.” (p. 74)

It is the industrial ideology, hence, that unfolds the 
power to “intervene actively and voluntarily” (Lefebvre, 
1996, p. 74) on, what we can call, the “urbanization of 
nature”2 (Swyngedouw & Kaika, 2000). Lefebvre (1991) 
also address to this ideological-spatial concept in his 
discussion about the production of space: so-called 
abstract space, being the space of alienation, capital, 
power hierarchic, knowledge, abstract labour, is also 
the space of domination. 

Ruling classes, which make use of their material assets in 
order to produce and reproduce certain conception of the 
space, shape the transformations of nature. Considering 
that the ruling classes use the means of production and 
apply capital in order to impose their interests; these 
relationships of domination have, inevitably, direct 
territorial impact. Hence, the landscape becomes an 
ideological object as well. This process becomes real 
through its economic powers. An intense transformation 

1 What also seems to be particularly relevant is that Marx & Engels 
(1932) define many of the historical materialism concepts regard-
ing transformation of nature in the same book that they approach 
for the subject of ideology. In the “German Ideology”, the authors 
criticize vehemently the passive vision of nature presented in the 
thinkers that they also call ideologists.

2 Establishing a discussion that extrapolates the urban environ-
ment, Harvey (1996) also contributed to the understanding of 
ideology in geographical space domain. Precisely, he touches this 
intersection commenting the actual penetration of Malthusians 
concepts in contemporary ecological debates: “Whenever a theory 
of overpopulation seizes hold in a society ruled by a dominant 
class, then the subservient classes invariably experience some form 
of material, political, economic and social repression” (…) “There 
is, in short, nothing more ideologically powerful for capitalist in-
terests to have at hand than unconstrained technological optimism 
and doctrines of progress ineluctably coupled to a doom-saying 
Malthusianism that can conveniently be blamed when, as they 
invariably do, things go wrong” (p. 149)
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of landscape results from these interactions and the space 
itself, as product and producer of history, goes from 
object to tool of ideology, from target to arrow and from 
arrow to target. The landscape that was enrolled in the 
generation and multiplication of wealth – this landscape 
that had been typified as resource – then can be also used 
as a domination mechanism, disseminating segregation 
and increasing social inequalities. 

The production of space, through its perception and 
conception, assumes then this ideological dimension. 
The State is enrolled in the dissemination process of 
ideology (Zizek, 1994) over the territory. This is related 
to the ideological dimension of the modern state. Marx 
& Engels (1967, p. 15) synthetized this appropriation 
of ruling classes: “The executive of the modern state is 
but a committee for managing the common affairs of 
the whole bourgeoisie”. Private enterprises also directly 
agency these transformations of nature, embedding 
ideological interests and using their own production 
means for the space productions.

However, there is something very specific in landscape 
that imposes attention in this study. The landscape is 
transtemporal, as exposed in the forth dimension of 
complexity in humans-nature relation, and contains 
crystallizations of other historical moments, that 
is, contains crystals of other ideological processes. 
Considering ideologies to be absolutely stable along the 
years is simplistic, mainly in the analytical time scale 
of transformation of landscape, which takes decades. 
The ideology is transformed both by economic and 
political movements, being affected and reacting to 
social struggles. Thus, as the domination of humans 
over nature is never entirely complete and it is always 
embedded in a dialectical process that one shapes the 
other; the domination of classes is also not complete: 
there is an open field of power disputes.

Therefore, the landscape is a crystallization of different 
ideologies and disputes, as a kind of superposition of 
various layers that interact one with another. This leads 
to situations in which – despite of strong ideological 
processes in the present, even rooted historically – 
the landscape does not satisfy directly ideological 
contemporary interests, above all, it is not always a 
perfect process, not always complete as total class 
domination and not always equally stable over time. The 
crystallizations and incompleteness of the ideological 
project provide friction, resistance, to the transformation 
of the landscape. Thus, the ideological project over the 
space is a constant endeavor to impose a hegemonic 
tool of social-economic domination.  On one hand, the 
ideology maturates itself during the years, using several 

projections strategies; on the other hand, on-going 
socio-environmental processes affect it. The ideological 
dimension of the urbanization of nature unfolds the 
dialectic humans-nature into a dialectic humans-
humans-nature, which the relation humans-humans 
shapes and it is shaped by ideology that establishes as 
well the relation with nature.

The fifth dimension of complexity shows that the 
humans-nature relation is not neutral, but embedded 
in domination process. The ruling classes, using their 
material means, specially controlling the productive 
forces, are able to impose certain urbanization of nature 
process that fits their economic-political-cultural 
interests. The State itself, controlled by ruling classes, 
is enrolled in the production of space for ideology. 
This process, however, is never perfect, or complete. 
The ideological dimension of landscape is constant 
improved to fit the ideological purposes, and also the 
socio-environmental struggles are able to impact the 
process. The main objective of the ideology is to use 
the space as a means of social domination (through 
segregation, for example) and economic domination 
(through the commodification of nature, for example). 
Then, the landscape itself become, at the same time, a 
tool and a platform for ideology.
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 1.6 . THE THEORETICAL 
FRAMEWORK ON THE STUDY 
OF FLOOD HISTORY 
IN SÃO PAULO
The theoretical concepts outlined above will be used in 
the approach of the case study. It provides a comprehen-
sion strategy to the situation, focusing in several dimen-
sions of the researched subject. Rather than a didactical 
classification of events and processes, what could hardly 
fit in such complex approach and urban condition, this 
framework functions as a viewfinder to the case.

Considering the first dimension of complexity of humans-
nature relation, I will illustrate how the history of the floods 
in São Paulo is a socio-environmental process, within 
which humans and nature are in constant and perpetual 
dialectical relation. Nothing in the city is just natural or 
nothing is just social. Hence, the flood events through time 
are approached through the history of the transformation 
of nature. I will show how these processes are inscribed, 
mainly, in certain time-space frame: São Paulo city region, 
during the first phase of industrialization, between 1887 
and 1930, when the floods begin to emerge as an urban 
problem.  An earlier contextualization about the colonial 
history of the urban settlement is required in order to 
understand the emergence of industrialization, and so is 
provided. Above all, this first dimension demonstrates the 
intrinsic political dimension of nature, what means that 
understanding environment demands a political critique. 
Hence, the study of floods in São Paulo is embedded of 
this political analysis.

The second dimension provides the concept that the space 
is a product. Thus, although the production process is plu-
ral, I will look to the representation and projection strate-
gies that address the urban space of São Paulo. Specifically, 
I will exam agents and projects that deliberatively target-
ed transforming the space during the studied period. The 
knowledge and technology of each time becomes inter-
ventions strategies, what inserts again the humans-nature 
relation in the historical field. The political dimension of 
humans-nature relation links to the economic realm, as 
production processes involves material means. 
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The third dimension of my approach points the 
comprehension of urbanization as the very humans-
nature relation. The socio-environmental processes do 
not have an abstract property, but a very defined one: a 
process towards the urban development. Through the 
commodification of resources, nature is metabolized, or 
urbanized, in a process that is named here “urbanization 
of nature”. In the case of São Paulo, I will be focusing 
specifically on rivers so referring, eventually, to a process 
of “urbanization of water”. Along history, human-nature 
relation redefined waterways in the site of the city of São 
Paulo and reshaped floodplains. Considering this third 
dimension, the notion of city is considered not only as a 
physical agglomeration, but also as a philosophical concept 
and metabolic process related to urbanization processes.

The forth dimension of my approach to the humans-na-
ture relation is about its trans-temporality. The socio-envi-
ronmental processes, including landscape interventions, 
are transported through different times. They remain as 
crystallizations of other times in the space. Although this 
process is significant within the time frame, between 1887 
and 1930 (in other words, how processes that happened 
during this time period impacted others in the same time 
period); the crystallization concept would be used main-
ly to address the relationship between the contemporary 
city and the researched period, understanding, in close to 
the conclusion, how these historical processes contribut-
ed to certain conception of space in present.

Finally, the fifth dimension of complexity about hu-
mans-nature relation refers about directions undertaken 
in the urbanization of nature, not a neutral project, but a 
process developed with intentions for political-economic 
domination. I will exam how the researched processes at-
tend to the interests of the ruling. Thus, a description of 
the historical formation of the ruling classes, including 
their expectation about the interurban space, will be need-
ed. I will address to this issue looking to the rural economy 

and industrial ideology, and their spatial relationship with 
the city of São Paulo. They are considered here drivers of 
the urbanization of nature, as their powerful production 
capacity had deep impact in the urban development. The 
ideological dimension of the landscape is not a fact, but a 
process that is strengthened over the years. The developed 
narrative of the floods and projects will exemplify the role 
of ideology in the construction of the landscape.

This theoretical framework also formulates the biggest 
weakness of this thesis, especially regarding the fifth di-
mension of complexity. As the ideological dimension of 
reshaped nature is a result of social-environmental resis-
tances, including struggles, a study of this subject in de-
tails is fundamental. However, I looked mainly to mac-
ro-political-economic movements, regarding the history 
of the large infra-structural projects and the actions of 
powerful ideological agents, which deliberatively target 
the transformation of environment. Part of the history is 
not yet told, and it refers to the micro-agency of domi-
nated classes over the landscape and over the ideology. 
This was not a merely epistemological choice, but a con-
tingent. Despite spending long time in books and archives 
looking about this issue, I could not find a single event or 
document that could proper reveal this discussion; that 
could be used as illustration or evidence. My strategy was 
to seek into primary sources, especially regarding hous-
ing and urban social claims of working class. I could not 
find. Regarding the literature, secondary sources, it still 
lacks also the investigation of urban issues in the roll of 
contesting movements, which are commonly associated 
to struggles for better labour and financial conditions 
(see, e.g. Fausto, 1976). The lack of studies and evidences 
does not mean that this had never existed. The dominated 
voices generally are not registered, what makes this kind 
of historical research extremely difficult. In the words of 
Foucault (1969, p.14), “l’histoire, c’est ce qui transforme 
les documents en monuments”. Anyway, a detailed study 
about this subject remains for further researches.
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2
A BRIEF HISTORY ABOUT 

     THE FLOODS IN SÃO PAULO



2.1 . HISTORICAL-GEOGRAPHICAL 
       CONTEXT ABOUT THE CITY

Graph 1 - Topography and hydrography of the 
urban site of São Paulo, before the 

straightening projects (Ab’saber, 1957)
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2.1.1 . HUMANS-NATURE RELATION 
           IN THE COLONIAL PERIOD

The research period for this thesis, from 1887 
century to 1930 – during its industrialization and 
quick transformation of landscape – demands a 
contextualization of an earlier stage of the urbanization 
of São Paulo. The literature (see, e.g., Santos, 2011a; 
Jorge, 2006; Prado, 1983) very frequently starts with a 
description of the colonial period, even if focusing in 
later times. The social-environmental processes of the 
industrial city are closely related to the development 
of the colonial settlement, especially what refers to the 
site location chosen by the colonizers. In mid-16th 
century, the site had the necessary geo-morphological, 
hydrological and social qualities for its colonization. 
However, these interactions between humans and 
nature in the colonial period on the site of São Paulo 
had not only started to shape and revealed the biggest 
qualities, but also the main challenges for the further 
city growth. On one hand, the land & water provided 
an excellent condition for human establishment in the 
site. On the other hand, the same land & water situation 
had already announced that an intense transformation 
of the nature would be necessary in order to expand the 
city in a later period.

What follows is a description of humans-nature relation 
in São Paulo during the colonial period, which became 
important information to understand the historical-
geographical processes of urban growth and its relation 
with the floods. The city of São Paulo as a confluence of 
geographical conditions and historical interests, which 
leaded to the urbanization development and, later, to 
the industrialization, was already shaped in the colonial 
establishment (Prado Jr., 1983).
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2.1.1.1 . HUMANS-LAND RELATION

The Portuguese colonizers, in the first decades after the 
European landings in Brazil in 1500 and starting their 
mission of resources exploitation and wealth transfer, 
gave preference for settlements located in coastal areas 
(Prado Jr., 1983). This is the case of the most significant 
colonial cities such as Salvador and Rio de Janeiro. 
These cities were departing points, connecting the 
hinterland – in a exploratory process towards the west 
– and Europe, through their sea ports. But in the region 
of São Paulo1, around latitude 23ºS (see regional maps 
1 & 2), this was not possible because of topographical 
reasons: the coastal land is very narrow and, just after 
this narrow plot, an abrupt ridge called Serra do Mar 
[Sea Ridge] raises the land to more than 800 meters high 
(see graph 2), forming a vast plateau. The exploration of 
the hinterlands would demand in this area an outpost 
uphill connecting the plateau to the sea, to the port of 
Santos in São Vicente region. Historian Caio Prado Jr 
(1983) comments this condition:

“While to the North, from Bahia to Rio de Janeiro the escarpment 
forms a large flat land tract, contrarily, from the western extremity 
of Rio, and followed by São Paulo, it gets so slim that one can say 
that it disappears. At the height of São Vicente and Santos, the sea is 
not more than 15 kilometers from the base of the Serra do Mar [Sea 
Ridge]. And even this timid space is largely unusable without heavy 
preliminary works.” (p. 8, own translation)

The lands of the plateau, on the other hand, offered 
good conditions on a geographical formation that 
Ab’Saber (1957, p. 13, own translation) called “a small 
mosaic of hills, fluvial terraces and floodplains” (see 
graphs 1 & 3). Initially, some parts of this region, like 
the hills, could be occupied without expensive and 

1 Until 1709, the region was called Captaincy of São Vicente

intense human efforts and appeared in opposition to 
the insalubrious and narrow region of the coastal area.

The site choice of São Paulo was also made considering 
the easiest way to the get into the high lands coming 
from the sea. This path was already the old Indigenous 
Way, Caminho do Mar (Nóbrega, 1981). The exploration 
of the hinterlands, through the extraction of resources 
exported to Europe, was the most important activity in 
the colonial period. The Europeans were not the pioneers 
in perceiving the quality of the site: much earlier, the 
local indigenous were established in the glade where the 
colonial city was founded, having everything that they 
needed (Jorge, 2006; Ab’saber, 1957). 

São Paulo is, hence, located in the hinterland’s door, 
in altitudes between 700m and 800m, just in front of a 
rupture constituted by a soft slope within the massive 
and impenetrable wall of the mountain range, Serra do 
Mar. The sea-highland trajectory [Santos-São Paulo] 
could be transposed in this section with relatively low 
transportation costs and efforts. In other words, the 
highlands are well connected with the sea, although set 
in high relatively altitudes and 40 km away from the 
coast.  According to Caio Prado Jr (1983):

Why São Paulo? From all of the points of this barrier which is the 
Serra do Mar [Sea Ridge] and escarpments along the sea and which 
separate the coast from the plateau, it is exactly this, the Center, half 
of the trajectory from the mountain in Paulista territory, which offers 
greater ease of access. To the east, the mountain is presented not only 
steeply forming a continuous 900-meter wall but also as a large ac-
cident-prone zone, with peaks that reach 1500 and 2000 m. (…) To 
the west, the conditions are not much better. (...) Between these parts, 
East and West of the Serra do Mar, the central area is interposed, at 
the altitudes of São Paulo and Santos. There the mountainous barrier 
drops to 800m, forming a continuous saddle between the cliffs on both 
sides. (p. 11, own translation)

Top, this page: Regional Map 1 - 1597 Capinania S. Vicente
Bottom, next page: Regional Map 2 - 1640 Colonial Map of Brazil
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Top: Graph 2 - Geologial cross-section, São 
Paulo to Santos (Ab’Saber, 1957)

Bottom: Graph 3 - Geological map of São Paulo 
showing the floodplains (points hatch), terraces 

(horizontal lines) and hillds. (Ab’saber, 1957) 

Bottom, next page: Graph 4 - Network of cities 
and paths around São Paulo, placed 

in the center (Prado Jr, 1983)
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2.1.1.2 . HUMANS-WATER RELATION

The plateau of São Paulo host an enormous drainage 
system, formed by a main meandering river called 
Tietê and more than 2000 watercourses (Sant’Anna, 
2007). The name of this river is very suggestive: in Tupi-
Guarani language means large river – Ti means water 
and Etê, a superlative (Nóbrega, 1981). At the colonial 
period, Tietê watershed was an abundant source of 
drinkable water and also proteins from the fishes for the 
plateau population, what were fundamental colonial 
concerns for settlement location.

However, the main aspect in the foundation of 
the colonial settlement, and central to its further 
development, was the network of paths connecting 
regional urban settlements located in the hinterlands 
and coast. This group of waterways, roads and trails 
connected together in the precise location of São Paulo. 
The hydrography shaped in the terrain a complex 
network of path, going to east and west, north and 
south. The confluence - which all these ways gather - is 
exactly in the region of the urban site of São Paulo and 
that is why the settlement became famous as a departing 
place for the hinterland exploration. But more than this, 
it was the place where the products and people from the 
hinterland and coast converged to. This network was a 
powerful territorial system to integrate agricultural and 
urban agglomerations and, then, distribute colonial 
products (Caio Prado, 1983).

Tietê Basin was vastly used as an exploratory path. To 
the northwest, the river flows downstream connecting 

cities as Itu, Piracicaba and Araçatuba. Upstream, to 
the east, with Paraíba River Valley, it links another 
significant group of cities, like Moji das Cruzes, Taubaté 
and Cunha. At least, 4 other paths complemented this 
group of connections: the so mentioned old indigenous 
way, to Santos; the Caminho dos Guaiases that goes to 
the mines in Goias; a connection with Sorocaba and 
further cities; and, finally, a path to south of Minas 
Gerais that became – after the colonizers discovered 
gold there, in late-17th century – the richest region 
of the colony. The central hub of these ways and, 
consequently, of the cities and regions, was, therefore, 
São Paulo (see graph 4).
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2.1.2 . SOCIO-ENVIRONMENTAL CHALLENGES
           IN THE COLONIAL PERIOD

The highlands of the plateau, permeated by a complex 
topography, were very convenient for the emerging 
Portuguese colonial city. The many hills in the location 
were considered healthy and safe environment for 
the colonial period. The settlement, however, was 
surrounded by floodplains, mainly along the three main 
rivers: Tietê and two significant tributaries Pinheiros 
and Tamanduateí (see graph 1). The colonial settlement 
lay in a hill between the Tamanduateí River and a 
small creek called Anhangabaú (see map 1, 1640). The 
soft topography around the rivers and intense tropical 
rainfalls constantly caused repeated overflowing of 
waterways. Although, the buildings were not recorded as 
being directly affected, as they were not placed on flood 
prone areas; the floodwater remained stagnant, being a 
spot of deceases (Santos, 2011a). Because these deceases, 
such as yellow fever, cholera and bubonic plague, were 
transmitted by water or animal contact (for example rats 
and mosquitoes), the threats were disseminated all over 
the settlement in different social groups coming from 
contaminated sources such as the floodplains.

During the first three centuries of the colonial 
settlement, between 1554 – when it was officially 
founded – and late-19th century, the hills around 
Tamanduateí and Anhagabaú Rivers were increasing 
urbanized (see maps 1, 2, 3 & 4); and the floodplains 
remained almost completely empty because they 
required intense engineering and infrastructure works 
in order to minimize risks to future dwellers of these 
areas. Although the sanitary knowledge was limited 
at this time, the floodplains were already perceived 
as infectious place. Therefore, geographically, the 
floodplains formed a belt around the emerging city, 
delineating its area. Here, we see the main challenges 
for the further development of the city were already 
established: (a) the hydrological regime was not 
favorable for good drainage and health condition in the 
city; (b) the flood events and risks to populations that 
eventually descended the hills restricted expansion of 
urban area.

Top: Map 2, 1810, reaviling the city between 
the two historical rivers

Bottom: Map 1, 1640. First map of São Paulo, 
showing the constructions, Anhangabaú on th 

top-right and part of the Tamanduateí 
River and floodplains on the bottom 

(Reis Filho, 2004)
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Bottom: Map 3, 1841, indentifies street names
and public buildings. The North in this map points 

down. (Arquivo Público ESP, 2013)

Next Page: Map 4, 1845 by Manoel da Fonseca
Lima e Silma. The map clearly represents

the city confined between the two waterways
(Arquivo Público ESP, 2013)
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2.1.2.1 .  SANITATION AND DRAINAGE

The flush capacity of Tietê River, as well other main 
tributaries, was very low inside the urban settlement. 
The sewage generated in the urban site ended in the 
rivers and, because the land slope was soft, the fetid 
water remained stagnant (Jorge, 2006; Sant’Anna, 2007; 
Santos, 2011a). Until mid-19th there was no public or 
private responsibilities or initiatives taken to provide 
sanitation services. This situation was just addressed 
by the foundation of RAE [Repartition of Waters 
and Sewages] in 1893 by the State of São Paulo, using 
some earlier structures of Companhia Cantareira e 
Esgotos [Company Cantareira & Sewages] (Vilar, 2007; 
Bernardini, 2008). 

Although the history of sanitation is not the central 
subject of this thesis, it has a relationship with flood 
events: the high waters carried the sewage to the 
floodplains and the stagnant fetid waters emerged as 
the first problem indirectly related to the floods. There 
were several complains about this, especially in adjacent 
areas around Tamanduateí River (Jorge, 2006; Taunay, 
1954). The first negative perception about floods in the 
city emerged due to the sanitation conditions, as the 
deceases were spread to the entire settlement, coming 
from infectious regions in floodplains.

Pressured by the poor sanitarian conditions affecting 
the population, the provincial government started, 
for the first time, in mid 19th century, considering 
execute engineering works in regions like Varzea do 
Carmo, around Tamanduateí Floodplains – adjacent 
to the historical hill of São Paulo, the place where the 
colonial city was founded. A straightening project was 
undertaken (see map 5, 1868; map 8, 1881) following 
a project made by Carlos Abrão Bresser, designed in 
1841 and completed in 1851 (Custódio, 2002; Nóbrega, 
1981; Kliass, 1993; Seabra, 1987). This is the first major 
intervention into hydrological flows in São Paulo. Even 
so, it is not a complete straightening project of the river, 
but a rudimental intervention that allowed the creation 
of some landfills and streets as Street 25 de Março. 

Although some of the existing meander morphology, 
called ‘Sete Voltas’ (Sant’Anna, 2007; Jorge, 2006; 
see map 4, 1845) had been suppressed; apparently, 
the water flow was not completely regulated and the 
floods in the so-called Varzea do Carmo [Floodplain 
of Carmo, actual Parque Dom Pedro II] were hardly 
minimized (Custódio, 2002). The map of 1881 shows 
two trajectories for the Tamanduateí River because, 
after the work conclusion, it became harder to obtain 
water and the original path was retaken, nearing again 
the river to urban fabric (see map 6, 1800-1874; map 7, 
1877; map 8; 1881).

Some infrastructural interventions were undertaken 
also in Anhangabaú Creek, which also delineated the 
historical hill and was well known for its poor water 
quality and deceases place (Sant’Anna, 2007)1.

The sanitarian situation did improve in the region 
because, in 1883, a new proposal for straightening 
Tamanduateí and also Tietê was elaborated2. Nóbrega 
(1981, p. 227, own translation) mentions a speech in the 
State Congress of São Paulo in 1883, when the Baron 
stated the reasons for these projects: “The landfill in the 
Tietê and Tamanduateí floodplains would mean the most 
complete improvement in this part of the city and would 
attend sanitarian necessities, urban embellishments and 
larger agglomeration in this area”. The floods do not 
appear as direct reasons, but the desire for expansion of 
lands towards flood prone areas is formulated.

1 The years of these interventions cannot be stated precisely, even 
in a detailed analysis of the 1841 and 1881 maps. Custódio (2002) 
suggests that the land works in Anhangabaú Creek started in 1872.

2 The project was elaborated by the Guajará Baron – Domingos 
Antônio Rayol – together with Almeida Couto, and, in 1887, this 
same project is redeveloped by Biachi Bertoldi (Andrade & Leme, 
1992; Taunay, 1954).
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Bottom: Map 5, 1868, represents a straightened 
Tamanduateí River (Reis Filho, 2004)

Next Page: Map 6, 1800-1874, showing different
trajectories for the Tamanduateí River

(Mattes, 2001)
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Bottom: Map 7, 1877, for turism purposes, 
made by Jules Martin (Passos & Emífio, 2009)

Next Page: Map 8, 1881, comprehensive cartograph-
ic representation for Cia Cantareira of Water and 

Sewage, showing also Tietê (Mattes, 2001)
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2.1.2.2 . FLOODS

The name given by the local indigenous tribes to the 
region of the urban site of São Paulo is Piratininga, 
which be translated as ‘dry fish’ from the Tupi-Guarani 
(pirá means fish and tininga means dry), in reference 
to aquatic animals that were carried by the floods 
and dried in the floodplains (Jorge, 2006). In 1844, 
the provincial president, Manoel Felizardo de Souza 
e Melo, used this strong relation with the water – this 
interaction between nature and settlements – in order to 
describe the landscape in site: the city as located “in the 
middle of a lake, constituted by the floodwater of Tietê 
and Tamanduateí” (Nóbrega, 1981, own translation).

Until 1880’s, the fury of the water was not hazardous, 
as it could not systematically reach the populated hills 
and fluvial terraces. At this time, the floods were mostly 
perceived as scenic elements. What can be seem in 
some documents like a newspaper advertisement of 
1882, which promoted the sightseeing to water in case 
of floods1 (Estado de S. Paulo, 1882, own translation):

“The best and most beautiful land that has been sold in this city, not 
only because it is situated in a very pleasant and healthy place, but 
also because there are very beautiful views of Marco da Meia Légua, 
Penha, Alto de Sant’Anna and the extended city, adding that equally 
you can appreciate the splendid view of the Pary floodplains, when 
there is flooding” 

There were very few exceptions of serious events 
registered in newspaper and official documents, most 
of them occurring already in mid or late-19th century2. 

1 In January 1882, the newspaper Correio Paulistano (1882) 
published an article stating: “Floods – the strong rainfalls of the 
last days caused the overflowing of Tamanduateí and Tietê. The 
floodplains that surrounds the city offers a very beautiful image of 
an immense lake covered with islands”

Nevertheless, the inundations traced an invisible but 
very strong contour for land use, dividing the floodable 
plots and non-floodable areas: while the floodplains 
would remain unoccupied for intense uses like housing 
until the first years of the 1880’s; hills and other dry lands 
were, more and more, urbanized. The development of 
the city, until 19th, respected this empirical limit (see 
map 4, 1845) 

The main challenge, however, was already posed: the 
floodplains, almost entirely surrounding the urban site, 
represented a physical restriction for the urban growth. 
If the urban fabric expanded, the city would encroach 
upon floodplains, possibly demanding expensive 
land and hydro works. The problem was imminent 
and dependent on of how much the city would grow, 
how it would grow and to where. The directions of 
urban development were shaped by the strengthening 
of agricultural economy and the emergent industrial 
ideology, which constituted as drivers of the urbanization 
of nature that followed.

2 On January 1st 1850 a manuscript sent to the State Congress by a 
group of dwellers of Bexiga neighborhood narrates the overflowing 
of Anhangabaú Creek that invaded some houses, “carrying to Tietê 
windows, doors and furniture” (Leite, 1850). The author completes 
that the inhabitants “would not easily forget this terrible catastro-
phe”. In the words of Martins (1912: 137) “On January 1st 1850, 
an intense rainfall, from 5PM to 11PM, caused the overflowing of 
Bexiga and Reúno reservoirs and of Anhangabaú. Many houses 
were flooded, destroying completely 15 of them and considerably 
damaging 12.(...) Three people died”. It was a serious event but the 
description leads us to suppose that it was a very local tragedy, 
probably a flashflood.
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Bottom: Illustration 1 - Detail of a painting by Benedito 
Calixto from 1892, entitled Inundação da Várzea do Car-

mo [Inundation on Carmo Floodplain]. It illustrates the 
scenic dimension of floods until 1880’s (Franco, 2005)



2.2 . DRIVERS OF THE 
URBANIZATION
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The urban development of São Paulo drivers determined 
by dominant social movements, were also driver of the 
urbanization of nature, as the waters and lands presented 
constrains to subsequent urban growth, demanding 
constant transformation and appropriation. The first 
driver was the rural economy of the Province of São 
Paulo1 that had in its capital, the City of São Paulo, its 
main strategic place. This economy was strengthened 
in early-19th century and remained very powerful until 
the first decades of the 20th. Secondly, an emergent 
industry that, more than an economic activity, imposed 
a totally different relation human-human-nature and a 
power structure to the city. Hence, we can discuss not 
only about an industrial economy, but also about an 
industrial ideology, which spread its ideals to the whole 
urbanization process. This industrialization started in 
1870’s and crossed the 20th century.

Although the industrial development – and the its 
social, political, economic processes – is a much more 
significant factor for the development trajectory of the 
city, we cannot understand the history of São Paulo 
without the comprehension of the agricultural economy. 
Indeed, we can state that the industrial economy is a 
development of the agricultural economy (Cano, 1975; 
Dean 1991).

The socio-environmental history of the floods in 
São Paulo is examined in this thesis in relation to 
the process of urbanization. These two drivers, (1) 
Agricultural Economy and (2) Industrial Ideology, 
shaped urban growth processes and, therefore, the 
urban floods origins. In order to understand the flood 
events development from mid-19th century until 1930, 
we need also to understand the urban growth process 
towards the floodplains and other transformations 
shaped by industry in the landscape directly related 
with these drivers. In other words, the description of 
the agricultural economy and industrial ideology will 
provide us a fundamental background to understand 
the power and economic interests behind the 
transformation of nature. The guidelines formulated by 
humans to the urbanization of nature processes in São 
Paulo emerged from these two drivers. 

1 The Province of São Paulo is a vast territorial region that would 
become, after 1889, the State of São Paulo. The city of São Paulo was 
the capital of the Province and, later, became the capital of the State
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Bottom: Regional Map 3, 1886, the province of São 
Paulo, what would become in 1889 years, the State of 

São Paulo (Library of Congress, 2013)
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2.2.1 . AGRICULTURAL ECONOMY

The agricultural development of the hinterland was 
improved by the soil quality. While in the urban site 
of São Paulo the soil was poor and could not be used 
for farming; in the hinterland, to the west, the land was 
magically fertile [terra roxa]. This constituted a perfect 
condition for an enormous agricultural economy, 
mainly directed to export. The crops were basically 
sugar cane and cotton. Especially in early-19th century, 
the coffee production became the economic propellant 
of the region1.

The entire economy was organized around the 
production and exportation of agricultural goods, 
produced in large farms, at least, dozens of kilometers 
away from the city. Local rural-urban agglomerations 
developed next to these farms, constituting a significant 
urban network within the province of São Paulo (see 
regional map 3). 

The rural elites, as plantation owners and traders, 
established in the province’s capital, São Paulo2, and, 
in mid-19th century, the city was seen as a political 
and commercial center, especially because the coffee 
trade, whose trading house was in São Paulo. In 1867, 
the British company São Paulo Railway inaugurated a 
railway connecting Jundiaí, 80 km to the north, and 

1 The coffee became the core of an enormous productive complex, 
with high capital accumulation capacity. The Province of São Paulo 
had 40% of the entire national coffee production in 1885 and 60% 
at the turn of the century (Cano, 1975). In 1885 the coffee was re-
sponsible for 65% of the Brazilian exports (Pereira, 1969). In other 
words, the coffee was the most fundamental part of the greatest 
productive system in the country in that period.

2 The Sub-division of São Paulo is an ample territorial region 
which later became the State of São Paulo, just as a North-Amer-
ican State. Different than this is the city of São Paulo which is an 
urban agglomeration of the same name, and capital of the State. It 
is like the State of New York and the city of New York.

the port of Santos, 70 km to the south. This line passed 
through the city of São Paulo and was used to drain the 
commodity production from the hinterland. Several 
others railways joined it during this period, tracing 
a powerful transport network for the region. The 
construction of these transport lines propelled a spatial 
expansion, mainly if compared with the slow growth of 
the earlier centuries, and allowed larger mobility city-
hinterland; as Santos (2011a) writes: 

“The railroad (…) represented the link to a world largely 
rural (represented by the farms in the countryside) 
with that of urban life (…). In a first moment, the 
coffee growers could quickly be displaced from the 
rural areas in the direction towards São Paulo, and vice-
versa, maintaining their residences in their respective 
productions. At a second and more important moment, 
in function of this same agility, many of them began 
transferring their residences to the capital of the 
province, this way they could be – whenever necessary 
– on their farms.” (p. 53, own translation)

The urban landscape of São Paulo lay, until mid-
19th century, basically over the hills (map 2, 1810; 
map 3, 1841; map 4, 1845). The growth of the city in 
terms of size, and political and economic importance 
arising from the coffee trade and rural elites shaped 
some transformations of rivers and floodplains, as the 
infrastructural works in Tamanduateí and Anhangabaú 
river described in section 2.1.2.1. But this was a very 
slow process, not seen as a priority and very expensive 
considering the city’s budget at the time. Large projects 
aiming at transformation of hydrography in the city 
were scarce; and even the mentioned straightening 
proposals of 1883 and 1887 were not undertaken. The 
city was therefore an agricultural trade post, which did 
not yet require the transformation of floodplains.
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2.2.2 . INDUSTRIAL IDEOLOGY

Warren Dean (1991, p.10, own translation) traces the 
economic and social origins of this process in the city, 
supporting that the industrialization emerged from 
coffee economy: the rural economy demanded some 
industrial processes, even very rudimental. This was the 
case of coffee processing and packing machines (Pereira, 
1969). The cotton also unchained local immediate 
impacts because demanded simple transformation 
processes, from agricultural goods into lines, which 
could be used in clothes production for rural workers.

The first manufactures of São Paulo, in 1870’s, hence, 
supplied a proto-internal-market, to a great extent, 
attached to coffee production of hinterlands (Dean, 
1991; Pereira, 1969). From this time, adjacent regions of 
Tamanduateí River started also to be occupied by small 
industries, mainly exploring the river clay and sand for 
civil construction (Sant’Anna, 2007; Santos, 2011a)1. 

The railways and the port, fundamentals to propel the 
industry, were built by the profits of farmers. For Dean 
(1991) “The commerce of coffee did not only generate 
the search for industrial production: but it also banked a 
large part of the general expenses, economic and social, 
necessary to make the national manufacturing profitable”. 

The farmers themselves were pioneers industrialists: 
despite of its huge economic importance, the coffee 
production started to show signs of stagnation in late 
19th century (Cano, 1975). The rural production was 
regulated by unstable prices set by the external market, 
always experiencing crises2. The coffee producers 
alternated stages of high capitalization with strong 
declines in the production and this fact justify the 
inversion of agricultural capital into other activities, 
mainly industrial (Cano, 1975)3. 

1 The urban manufactured production during the 19th century 
was organized around goods such as cotton, leather, sugar, cereals, 
clay, sand, quicklime, stones, and products.

2 Cano (1975), for example, shows a very low evolution of ex-
portable coffee production between 1901 and 1925, considering 
5-years-periods.

3 Cano (1975, p. 131, own translation): “In the expansion phase 
[of coffee], a large part of the available resources were invested in 
the formation of plantations, and with the arrival of low prices, 
making the average profit of the coffee plant to decrease, condi-
tions were created such that a part of the profit from coffee would 
be invested in other segments of the complex (Banks, highways, 
industries, plants, etc.). (...) I am more specifically referring to the 
fact that when there is a great wave of expansion of crops (for 

Joining the farmers as industrialist pioneers, the 
importers – who worked in function of food products 
and other goods for basic necessities, supplying the 
internal market – had capital and know-how to convert 
some of their business in national production as well. 
According to their financial interests, they preferred to 
produce locally rather than import, and the importers 
dominated completely the internal market, mainly the 
distribution (Dean, 1991). 

Lastly, joining these groups, the immigrants with 
entrepreneur capacities that, in opposition to poor rural-
workers immigrants, had arrived in Brazil, for example, 
carrying an imported cargo, which would be processed 
in Brazil. They found in São Paulo abundant availability 
of credit for their enterprises4. Many ‘industrialist 
immigrants’, who were recently-arrived in late-19th, had 
this trajectory, getting an enormous and quick capital 
accumulation. Some records show also foreign capital 
being applied in national industries (Dean, 1991). 

These three social groups formed the dominant 
industrial class: farmers, importers and enriched 
immigrants. Studying the peculiarities of each of these 
groups, Dean (1991, p. 88, own translation) concludes 
that “the differences of perspectives between the owners 
of the farms and the factories and between the native 
Brazilian aristocracy and the nouveau riche immigrant 
was not great enough to impede the formation of a 
generalized bourgeoisie identity that encompassed all 
such as employers, proprietors and members of the 
regional elite.”5. 

example, that of 1896/97), causing the profitability of coffee to 
decrease, it is necessary to bear in mind that the oldest plantation 
operating on low levels of physical productivity, suffer effectively a 
strong compression in their profit margins while the newer ones, 
with high physical productivity can still sustain satisfactory profit 
margins, which permits them to apply a part of these profits so as 
to diversify their investment, thereby transforming “coffee capital 
into industrial capital”.”

4 The Italian Francesco Matarazzo is an emblematic case. He 
arrived in Brazil in 1881, with a stock of animal grease, which he 
intended to process. Using the low cost of labour, lack of compe-
tition the internal market, large credits, and also taxes protection, 
the business developed exponentially and Matarazzo became, 
already in the first two decades of the 20th century, the owner of 
the largest industrial complex in South America (Dean, 1991).

5 The antagonism between agricultural and industrial ideology is 
a subject that was widely discussed by researchers, mainly what 
refers to macro-economic policies in National level and, eventual-
ly, State level. The same antagonism, however, can be hardly stated 
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We can, therefore, refer to one ruling urban class. 
These various groups had very similar interest in what 
refers to the intra-urban space: the industrial capital 
reproduction was a common objective for them and 
the social and physical configuration of the city and 
functions should support and propel this. Not as the 
rural economy, which was not dependent on great urban 
transformation for their business; the industrialists 
understood the city as a powerful platform for economic 
growth. The urban space needed to be converted into 
resources, for this capital accumulation and all means 
could be used for that.

In opposition to this ruling class, an emergent working 
class started to be assembled. The workers constituted 
a reserve army of labour, sine qua non condition for 
industrialization. Hordes of people were very quickly 
attracted to the city, as consequences of the economic 
movements and several other policies that I will describe 
in the details in the next section. The industrial ideology 
that imposed certain urban conditions passed through 
(emerged from) the factories interior. The domination 
done by industrialists was had, mainly, economic 
origins and purposes, and the industrialists could make 
use of all the means to impose that, including poor 
housing conditions in the urban space – as will be see 
– and exploitation of labour through very low wages, 
resulting in other forms of domination as spatial and 
even cultural. In other words, those that dominated 
the means of production were able to disseminate their 
interests, by materialist means. 

The working conditions in the industries in São Paulo 
in late 19th and early 20th was extremely poor (Fausto, 
1976). Several strikes were organized, mainly in the 20th 
century, according to anarchist and socialists journals. 
The workers denounced issues as very long working 
periods of about 12 hours in 1911, use of child labour 
and rape of women (Fausto, 1976; Dean 1991). The 
wages were extremely low: in 1912, most of the workers 
earned not more than 4$000 or 5$000, what represents 
about US$32.00 or US$40.00/month in 2013 (already 
considering inflation). In the same period, for example, 
12 eggs cost 1$000 and one kilogram of chickpeas was 
$5006. All in all, the workers had a journey of 12-hours 
per day, 6 days a week, and earned the money enough 
only for eating. The accidents were very frequents and 

for intra-urban policies in the city of São Paulo.

6 These values were measured considering wholesales reported in 
newspapers.

there were no labour laws. Employers denied any kind 
of labour condition improvements and the police, 
attending to industrialists, violently repressed any 
strike (Fausto, 1976). 

According to Dean (1991) “a study by the International 
Labor Office, in 1937, agreed that the low salaries ex-
plained, in part, the success of the paulista industry”. The 
exploitation of labour was one the bases of industrializa-
tion and the analysis of industrial private space shows 
that urban conditions were not simply a chance, but part 
of a very complex exploitative economic system.

Complementing the labour relations, some other 
requirements to the industrialization were posed and 
they were directly related with the urbanization process. 
In the turn of the century, the industrial economy could 
just be competitive in the external and internal market 
if used machines, especially taking advantage of the 
high-efficient electric power engines. Hence, energy 
generation became a big issue. The industrial economy 
required also capital mobility, capital circulation, 
what means displacement of people and products. 
For industry time is money, and the velocity need to 
be constantly upgraded, both in intra and inter urban 
space. Thus, the spaces within the city needed to be 
configured to provide it. 

Thus, the objectives of the ruling class in relation to the 
transformation of floodplains and shaping the urban 
environment got a very clear aspect in São Paulo: (1) 
accommodate the working class in the territory, using 
the cheapest and most efficient strategy and expanding 
the urban fabric; (2.1) generate energy maximizing 
profits; (2.2) improve the mobility in the city, in order 
to guarantee capital circulation, displacing products 
and people according to the industrial necessities. 
All these three points became strong pressures over 
the territory, driven by the process of industrial 
development and the economic and political interests 
supporting it. Due to the specific situation of São 
Paulo these are not only urbanization pressures, but 
urbanization of nature pressures as the urban develop 
required certain transformation of the landscape. These 
3 points revealed also being flood pressures, because 
the floodplains restricted the urban growth; the rivers 
were the most important energy source; and the valleys 
and rivers were, geographically, very convenient to the 
creation of high speed transport axis.
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2.2.2.1 .THE BRAZILIAN STATE AS
             AN EXTENSION OF THE RULING CLASSES

Before going to the pressures of the ruling class over the 
urbanization of nature, some words about the public 
institutions are necessary in order to understand how 
the ideology was able to interfere in the urban space, 
through very expensive infra-structural projects 
supported and executed by the State (section 2.4.2) or 
through public policies.

In 1889, after the proclamation of the republic, new public 
institutions were organized in Brazil. A federalist system 
substituted the monarchy. The modern historiography 
attached this emerging State to an increase political 
participation in formal structures of the rural elites 
(see, e.g., Carone, 1976). The new Brazilian republic, 
therefore, is closely connected to the interests of farmers, 
oligarchies, which dominated the internal productive 
forces in a national scale. The situation becomes almost 
a caricature when, from 1894, the groups in power 
were alternated between Minas Gerais and São Paulo, 
the largest agricultural producers. The presidents were 
connected to the dominant economic groups of each 
of these States. This power alternation attached to the 
economic production became known as Coffee and 
Milk Policy, in reference to the main products of each 
federative state. According to this historiographical line, 
the urban bourgeoisie would dominate the power just 
after the so-called “Revolution of 1930”, when Getúlio 
Vargas arose to power.
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What historians had already revisited in this explanation 
is that not only the rural elites dominated the State 
structures, succeeded by the bourgeoisie in 1930, but 
the republican structures were supported, since 1889, by 
different groups of the ruling classes, and the events of 
1930 only strengthened what had already been established 
since the 19th century. Hence, the urban middle class 
and the industrialists, allied to the farmers, were equally 
fundamental in the formation of the modern State, and 
the interests of these groups were fully represented by the 
State. Dean (1991) explanation about the coincidental 
interests of different classes in São Paulo might be useful 
here. Saes (2001, p. 102, own translation), for example, 
provides a detailed analysis of the subject:

“The formation of the bourgeois State – that is it, of a juridical-
political structure specifically bourgeois – happens (…) some 
decades earlier than the Revolution of 1930, as a result of the 
political Revolution of 1888-1891.”

All in all, the ruling classes entirely dominated the 
political State apparatus, and they could direct the 
investments according to their interests. The ruling 
class-State relation, vastly studied by literature (see, 
e.g, Fernandes, 1975) in the national level, is also 
transposed to the urban scale, where the industrialists 
played a much important role. The domination of the 
State by ruling classes is done also by economic means, 
as the raised taxes were mostly related to the rural and 
industrial production.



2.3 . PRESSURES OF THE 
URBANIZATION OF WATERS 

The following social-environmental pressures shaped 
the urbanization of nature and, as it well be seem, 
transformed the urban drainage as a significant urban 
problem. The population growth resulted, firstly, in the 
expansion of the urban fabric towards the floodplains 
and, secondly, a valorization processes of these lands 
as the other dry plots became scarce. Mainly in 20th 
century, private agents radically transformed the river 
morphology in order to implement hydropower projects, 
supplying the energy to industries (Filardo, 1998; Seabra, 
1887). The river operation aimed to maximize the power 
generation and not minimize the floods. Lastly, the rivers, 
flowing over soft slopes, gave room for large transport 
infrastructures, as freeways. The floods themselves are 
socio-environmental pressures of the urbanization of 
nature as they frequently appeared as justifications for 
new human interventions over the environment.
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2.3.1 . POPULATION GROWTH

São Paulo experienced, in late 19th, a transition moment. 
The demographic growth became more intense and the 
city, at the turn of the century, was already the second 
largest agglomeration in Brazil, larger than Salvador, 
former colonial capital, and just smaller than Rio de 
Janeiro, Brazilian capital until mid-20th. The population 
progressed from 31.385 inhabitants in 1872 to 239.820 
in 1900. The demographic growth was partly the 
consequence of the inflow of foreign immigrants arriving 
in the new continent supported by national public 
policies from countries such as Italy, Portugal and Spain. 
Some of these immigrants arrived in entrepreneurial 
positions; while others, extremely poor, came to work in 
the coffee crops in the hinterlands (Santos, 2011a).

The greatest demographic impeller, nevertheless, 
was unchained by the slave abolishment on May 13 
1888. The freeing act, valid to the entire national 
territory, brought from the countryside to the city a 
large amount of free slaves and also meant a transfer 
of political predominance from rural to urban areas 
in Brazil. The year of 1888 divides a rural era from an 
industrial-urban stage. Industrialization demanded 
urbanization, because it hosted abundant labour, 
made easier the transport and stock of raw material, 
created an internal market and allowed an efficient 
distribution of products (Pereira, 1969).

Therefore, the demographic pressure and the formation 
of a vast urban-industrial labour source had two 
fundamental origins: foreign immigration and slavery 
abolishment. Between May 1888 and 1890, 250.000 
people were inserted in labour market in the State of 
São Paulo, what represented almost 20% of the entire 
population1. The expected trend was that the slaves 

1 Cano (1975) compiled data about the labour in State of São 

would migrate to the city and foreign immigrants would 
go directly to the farms2, what had not always happened 
because of economic cycles of the coffee (Cano, 1975) 
that showed some economic stagnancy signs in late 
19th (Dean 1991; Cano 1975; Prado Jr., 1983). Then, 
part of this labour was directly established in the State’s 
capital, in the city of São Paulo. The population of the 
city went from 47.697, in 1886, to 64.934, in 1890; 
and 239.820, in 1900. This number would increase 
to 579.033 inhabitants in 1920 (São Paulo, 2012) and 
about 900.000 in 1930 (Maia, 1930). 

The number of new-inhabitant-arrivals, if we look to the 
data since 1889 until 1900, was about 850.000 workers 
in the State, including free slave and immigrants3, 
and 192.000 people just in the city of São Paulo. This 
means that 20% of the new workers in the State had 
established in the city of São Paulo, quantifying the 
statement of Holloway (1984) that says “although many 
[immigrants] probably had worked, for some time, in 
coffee farms; the growing labour urban market had, 
certainly, incorporated others”. The huge demographic 
growth in the period explains the pressure for urban 
fabric expansion. The question that remains is: Where 
do these new inhabitants would be settled?

Paulo that provides dimension to the subject. In 1883, there were 
174.622 slaves (in 1887 the number had been reduced already to 
107.829, what shows the decadence of slavery system even before 
the abolishment). In 1887, the State  hosted 85.629 foreigners and 
this number would be 243.899 in 1890 and 963.486 in 1900.

2 Even before the slave abolishment, the farmers started to 
substitute slaves with immigrants, what improved the efficiently. 
Continuing this trend, after the abolishment, a huge amount of 
slaves were not maintained in the farms. The farms incentivized, 
more and more, the landing of immigrants, supposedly cheap and 
good labour.

3 Being 750.000 immigrants and 100.000 free slaves in the State.
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Top: Map 9, 1893, shows the 
new neighborhoods and the floodplains in green 

(Arquivo Público ESP, 2013)

Bottom: Map 10, 1895, detailed survey. 
The dashed lines show new streets, being built

(Arquivo Público ESP, 2013)

Next Page: Map 11, 1897, famous map by Gomes 
Cardim, shows the existing city and some

planned expansions (Arquivo Público ESP, 2013)
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2.3.1.1 . OCCUPATION OF FLOODPLAINS

Until late-1880’s, the floodplains of Tamanduateí and 
Tietê, were avoided for urban settlements. Eventual 
high costs due to flood damages would be very probable 
in these areas and the sanitary condition was another 
serious issue. The urban establishment respected the 
meandering river belt, avoiding occupations that could 
cost lives and maintaining a certain distance from the 
fetid water.

However, after 1880’s, mainly 1888, with the demographic 
pressure and fast urbanization, the risky areas of ‘lowlands’ 
started to be occupied in a systematic sense. This is the 
case of working-class neighborhoods as Bom Retiro, Luz, 
Pari, Brás, Cambuci and Mooca. These neighborhoods 
can be identified in 1893, 1895 and 1897 maps (see maps 
9, 10 & 11)1, and are already sketched in 1895 map, that 
had a restrict range to the city center. In the maps made 
by Jules Martin in 1881 and 1890 (Gouvêa, 2010), some 
parts of these neighborhoods have been already drawn2, 
but mainly in sites in altitudes few meters above the flood 
prone areas.

1 The Brás neighborhood is an older region, initially occupied by 
small ranches that, at this time started to be densely urbanized 
(Mendes, 1985).

2 This map is a plan for tourism purpose, not focused in peripheral 
areas. The map of 1890 is nothing more than the same map of 1881 
slightly re-developed.

The lands subject to great floods, located in Tietê 
watershed between the altitudes around 722 and 
724 meters3, started to be urbanized in this stage of 
city’s growth. The map of 1901 and 1905 (see map 
12 & 13) shows that the mentioned working-class 
neighborhoods had dangerously neared the threshold 
and even overpassed it. What was pressuring, so early, 
the human establishment into risky floodplain and not 
into dry and healthy regions?

That these places were being occupied, this seems 
clear, as the maps made in 19th century and newspaper 

3 Ab’Saber (1957: 148): “In considering the floodplain stretch 
that goes from Osasco to the proximities of Penha, just as the first 
kilometers of lowlands in Pinheiros [see graph 3], the upstream to 
its convergence with the Tietê, it is possible to distinguish two ele-
vation levels, imperfectly delimited in the group of the paulistana 
alluvial plains: A) – Floodplains subject only to the grand flooding, 
located [the plots] 722 and 724 meters; B) – Flood plains subject to 
annual flooding located between 719 and 721.”. These mentioned 
numbers are valid only for the river sections described by the 
author. The neighborhoods that were established in the Taman-
duateí floodplains are on a higher altitude than 724m. The Santa 
Rosa Street, frequently mentioned as a flooding spot since 1887 is 
in average altitude of 723.5m. Other sections of Varzea do Carmo, 
immediately upstream in Tamanduateí River, are nowadays on 
the altitude 725m, although it already incorporates same landfills. 
In Cambuci and Mooca, significant flooding spots upstream to 
Varzea do Carmo, this level is certainly higher than 724m.
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Top: Map 12, 1901, for RAE, water and sewage 
company, containing altitude levels and a systematic 
survey of streets. Theodoro Sampaio signed the map 

as the director of RAE (Passos & Emífio, 2009)

Next Page: Map 13, 1905, developed by the city 
hall to be used in its repartitions 

(Arquivo Público ESP, 2013)
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articles reveal. The neighborhood Bom Retiro, for 
exemple, close to the mouth of Tamanduateí in Tietê 
River and which occupies lowlands, is mentioned in 
the newspaper “A Província de São Paulo” in mid-
1870’s, as the place of industries like the Olaria do Bom 
Retiro and other pottery workshops. Ordinary news 
about this neighborhood started to appear since late-
1880, highlighting a text published on April 21 1885 
that the journalist and politician Rangel Pestana (1885) 
discusses the reasons to settle an Immigrant House in 
Bom Retiro. This construction would be used to host 
immigrants recently arrived from Santos that would 
be redirected to hinterlands. The author comments 
the necessity of locating the House far from rich 

neighborhoods like Campos Elísios due to the low land 
prices in floodplains. This seems to be a fundamental 
reason for the occupation of lands that could be possibly 
flooded; a kind of immediate consequence of spatial 
segregation imposed by the ruling classes to the new 
dwellers in Brazilian lands: the poor and immigrants 
should not occupy the noble high plots, should be 
established in cheap sites in the floodplains. At the turn 
of 1880’s to 1890’s, some other Immigrant Houses are 
settled in the city, always in new neighborhoods, until 
that time, peripheral as Bras and Mooca.

The floodplain occupation history also connects 
to the construction of the railways as the Santos-
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Jundiaí and Sorocabana. Urbanization vectors (axis) 
were established along the lines and the railways set 
industrial characteristics to these areas, attracting 
workers to the surroundings. Because of topographical 
reasons, the railways were implemented in parallel to 
the rivers, offset few meters from the watercourses of 
Tietê and Tamanduateí. The stations became urban 
centralities and the first industries, extracting resources 
directly from the river like mud and other minerals and 
using adjacent rail transport facilities, gathered many 
industrial activities, including housing (Seabra, 1987; 
Langenbuch, 1968). The railway sketches, thus, the 
beginning of floodplains occupation by industrial and 
working-class neighborhoods.

The floodplains encroachment developed very quickly 
between 1888 and first years of the 1900’s. In the 1910’s, 
for example, the city had already expanded towards 
the floodplain of Tietê in neighborhoods such as Pari, 
Canindé and Bom Retiro. If we look the map of 1893, in 
Bom Retiro, the floodplain is preserved (see map detail 
1). In this neighborhoods, the Barra do Tibaji street – 
placed approximately over the altitude 722m (Datum 
IBGE-Imbituba) – makes a division between fluvial 
terraces and floodplains; the next street to the South is 
on a higher altitude and it is called Solon Street, located 
on altitude 726m (Datum IBGE-Imbituba). In the map 
of 1893, the Solon Street is drawn but not Barra do 
Tibaji. In the maps of 1895 (see map detail 2), Barra do 
Tibaji is already sketched (dashed lines, what suggest 
that it was projected or under construction); and in 
the map of 1905 (see map detail 3), the street, as some 

lower regions, appears partly urbanized. A similar 
process happened in Pari floodplains: in 1895 it seems 
completely empty, but in 1905, there were already some 
streets and building. In both cases, the urbanization 
had developed along the 1910’s.

The map of 1916 (see map 15) shows the urban growth 
in the direction of rivers and the meanders belt. Even 
considering that the fear in urbanizing regions adjacent 
to water still exists, this practice was, more and more, 
becoming systemic, as the population did not reduced 
its growth and new settlements spread into flooding 
risky areas through neighborhoods as Água Branca, 
Barra Funda and Belezinho. 

The occupation of the floodplains was not a neutral 
process or merely occasional. The floodplains were very 
cheap lands, where workers could be placed without high 
costs. These areas were also in the city outskirts, but close 
to the center, what reduced investment costs in public 
transport and maximized labour hours. Finally, the cost 
regarding flood incidents and deceases in workers due 
to floodplain occupation was externalized in workers’ 
wages. Sooner or later, the flood would come, as they 
came how I show in the section 2.4. The inhabitants of 
the floodplain did not assume the risk by their own will, 
but were pushed to these places, as they did not have any 
choice due to of their financial situation. 

The occupation of floodplains announces the socio-
environmental dimension of the floods: not only the 
water reaches the city; but also the city reaches the water. 

Next Page Top: Map detail 1, 1893, showing Bom Retiro; 
fluvial terraces over 726m are the only occupied plots 

(Arquivo Público ESP, 2013)

Next Page Bottom: Map detail 2, 1895, streets in lowlans 
are sketches, probably under construction

(Arquivo Público ESP, 2013)

This page: Map detail 3, 1905, the new streets in the flood-
plains are not only done, but partly occupied (Arquivo 

Público ESP, 2013)
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Top: Graph 6, Table developed by Kogan (2013) based in original
graph of Lysandro Pereira (1950), containing the highest water levels 

in Ponte Grande in every year between 1893 and 1950. The red hatch 
represents an avarage of land occupation towards Rio Tietê River. The 
blue marks are the significant flood events. A factor of +3.82m should 
be added to altitudes to get the actual Imbituba-IBGE vertical datum. 

See annex 4.1

Bottom: Graph 5, geolophical cross-section of São Paulo, showing the 
relation between the central hill and the floodplains

(Ab’Saber, 1957)
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The graph 6, based in gauge measurements in Ponte 
Grande, shows a correlation between the floods and the 
urban growth. The red area portrays, approximately, 
the urbanization in São Paulo and the floodplain 
encroachment. It has been traced through empirical 
methodology considering flood description in the 
newspaper, old maps and new GIS bases, which contains 
precise terrain altitudes. I assessed the urbanization 
trend toward lowlands, what means that some streets are 
exceptions like Luiz Pacheco and Pedro Vicente Streets, 
close to Ponte Grande, that were urbanized very early 
(maybe before 1905), on altitudes 772.20-722.50m. The 
large-magnitude events happened in years that the red 
area intersects the blue segments (Graph 6). That means, 
the population that lives below the terrain level indicated 
by the intersection of red border with blue area in the 
graph, mainly poor neighborhoods in floodplains, was 
affected during these years. Most of these events are 
detailed in the section 2.4.1 of this thesis. The altitudes in 
the table, established according to gauge measurements, 
require a correction factor in order to get the real altitude. 
This methodology is explained in annex 4.1.

The occupation of the floodplains also exposed the 
poor population to diseases that were conveyed 
through in the stagnant waters of the plains. As closer 
to waterways, higher were the infection risks. In the 
overview of epidemics in São Paulo presented by Rolnik 
(1981), the neighborhoods established in the lowlands 
seemed particularly affected, like Brás and Belenzinho. 
In São Paulo, there were several crises of smallpox, 
yellow fever, cholera, tuberculosis, bubonic plague and 
Spanish fever between 1893 and 1918 (Rolnik, 1981).

While the city grew into lowlands, with its working-
class neighborhoods (see map 14, 1913; map 15, 1916); 
on the other hand, the city expanded also into available 
hills, such as the new bourgeoisie neighborhoods 
Campos Elísios, Higienópolis and Paulista Avenue (see 
graph 5). For Boris Fausto (1976): 

“The formation process of neighborhoods, in function of the social 
constitution of classes, is symmetrical: while the mass of immigrants is 
concentrated in the lowlands, bordering the hills on the south and east; 
there begins to appear some residential neighborhoods, which climbed the 
hills seeking for higher and healthier ground (Higienópolis) until it reaches 
the spike, where Paulista Avenue is opened.” (p 18-19, own translation)

It was shaped a strict segregation in the urban site: while 
most of the working-class neighborhoods, inhabited by 
free slaves and immigrants, occupied adjacent plots to 
rivers, the rich areas were in healthier fields, like the hills1. 
The Paulista Avenue, inaugurated in 1891, in the highest 
place of the urban site of São Paulo, was the symbol 

1 Caio Prado Jr. (1983, p. 69, own translation) comments the 
spatial division in the city: “not like working-class neighborhoods, 
that were established in low-quality terrains of floodplain in Tietê 
and Tamanduateí, the bourgeois houses were placed in the heights 
of the hills (…)”.
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of the urban expansion for the bourgeoisie use (see 
graph 5 and photo 10). In the Paulista Avenue lived the 
ruling class(es), both “Coffee Barons” and “immigrants 
enriched with the industrial and commercial expansion“ 
(Moraes, 1995, p. 76, own translation).

The rivers, due to floods and proximity to infectious 
agents that reproduced in the stagnant waters, were 
fundamental factors in order to determine the use and 
the land value – both social (use value) and financial. 
Although, the land use acquires a more complex 
dimension since mid-1910’s, when the elites bought 
the alluvial terraces from Cia City1; environmental 
conditions always played an important role in land value 
settings. The environment is used by the ideology in 
order to create a division. The floods and urbanization 
of nature in São Paulo imposed what Villaça (2001, 
p. 141, 142 & 147, own translation) calls involuntary 
segregation, which “the individual or a family see 
themselves obliged, due to the most varied forces, to 
live in a sector, or not live in a sector or neighborhood”. 
The author also states that there is “character of struggle 
in involuntary segregation”. He completes “If there is a 
struggle, then, evidently, there is a winner and a loser. 
The winners develop a voluntary segregation and the 
latter, involuntary. In reality, there are not two types 
of segregation, but only one. Segregation is a dialectic 
process where the segregation of some cause, at the same 
time and by the same process, the segregation of others”. 
This is exactly the case of the so-called symmetrical 
urbanization of São Paulo, towards floodplains and hills.

The occupation of floodplains was the product of social 
and natural processes – with environmental and eco-
nomic origins – related to the industrialization process; 
a transformation shaped by the industrial capital to the 
landscape in order to maximize profits by reducing costs 
(for example, high land costs for working houses). At the 
same time, this became a domination tool, as the poor 
were segregated in special areas, paying for their own risks. 

1 City Improvements and Freehold Land Company Ltd, or Cia City, 
as it is known, was a real estate company that brought to Brazil 
the concept of Garden-City elaborated by Ebezener Howard. It 
built several neighborhoods near the rivers and inaugurates a rich 
peripheral urban expansion in São Paulo. In opposition to old small 
ranches, which were established earlier, the Cia City proposes an 
urban model, designing plots and houses for one single family. 
Between 1915 and 1919, the company (Bacilli, 1992) divided and 
sold Jardim América. This neighborhood is located higher than 
the mentioned flooding altitude 724 m, between Pinheiros River 
and Paulista Avenue (see graph 5). During the first years in São 
Paulo, the Cia City bought a large quantity of plots; many of them 
located in the strath and fill terraces mentioned by Ab’Saber (1957) 
– between altitudes 724 and 735 m of the urban site. This kind 
of initiative modifies the urban growth dynamic transferring to 
the outskirts and adjacent region of floodplain the richer classes. 
Even considering that not every neighborhood made by Cia City 
occupied flood prone areas, the new plots pushed the urbanization 
toward the rivers, mainly the Pinheiros.

Previous Page Top: Map 14, 1913, reveals the 
streets and urbanized blocks. The city starts its growth 
towards the eastern floodplains as well 
(Arquivo Público ESP, 2013)

Previous Page Bottom: Map 15, 1916, the cartographic 
representation includes, for one of the first times, the Pin-
heiros River in a general plan, west
(Arquivo Histórico Municipal, 2008)

Bottom: Photo 5, Paulista Avenue in the turn of the centu-
ry, 19th to 20th. (Arquivo Público ESP, 2013)
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2.3.1.2 . VALORIZATION OF FLOODPLAINS

Until 1920, the population growth pressured the 
urbanization resulting the settlement of poor population 
in peripheral low quality lands of floodplains and rich 
classes in dry fluvial terraces and central hills. However, 
after 1920, there is a shift in this process. The urban 
growth continued very intense and, as soon the hills – 
adjacent or inside the so called ‘city center’ – became 
almost fully occupied, the expansion of the urban fabric 
sought for new places. The floodplain offered potentially 
very good location, close the wealthier regions. In other 
words, when the good and healthy lands were strained, 
the attention turned into the floodplains that should be 
transformed in ‘good-dry’ lands as well.

Propelled by the new industrial economy, São Paulo 
became also a conglomeration of liberal professionals 
and other tertiary activities that joined the workers 
and rich classes during the 1920’s (Morse, 1970). 
Although literature is not unanimous about the size of 
this middle class, its growth dates from 1920. Basically, 
the middle class was composed of militaries; public 
servants; professional liberals as engineers, doctors and 
lawyers; shop owners and retail employees; teachers; 
and workers in high positions in industries and 
agriculture-related activities (Saes, 1985). Some of the 
foreign immigrants that did not succumb to rural jobs 
and industrial manual tasks, neither decided to return 
to their own country, could develop small business, 
joining this middle class (Morse, 1970; Saes, 1985). 
Some Faculties had expanded their capacity for new 
students and were, in the 1920, already well established, 
such as Law, Polytechnic, Dentists & Pharmacy, 
Medicine Schools. All in all, the city started to host a 
more diversified economy. The paulista middle class 
did not intend living in risky and unhealthy places. This 
demographic and economic movement led to a deficit 
of dry, healthy and central housing. 

The expansion of the urban fabric practically filled the 
highlands around the city center of São Paulo. The map 
of 1924 (map 16) and the high definition survey made by 
company Sara Brasil in 1929 and 1930 (see maps 17 , 18 
& 19) portrayed this fulfilled urban fabric in the compact 
center core. The safe terrains in high neighborhoods such 
as Vila Mariana, Perdizes, Paulista Avenue, Cerqueira 
Cesar, Jardim América and even the faraway Ipiranga, 
were almost completely occupied. There were some few 
gaps in plots with hard urbanization characteristics due 
to topography challenges, as Pacaembu. The city had 
expanded towards the Pinheiros River, reaching the 
floodplains. There is a growth also into the direction of the 
north, overpassing the Tietê River (Langenbuch, 1968).

The map of 1929/1930 also captured the growing 
process to the far-outskirts, basically to east. New 
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Bottom: Map 16, 1924, the city is fullfilling 
the hills and spreading to the floodplains. 
(Arquivo Público ESP, 2013)
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Map 17, 1929/30, plan #37, high definition 
survey done by the company Sara Brasil. The occupied were por-

trayed. This drawing shows Tamanduateí mouth and Tietê floodplains 
(Source: Faculdade de Arquitetura e Urbanismo da USP)
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Map 18, 1929/30, plan #51 by Sara showing the city cen-
ter, including Parque D. Pedro, Tamanduateí Floodplain, 
and Paulista Avenue (Source: Faculdade de Arquitetura 
e Urbanismo da USP)
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neighborhoods were created in these places. That 
means that there was a spreading of the urban fabric in 
the territory, demanding longer trips to reach the city 
center, where the economic activities were hosted. The 
floodplains of Tietê River, in neighborhoods as Bom 
Retiro, Pari and Canindé, could be considered now 
very close to the city center if compared to a city that 
was spreading to all direction, mainly to the east and to 
the Pinheiros watershed.

Hence, the 1920’s inaugurate a larger demand to 
relatively valuable lands in safe places and close to the 
city center. If earlier, the floodplains values were low 
due to flooding risks and sanitarian problem, combined 
with their peripheral location in the city outskirts; 
from 1920, the offer of central land was lower than the 
demand and some of these floodplain plots could not 
be considered anymore external to city center. Then, 
these areas became desirable for several use, not only 
marginal working classes neighborhoods. Anyway, 
the potential land value was not limited anymore 
for a confluence of factors, but only by the flood and 
sanitarian problems. A shift in floodplain occupation 
happens: the floodplain should not anymore be 
relegated to working class, but be valorized, improved, 
to host different uses and supply the demand for dry, 
health and central plots. The state and private agents 
started to develop several valorization plans, which 
are described in sections 2.4.2.3 to 2.4.2.6 In other 
words, the flood risks were limiting capital and spatial 
expansion; hence, the hydrological contours started to 
be altered to fit the evolving functions of the city. 

Regarding the floodplain occupation, the Sara’s maps 
of 1929/1930 show that long sections of the floodplains 
remained empty, even in this land scarcity scenario. This 
is because the non-occupied plots were so dangerous 
and the damage would be so frequent that the use of 
these terrains were not really convenient: If streets such 
as Barra do Tibagy could be reached by floods every 
year, with water levels of about 1 meter-height; and 
streets as Tapajóz, Luiz Pachaco, Porto Seguro among 
many others were reached in floods happening, in 
average every 5 or 10 year1; the plots which remained 
unoccupied in floodplains would be reached by floods 
several times per year with water levels that could 
overpass 2-meters-height. The externalization of 
rebuilding costs imposed by the industrial ideology 
when the workers were disposed in the lowlands 

1 These flood levels were obtained through an assessment of flood 
highs developed in section 2.4, comparing to altitudes of streets 
obtained by the survey MDC done by the City Hall in 2005.

would not work in such an extreme condition, and 
the possibility of social unrests due to these livelihood 
conditions were very high. Hence, these areas remained 
empty. These new valorization plans aimed also to 
integrate these large vacant plots to the urban system, 
drying and protecting them from great floods. 

Some very expensive hydroworks2, not considered 
plausible in the last decades, were now in an imminent 
stage, ready for their construction as shown in section 
2.4, and the so-called urban embellishment local 
strategies became systematic infrastructural projects 
for land and hydrological transformation. The projects 
would not only improve the urban drainage and 
sanitation, but also open a new and vast urban land 
frontier, increasing the plots stock for those that had 
interests in selling them. Hence, these plots should be 
improved, not for better livelihood conditions but to 
enlarge the urban fabric and use the potential valuable 
lands in activities with higher economic values. 
Flood destructions and epidemics became reasons 
to undertake systematic urbanization of the river, 
underlining land valorization. Odette Seabra (1987) 
developed a thesis about the relationship between 
valorization of floodplains and straightening projects 
in the city of São Paulo. Explaining about the thesis, the 
author states:

“The straightening process of the rivers is, and consequently the 
sanitation of the valleys is a “process of producing urban land”, which 
the social agents involved knew quite well. In this way, it was possible 
to perceive that by studying the construction of the reservoirs, of the 
canal systems and the assembly of a system of roads in the valleys, in 
its articulation with the land propriety, it would be possible to find the 
links of economic valorization of the valleys.” (own translation)

In this emergent city of the 1920’s, the workers should 
not live anymore in the valuable and drained floodplains 
close to the center, but in very distant neighborhoods 
that demanded new transport systems, what was also 
designed by these new urban projects, many of them 
using transport arguments (see, for example, Ulhôa 
Cintra & Prestes Maia project in section 2.4.2.6). The 
displacement of working class to far settlements deny 
them the ‘right to the center’ (Villaça, 2000), which 
should be a privilege of the elites, isolating workers 
in dorm-neighborhoods and not anymore in central 
floodplains.

2 The Tietê River Straightening project of 1922 by Fonseca Ro-
drigues detailed in section 2.4.3 was quoted in 44.000:000$000, 
that means, transforming this amount to dollar (US$1=7$800 
in January 1 1922) and using inflation calculator, around 
US$80.000.000 in updated valued of 2012.
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Map 19, 1929/30, plan #38 by Sara showing houses built, 
literally, in the middle of meanders (Source: Faculdade 
de Arquitetura e Urbanismo da USP)
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2.3.2 . INDUSTRIAL DEVELOPMENT

The population growth was not the only pressuring the 
urbanization of waters and the occurrence of impacting 
floods. The industrial development was highly 
dependent of the transformation of the landscape, 
shaping nature according to the guidelines that would 
improve and accelerate the capital reproduction. 
The industrialization requires some basic conditions 
and most of these conditions demanded processes of 
transformation of nature, undertaken through projects. 
The rivers became resources, generating energy. The 
valleys were geographically very convenient for high-
speed transport vectors, increasing the intra-urban 
mobility and the capital circulation agility inside the 
city. All these industrial requirements were widely 
spread through ideological processes to the entire city, 
including the environmental transformation.

2.3.2.1 . POWER GENERATION 

The industrialization demands energy, electricity. In 
São Paulo, as in great part of Brazilian territory, the 
largest generation potential is hydropower, being also 
the cheapest unitary cost per produced energy. As soon 
the demand of energy increased, in the turn of the 19th 
to the 20th century, the rivers were object of several 
projects, which altered completely their hydrology. 
The main agent in charge for this transformation was 
Canadian company São Paulo Tramway, Light and 
Power Company Limited, or only Light, incorporated 
by William Mackenzie, (Seabra, 1987; Custódio, 2002; 
Jorge, 2006; Filardo, 1998). Basically, the projects 
undertaken by Light, which affected the river regime 
in São Paulo, are the construction of Parnaíba Dam in 
1902 (described in section 2.4.2.2), 33km downstream 
to São Paulo, and the so called Projeto Serra (described 
in section 2.4.2.5), which reverted Pinheiros flow and 
discharged the water more than 700 meters downhill 
towards the sea.

Obtaining the concession for power generation and 
distribution, Light also became the operator of the 
hydraulic system and its objective was only one: not 
minimizing flood events nor improving sanitation, but 
generating energy. Generating energy, Light was able 
to generate profits, for the company and also for the 
industrial consumers. 

The demand was always higher than the supply, what 
imposed strong pressures in the transformation of the 
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river regime that was undertaken very rapidly (Filardo, 
1998). In 1900, before the construction of the first dam, 
the power generation in São Paulo was irrelevant and 
this was affecting the competitiveness of the industry. 
Already, in 1912, less than 10 years after the Parnaíba 
dam inauguration, the city experienced a very strong 
energy crisis and in 1924/1925 the crisis was even 
stronger, resulting in a new ambitious project for 
Pinheiros River, main Tietê tributary (section 2.4.2.6). 
Before that, for Ackerman (1953) “for the prevailing 
high rate of growth of São Paulo, it would thus become 
necessary to build a new plant every few years”. Hence, 
Light was constantly pressured to enlarge its supply 
and transferred this pressure to the projects that would 
modify river systems to serve this interest.

The Light, as a private and foreign company, was only 
interested in profits and not in flood management or 
any other livability and waters issues. Since this period, 
Light was accused of affecting the hydrology for their 
advantage in a very threatening way (see, e.g., section 
2.4). Thus, the hostility against the company increased. It 
became known as the “Canadian Octopus” (Jorge, 2006; 
Seabra, 1987) and was frequently portrayed as the enemy 
of public interests. In a very inflamed article named “Did 
decency die?”, published in the newspaper Estado de S. 
Paulo on October 28 1911, Martim Francisco (1911) 
writes about the concession of Tietê River to Light, 
during a key moment towards the monopoly reached by 
the company for hydro concessions:

“The State Senate, in scoundrel-like unanimity and subsidized silence 
yesterday approved Project numer 84 of this year, trying to deliver 
both margins of the Tietê River to its buyer, the company ‘Light and 
Power’. I did everything I could to impede the appropriation of my 
land to foreigners, and through the intermediary of semi-foreigners. 
(…) São Paulo is not private property to be sold by the muteness of 
a legislation that is only distinguished by the sinister tranquility of 
its decayed members. The Tietê River belongs to São Paulo: and not 
to ‘Light’. The Tietê River belongs to the paulistas; not to Congress”. 
(own translatin)

All the fears became true, and the urbanization of water 
revealed as a synonym of floods in São Paulo in 1929, 
when Light using its powerful system intensified the 
flood magnitude. This episode, which illustrates the 
socio-environmental dimension of the floods in São 
Paulo, will be detailed later in section 2.4.1.6. Therefore, 
the power generation constituted one of the most 
important pressures for the urbanization of waters 
and the consequent floods in São Paulo. The dam and 
hydrostructues operation revealed an insoluble paradox 
between flood control, which should maintain the 
water levels as low as possible, and energy generation, 
which should have high levels. As the operation was 
done by a power company and the waterways and 
reservoirs were inside the city, the floods management 
and the power generation became irreconcilable, with 
a clear predominance of the issues that interested most 
the industrial ideology, in this case power generation 
for the industries.
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2005). In the case of navigation the meanders needed 
to be suppressed, giving room for straight canals. 
As it will be seen, the pressure of transport vectors 
in the urbanization of nature was not only related 
to the radical hydrology transformation demanded 
for straightening projects, but also the urbanization 
pressure that these axis applied in the urban fabric, 
working as magnets to the city growth. The transport 
vector contributed to the floodplain encroachment (as 
described in sector 2.c.i). In some points, the real estate 
pressure adjacent to the transport axis (and stimulated 
by the these large infrastructures) was so high, that the 
avenues compressed the canal, narrowing or covering 
its section (for details see section 2.4). 

There were two scales for the capital mobility, and 
both are equally important for industrial development: 
the intra-urban transport that attended the daily 
circulation of people and products inside São Paulo, 
supplying the internal market and supporting the 
productive activities; and the inter-urban dimension 
that allowed the connection of the city with other 
regions, including foreign markets through Santos 
Port. Although navigation could not be connected with 
a regional-national scale because of waterfall about 
80km downstream in Tietê, close to the city of Itu and 
Salto; the road and railway modes had these both intra 
and inter urban dimensions.

Once again, the urbanization of waters resulted in 
floods (section 2.4), because the river axis on valleys 
and rivers decreased the drainage capacity of the 
designed canals through urbanization pressures that 
forced its narrowing (see, e.g., Custódio, 2002). The 
floodplain encroachment would become river section 
encroachment with the implementation of these axes.

2.3.2.2 . RIVERS AS TRANSPORT VECTORS 

Nowadays, the digital revolution virtualized the capital, 
as well its circulation (Santos, 1996). Especially in 
tertiary economies, the circulation of capital can be 
done through enterprises that transfer huge amount of 
money in microseconds, from one side of the planet to 
the other. It did not use to be always like this. During 
the industrialization of São Paulo the circulation of 
capital meant basically circulation of products, raw 
material and people. The bank system already played 
an important role (Dean, 1991), but the circulation of 
goods was responsible for some of the most important 
requirements of the industrialization, especially in 
urban space. This kind of necessity pressured the 
urbanization of nature, transforming not only the 
rivers, but also their valleys in the most significant 
transport vectors in São Paulo.

The rivers became a platform for a new industrial 
city: firstly through the railways that passed through 
floodplains and valleys; secondly, through projects that 
aimed transforming meandering rivers in navigation 
canals; lastly, the adjacent avenues to rivers that 
accelerated the capital circulation and created a peer-to-
peer network typical of road transport. These practices 
emerged already in the 19th century with the railways 
traced in parallel to Tamanduateí and Tietê. The firsts 
projects targeting the use of rivers for navigation and 
road transport were developed by CSE in the 1890’s 
(see section 2.4.2.1). However, it was mainly during the 
1920’s, with the supremacy of road transport projects, 
that this idea was radically strengthened (see sections 
2.4.2.3 to 2.4.2.6)

The morphology of rivers and valleys were very 
convenient for establishing transport axis, because their 
soft slopes and curves are requirements for high speed 
and capacity lines, both for railways and roads (Franco, 
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2.3.3 . FLOODS

During the city development, the floods emerged also 
socio-environmental pressures. We cannot perceive 
these events exactly as natural phenomenon, but as 
events that were shaped by the interactions humans-
humans-nature in the urbanization processes. The 
geomorphology of the urban site (described in section 
2.1.1) and rainfall regime, that frequently overpassed 
80mm per day and reached, for example, 118mm on 
January 8 1930 or 552mm in this same month (SIGRH, 
2012), summed to the transformation of landscape 
of the growing city resulting in the occurrence of the 
floods. We are dealing with a constant and frequently 
interaction between humans and nature. The floods 
between 1887 and 1930 brought high impacts to the 
urban life, as will be seen in details in section 2.4.

The official discourse, promoted by the State, frequently 
mentioned these events to justify new hydroprojects 
(see, e.g., Ferraz, 1895; Brito, 1926), but, specially 
when poor population were the most affected people, 
the flood pressure, per se, was not enough to push the 
transformation of the rivers, as will be shown in the 
section 2.4. Hence, the floods can be considered an 
important pressure for the urbanization of nature just if 
assessed together with all other pressures here described.

The floods are also commonly mentioned as an aesthetic 
issue (Jorge, 2006), as if the inundated floodplains and 
flood-related problems close to the city center did not 
match with the usual image of an important city, what 
São Paulo was aiming to be since early 20th century 
and that was pushed through the establishment of an 
industrial ideology. The new modern industrial city 
should look modern (see, e.g., Cintra & Maia, 1924). 
The ruling class, very close to the European cities as 
shown by Saes (1975), wished to have São Paulo as an 
image of these foreign cities, and the meandering river, 

with its frequent floods, was not entire compatible 
with the perception that the Seine River, for example, 
provided to the visitors. The urbanization of waters 
process was influenced, hence, by this aesthetic factor 
as well, which acquires also an economic-political 
dimension, as the modern city should look modern to 
attract foreign investments.
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2.4 .  A NARRATIVE ABOUT FLOODS 
AND PROJECTS 1887-1930
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To tell the history about the floods and the urbanization 
of nature from 1887 to 1930 in São Paulo, regarding the 
flood events and the hydroprojects, I will develop an 
interlaced narrative. On the left page the reader can find 
a story about the flood events. On the right page, there 
is a description of several projects that transformed (or 
aimed transforming) the rivers inside the urban site. 
The reader might choose reading first only the pages on 
the left, following the odd page numbers in sequence; 
and, then, the pages on the right, the even sequence. 
Otherwise, the reader can choose to read this section as 
a regular book, from the left to the right. 

This interlaced narrative, on one hand, portrays the 
relation of cause and effect between the flood events and 
hydroprojects, which both exchange positions as impacts 
and responses. One is constantly affecting the other. I 
tried, in the choice of these two narratives in parallel, 
substantiate the socio-environmental dimension of the 
floods in São Paulo. There is action and reaction. But who 
is acting and who is reacting? This constant interaction is 
represented in the following pages.

The urbanization history permeates the flood events 
(or we can say that it is the flood events that permeate 
the urbanization history); hence, reporting the floods 
and hydroproject, this narrative works also as a kind of 
window, a frame, for history of urban development in 
São Paulo.
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2.4.1 . FLOOD EVENTS

Although the event of 1929 had been widely studied, 
the occurrence of other floods between late-19th 
century and 1930, was partly neglected by the literature. 
There were few and sparse description of some events. I 
tried here to retrace the most significant events through 
a historical research, not only reporting their meaning 
for the urbanization of the city but also quantifying the 
flood level height and impacts. 

Custódio (2002) develops a long discussion about the 
difference between floods related to ‘disaster situation’ 
and related to ‘natural phenomenon’. Considering 
the urbanization characteristics of the region and 
that the floods as socio-environmental events, I 
adopted a simpler classification: I decided to study 
only those floods that reached the macro-drainage 
system and directly impacted people and buildings; 
in other words, floods which the water height of, 
mainly, Tietê, Tamanduateí and Pinheiros reached 
(inundated) the urban fabric, killing or hurting people 
and destroying buildings. I excluded, therefore, in this 
study flashfloods or local floods. It was excluded also 
the floods that do not directly bathed the urban fabric 
but brought impacts to urban sanitation, because the 
study of these events is extremely complex, demanding 
a completely different and long research about public 
health statistics. I highlight, anyway, that these events 
that reached the urban fabric – because they were also 
the greatest floods – they are likely those that brought 
the most significant impacts to sanitation as well. 

The portrayed events in this narrative are within the 
group of floods that happened in years marked in blue 
in the graph 6. These events had very low water speed 
and lasted for several days. Because the urban growth 
was a fast on-going process, a non-hazardous water 
height in one year, might be hazardous 10 years later. 
The floods are, therefore, understood as ‘in relation’ 
with the urbanization process.

The flood levels heights, which confirm how the 
floodplain occupation increased the flood issues, were 
established through a detailed research, which the 
methodology is described in Annex 4.1. The tables and 
historical altitudes had to be converted to contemporary 
standards, what demanded several methods, especially 
developed to this thesis; that involved engineer and 
history. In the case of values in graph 6, for example, 
which is one of the main water height sources, we 
needed to add 3.82m to the altitudes in order to get it in 
contemporary altitude datum (IBGE - Imbituba).
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2.4.2 . HYDROPROJECTS

Between 1887 and 1930, several urban projects were 
developed and most of them targeted directly the 
transformation of the rivers. They established an 
ambiguous relation with the floods. On one hand, 
most of them emerged as flood ‘solutions’, or, at least, 
flood mitigation; on the other hand, as it will be seen, 
the urbanization that they supported (or they were 
supported by), which was underlined in their guidelines, 
resulted in a deterioration of the flood problem in what 
refers about impacts on populations and urban fabric.

I tried here to select the most fundamental hydroprojects 
in this period. The overview starts with a report written 
by Paula Souza and Theodoro Sampaio about the 
floodplain and floods, which the engineers detailed 
several suggested works. This text set many of the 
guidelines for the following project, including the CSE 
[Sanitary State Commission] projects from 1892 to 
1898. The projects of this commission was the most 
detailed plans developed for rivers in the 19th century 
and defined many of the intervention in rivers such as 
Anhangabaú and Tamanduateí. I follow to the projects 
undertaken by Light in 1900’s, which are not responses 
to flood issues but to power generation pressures. As it 
will be seen, some scholars (see, e.g., Custódio, 2002; 
Seabra, 1987).

The narrative about the hydroprojects concludes with 
a sequence of 4 projects developed during the 1920’s. 
They attended to the flood issues, but were mainly 
responses to urbanization pressures, such as floodplain 
valorization and fast transport vectors. From the 
projects of the 1890’s to these from 1920’s, there is 
not such a think like a rupture but the strengthening 
of industrial ideological strategies in urbanization 
projects. These projects can be understood as tools 
of the dominant classes, using the State apparatus or 
private companies, to shape the urbanization of waters 
according to their interests. 
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2.4.1.1. FLOOD OF 1887

For the first time in São Paulo, in 1887, a flood brought 
serious, direct, immediate problems to many inhabitants. 
Some establishments, descending the historical hill in the 
direction of Tamanduateí, following the railways, seemed 
already to invade the floodplains. Hence, the event was 
particularly alarming as the occupation in these lowland 
site assumed a denser characteristic than it used to have 
some few years earlier: the water arose until the doorstep 
in several streets and the impacts were not restricted to 
one site or neighborhood, reaching the large plots adjacent 
to rivers. Despite of some exceptions like in the event of 
1850, the floods, until 1887, were faced as threats mainly 
due the stagnant waters that spread diseases. The engineer 
Bianchi Bertoldi wrote a report about the happenings in 
1887 (Oliveira & Figueirôa, 1984):

“On 25 de Março Street, the water, almost reaching the street level and 
the Gasometro landfill, covered the landfill where this street met Santa 
Rosa Street, being 0.30m below the doorstep of the Surgical Institute, cov-
ering the entire street of Santa Rosa and the doorsteps of many houses.” 
(p. 56, own translation)

The photographer Militão Augusto de Azevedo produced 
a photo documentation of the event. One of his pictures 
shows some constructions reached by the flood and 
houses completely isolated by the water (see photos 6 & 
7). The newspaper Correio Paulistano (1887), on January 
6 1887, had a detailed report about the event, presenting 
also some flood levels:

“The flooded surface area in the neighborhoods of the capital is 
estimated at 60 square kilometers. The material damage could still not 
yet be evaluated: what is sure is that the number of buildings invaded 
by the waters increased by the hundreds, there were important 
plantations submerged, that many industrial establishments had to 
suspend their work and that the loss of cattle and domestic birds was 
enormous. The landfill at Luz, from Ponte Pequena to Ponte Grande, 
whose superstructure was overflowing, and from there to the hill of 
Sant’Anna was completely covered by the flooding, the depth in this 
extension is 0.50 to 1m.(...) The Chief of Police ordered that the 
residents be given the use of canoes to transport people, furniture and 
other objects on the bridges where the houses were flooded” (n.p., own 
translation)

On January 9 1887, approximately 6 days after the 
Bertoldi’s report and rainfalls, the Newspaper Província 
de São Paulo published another report by Eurigo 
Bugusch (1887, p.2, own translation) that describes the 
situation in his house in Bras neighborhood: “A resident 
on Benjamin Constant Street, going to my home, I had 
to, on Santa Rosa Street, get on a boat in consequence of 
the big flood, because these two streets were inundated”. 
The same newspaper, in January 8 (Província de S. Paulo, 
1887), published a small article that indicates that the 
floods in São Paulo were making some victims, mainly 
related to boat accidents:
 
“The flooding had left some victims and it is not admirable to say that 
they continue to leave victims, seeing how easy it is to rent canoes and 
children. Some days ago two children were riding on a canoe, near Bras, 

and they were carried by the current and saved by a ferryman some hours 
later. Yesterday a canoe that was navigated by two boys, at Tamanduate-
hy, capsized and the shipwrecked were saved with some difficulty”  (own 
translation, n.p.)

Souza & Sampaio (1891) described this event as a “great 
flood” using its data to establish the maximum water 
level for flood. The report, published in 1891, brings a 
complete description of the event, mentioning several 
streets impacted adjacent to Tamanduateí and the 
floodplains of Tietê were severely inundated too.

The water levels on January 3 and 4 1887 inaugurated a 
conflictive stage between Human activities and natural 
forces in the urban site of São Paulo; the floods were not 
anymore a unproblematic urban issue, which provided 
a beautiful sightseen from the hills as the painting of 
Benedito Clixto (see illustration 1), but a serious urban 
subject that could cause assets destruction and deaths.

The urban expansion was pressuring the occupation into 
new lands, which constantly faced troubles with high 
water levels. This was an issue that could be foretold 
since the beginning of the European colonization in the 
region, when colonizers chose the hills instead of vast 
sites close to the flood prone areas. Not coincidentally, 
the occupation of these areas happened in an initial 
moment of the industrialization because the city was 
growing quickly and intensely. The event 1887 shows, 
mainly, that the urbanization of floodplain started to 
bring serious problems to some inhabitants, already 
living in lowlands, especially poor populations that did 
not have means to buy expensive plots in highlands. 

This was a consequence of urban pressures that São 
Paulo was experiencing through the population growth. 
The great demographic growth starting in 1888, would 
increase even more the floods impacts. In the following 
decades, these contradictions between the city that 
expanded through its industrialization and the city that 
lived near the water would be strengthened. 

Actually, the flood level of 1887 was, probably, the 
highest in city history. Not as earlier believed by 
researchers (see, e.g., Ab’Saber, 1957 among others), 
the levels reached were higher than in the great flood of 
1929. Lands in the altitude 724.50 meters around Ponte 
Grande were affected and the depth of Tietê River in 
this section was 6.80 meters, according to the Correio 
Paulistano. The flooded area included: Luz landfill, from 
Ponte Pequena to Ponte Grande; Floodplain in Tietê, 
from Ponte Grande to Santana Hill; several bridges 
as Ponte do Aterrado, Ponte do Anastacio, Ponte da 
Tabatinguera, Ponte do Bras; regions in Bras and Mooca; 
streets such as Lavapés, Conde d’Eu, 25 de Março, Santa 
Rosa; Gasômetro Landfill; São Caetano Landfill; and 
Luiz Gama Landfill.
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In 1886, the Province of São Paulo created the CGG, 
Commissão Geographica e Geologica [Geographical & 
Geological Commission], in charge for mapping and 
exploring the provincial territory. Constituted by important 
engineers as Teodoro Fernandes Sampaio and Antonio 
Francisco de Paula Souza, the commission undertook several 
topographical surveys and projects (Campos, 2010; Nóbrega, 
1981), including a report for floodplains and rivers in São 
Paulo (Souza & Sampaio, 1891). Although partially ignored 
by literature, the importance of this text from 1891 is very 
high because it set most of the intervention strategies and 
project locations detailed in late 19th and 20th century. 
Studying the floods, especially the event of 1887, the authors 
proposed a group of work for drying and urbanizing the 
floodplains and reshaping the rivers. Hydrological challenges 
and urbanization pressures – as flooding threats and the 
emerging desires for occupying new lands – were considered.

The report suggested three fundamental proposals for the 
rivers and floodplains in São Paulo (Souza & Sampaio, 
1891, n.p, own translation): first, the necessity of Tietê River 
straightening, “through a long canal that would allow higher 
discharge speed” and “through the construction of protection 
dykes”; Secondly, the regulation and straightening of 
Tamanduateí River, “building adjacent dykes” and “over these 
dykes, place wide avenues”; Lastly, improve Anhangabaú 
Creek, “covering the river bed in a gallery”, what could 
extended the urbanization of the watercourse. 

In 1892, the Commission for Sanitation of the State of São 
Paulo (CSE) was organized and the public sector started de-
veloping systematic projects, which targeted the transforma-
tion of urban rivers according to the guidelines drafted earlier 
by Souza & Sampaio (1891) report. The CSE develops these 
projects, presenting in 1893 a canal design for Tietê River with 
lateral dikes (see project 1); canal design in Tamanduateí River 
(see project 3); to cover the Anhangabaú Creek (see project 
2), among other hydraulic and urban design works. All in all, 
developing several drawings, CSE provided technical and po-
litical projection to the ideas suggested by Souza & Sampaio. 

The 3 projects of CSE – to Anhangabaú, Tamanduateí 
and Tietê, coordinated by João Pereira Ferraz (1895) – are 
milestones in the transformation of landscape in São Paulo 
into an industrial complex, with straightened rivers for 
transport purposes and vast use of lands adjacent to rivers. 
The works in Anhangabaú and Tamanduateí – which would 
improve the noble central region – had good acceptance 
and were quickly decided to be undertaken. Not exactly as it 
happened one decade earlier when the proposals of Guajará 
Baron and Biachi Bertoldi for the same rivers were rejected 
due the lack of money and priority, these projects made by 
CSE would now be seriously considered. The urbanization 
pressures started to play more important role in the decision 
for new interventions. 

The coverage of Anhangabaú Creek (Rodrigues, 2010), 
dated from 1896 (see project 2), has a very strong symbolic 
dimension, as it inaugurated a practice that became very 
common in mid-20th century and drastically impacted the 

urban drainage capacities of waterways: the coverage of rivers 
for urbanization purposes. The Humans started overlapping, 
physically, rivers and creeks. The conclusion of this 
Anhangabaú works dates probably from 1905 (Rodrigues, 
2010), giving room for streets, which in very few years would 
be completely occupied by automobiles.

The works in Tamanduateí River began in 1894 and were 
concluded in 1914 (Kliass, 1992). The project from late-
1893 proposed 36-meters-wide freeways adjacent to the 
watercourse (Rodrigues, 2010). This proposal, firstly 
sketched by Souza & Sampaio (1891), and later developed 
by CSE, was pioneer in the concept of straightening rivers 
and implementing avenues besides the watercourses, what 
resulted in the reduction of the canal section, shaping axis 
of intense capital circulation. The wide freeways adjacent 
to the rivers were not a mere aesthetic choice: the plan of 
Baron Haussmann to Paris, which played a huge influence 
in urban interventions that succeed it, had already perceived 
that wideness of a road was directly related to its capital 
circulation capacity (Sennett, 1977). Targeting some flood 
issues, the project of Tamanduateí of CSE, attended both 
pressures for land expansion to the floodplain and improved 
circulation of goods and people. 

Not as the intervention in of Tamanduateí or in Anhangabaú, 
which were priory undertaken, the CSE project for the 
canal in Tietê River, yet peripheral in the city and close to 
the working-class neighborhoods, was built very slowly. 
Although, Souza & Sampaio (1891) and Ferraz (1895) 
claimed the urgency for interventions in Tietê, the State 
did not set it as priory. The execution of works in central 
and rich areas rather than in poor outskirts, despite of 
certain technical recommendation, is an evidence of the 
ideological dimension of the urbanization of the nature, as 
the dominant groups could decide which of the projects 
would be undertaken pressuring the State1. Hence, not only 
the projects were developed according to ideals of the ruling 
classes, for example the capital circulation improvement, but 
also the definition of priority in the executions.

Nevertheless, for Tietê River, a canal, which strangely inter-
sected the meanders and not suppressed them (see map 16, 
1924), called Anastácio Canal, started to be build yet in 1890’s. 
The objective was to improve the discharge in a section of 
the river, from Ponte Grande to Ponte do Limão. The 1905 
map is the first one to show this straightening mark, but the 
construction develops until 1924, when it reaches its maxi-
mum length. Probably, the contribution of this canal in urban 
drainage was very small, improving a little bit the discharge 
capacity downstream to Ponte Grande. The intervention im-
proved also navigation conditions. Despite designing several 
projects, which many of them were under construction in the 
first decade of the 20th century, CSE was deactivated in 1898.

1 Taxes raised from industry and agriculture represented the most 
significant amount in State and municipality budgets, as the the official 
documents stated. When needed, the ruling classes could use several 
strategies to pressure the public sector. Generally, this was not needed 
because the Governor and the Mayor were representative of the ruling 
classes (see, e.g., Saes, 2001; Fernandes, 1975; among many others)

2.4.2.1. SOUZA, SAMPAIO & CSE PROJECTS, 1891 TO 1898
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Top: Photo 6, 1887, Flood in Várzea do Carmo 
by Militão Augusto de Azervedo

(Azevedo, 2012)

Bottom: Photo 6, 1887, Flood in Várzea do 
Carmo by Militão Augusto de Azervedo

(Azevedo, 2012)



77

Top: Project 1, 1893, straight-
ening proposal for Tietê 
River developed by CSE (Silva, 
1950)

Middle: Project 2, 1896, new 
street designed by CSE over 
Anhangabaú Waterway.
(Rodrigues, 2010)

Bottom: Project 3, 1894, 
Tamanduateí Canal by CSE 
(Arquivo Público ESP, 2013)
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2.4.1.2. FLOODS BETWEEN 1902 & 1907

The period from 1902 to 1907 is a very sensitive stage 
to urban flood, revealing that the impacts became 
definitely a recurrent urban problem. If the flood of 1887 
practically inaugurated this kind of issue; the years of 
1902, 1905, 1906 and 1907, when new significant events 
affected again the population and buildings in the city, 
showed that the flood threats were not occasional. The 
press, at this time, seemed astounded with these impacts 
that water brought. In 1902, the newspaper Estado de S. 
Paulo (1902) published an article reporting some of the 
flood consequences and it mentioned, exactly, the new 
working-class neighborhoods:

“The flooding seems to increase, because from yesterday to today 
many other houses in the neighborhoods of Cambucy, Braz, Tatuapé, 
Bom Retiro and Ponte Pequena were inundated. Despite the invasion 
of the water the inhabitants of the inundated buildings formally refuse 
to move from there, making necessary the intervention of the Police 
authorities so that these same abandon their houses.” (n.p., own 
translation)

While the water levels in 1887 were record, the damage 
magnitude of the event of 1902 was probably higher 
because the urban fabric had continuously expanded 
towards floodplains in about 15 years, as the comparison 
between the map of 1890 and 1901 shows. The waters 
reached on November 24 1902 the altitude 723.60 
meters around Ponte Grande. This event was perceived 
as huge happening for the city, because attracted 
“agglomeration of curious people in the place”, as the 
same article states. Another description of the flood is 
provided by the memories of Jorge Americano (2004):

“It has rained incessantly since October. (…) The newspapers 
told of the flooding. The floodplain in Carmo (Park Pedro II), the 
neighborhoods on the margins of Tamanduateí (Mooca, Cambuci, 
Ponte Pequena) were invaded by the water. The zone of what today is 
Vila Maria, from Carandiru to what is today Campo de Marte was 
flooded. (...) One afternoon, at the end of December, there appeared 
a strained sun. On the next morning, a little old, the sun shone. (…) 
In the three following days it was very hot. The rainwater receded 
and then the rains began again. The flooding rose and had continued 
until March. For one week the railway communication to Santos had 
stopped, because the highway bed was inundated, in the lowlands of 
Mooca.” (p. 69, own translation) 

The event of 1905 reached streets in Cambucy, Brás, 
Ponte Pequena, Pari and Mooca, and a bridge in 
Gasometro collapsed. Lands around Ponte Grande 
on the altitude 723.00 were affected. On 19 February 
1906, the press reported several disasters in the city 
and the flood levels continued to increase in the 
following months reaching 723.60 meters on March 
12 on Ponte Grande. The articles evoked that this 

situation was happening “despite of important works 
for the Tamanduateí Canal”, criticizing for the first time 
that the hydroprojects were not improving the flood 
impacts. Some houses collapsed and the situation was 
particularly dramatic in adjacent floodplains to Tietê, 
according to Correio Paulistano (1905):

“In the floodplain of Ponte Grande and Ponte Pequena there are 
several streets invaded by the waters, among them Pedro Vicente, 
Eduardo Chaves, Canindé, Luiz Pacheco, Paulino Guimarães, 
Tibiriçá and Iporanga. Even it is not a full inundation of these points, 
the dwellers are living their houses, astonished with the imminence of 
being, suddenly, besieged by the enemy. They scape holding children 
and using boats packed with furniture.” (n.p, own translation)

The flood of 1907 deserved also special attention from 
the press. The newspaper Correio Paulistano (1907) 
again made a complete coverage of the subject, what 
demonstrates the growing importance of the problem 
even in an event that did not have record levels higher 
than the altitude 723.20 meters close to Ponte Grande 
(on March 1 1907). Earlier, flood episodes not very 
frequently had publishing space in major publications. 
The articles stated that the “rivers overflew in a 
frightening way” and the “streets were opened to 
navigation”, in a Venetian reference. Many accidents 
were reported including the death of a couple of “black 
elders”, which the house did not “resisted to the storm”. 

The floods during 1902, 1905, 1906 and 1907, antecede 
the inauguration of the upstream Reservoir in Santo 
Amaro, but happened after the construction of the 
Parnaíba Plant in downstream (see section 2.4.2.2). 
Hence, the dam operation could have already increased 
the flood impacts (Custódio, 2002). This might explains 
the recurrence of great floods, after the power plant 
construction: the events of 1902 and 1906, for example, 
were very uncommon, even if we consider that the 
expansion of the urban fabric increased the impacts, 
comparing to earlier years. The hypothesis raised by 
some scholars (see, e.g., Seabra, 1987; Custódio, 2002) is 
that, maintaining the water level very high in the rivers 
during the whole year, mainly before the inauguration 
of the Santo Amaro Reservoir that could regulate the 
flow, the Light had higher power generation potential 
during every season. The power concessionary and 
hydro structures operator could have done this using 
the city of São Paulo as a reservoir in order to guarantee 
its energy supply. These floods not only suffer the 
land pressure for floodplain occupation, but also the 
pressure of industrial development that had in the 
rivers an energy resource. 
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2.4.2.2. LIGHT PROJECTS, 1899 TO 1906

The Light built in 1900 the first tramway in the city that 
uses electricity (see image 21), completely replacing the 
steam engines in the following year and, until mid-1903, 
every tram that had animal traction (McDowall, 2008). 
However, the Light businesses were not restricted to pub-
lic transport lines. In order to supply electric power to 
the tram system, and also to sell energy to large private 
consumers, the Light needed to produce power. Until 
this time, São Paulo had only small thermoelectric plants, 
which produced a very reduced amount of energy, con-
sumed by few industries (McDowall, 2008, Souza, 1981).

With concessions released by the State, the Canadian 
company undertook an ambitious project for hydroelectric 
generation, increasing the power availability in São Paulo. 
In order to develop their plans in Brazil, Light needed 
to shape a radical transformation of the rivers, which 
became natural resources for power generation purposes.

In September 1901, the hydroelectric plant of Parnaíba 
[nowadays so called Edgar de Souza] started its 
operation (photo 8). It was located 33 km downstream 
to São Paulo, in the Cachoeira dos Infernos [Hell 
Waterfall] (McDowall, 2008; Seabra, 1987; Jorge, 2006; 
Souza, 1981). The construction, pioneer in this kind of 
work in Brazil, mobilized more than 1.200 workers and, 
when completed, supplied energy to the tramways and 
also allowed Light to sell exceedance to the industries. 
The electricity was, for sure, a fundamental stimulus for 
the industrialization in the city, which was dependent, 
earlier, of steam machines and manual processes. The 
start of Parnaíba Station operation knocked down one of 
the last barriers for industrial exponential development 
in São Paulo.

In the first decade of 20th century, the Light undertook 
another important water work: the construction of 
the Santo Amaro Reservoir [today known as Represa 
de Guarapiranga]. Since when Parnaíba Station 
was conceived, the engineers knew that a reservoir 
upstream, in the riverhead, would be necessary in 
order to regulate the flow, mainly during dry seasons 
when the power generation could be affected. In 1906, 
the company begins the construction of this dam in 
Guarapiranga River, a tributary of Pinheiros River that 
is, on one’s hand, is a tributary of Tietê (see graph 7 
and photo 7). The reservoir was located in the region 
of Santo Amaro, in the southwestern-outskirts of São 
Paulo. In 1908, the construction was concluded: a huge 
hydraulic power-generation-oriented complex started 

to be shaped in São Paulo. The river operation would 
attend now to a very precise logic, as notes Jorge (2006):

“The plant at Parnaíba and the Guarapiranga reservoir mark the 
beginning of the intervention of Light in the entire basin of Alto 
Tietê [Tietê Basin upstream region] in order to make viable the 
large-scale production of electric energy with large profit rates. In 
fact, the logic of maximizing profits conditioned even the technical 
decisions and suppressed any type of consideration about the social 
impact caused by operating the hydro-electric system. Therefore, 
the periodic flooding of the large paulistano rivers, a natural 
phenomenon during the rainy season had become more destructive 
in the way Light was administering its reservoirs, maintaining them 
as full as possible.” (p. 78, own translation)

The recurrence of high-magnitude events between the 
inauguration of the Hydroelectric Plant of Parnaíba and 
the conclusion of the in Santo Amaro Reservoir [Guara-
piranga], especially in 1902 and 1906, strengths the idea 
that the dam operation in Parnaíba affected the urban 
drainage. Considering that the spillway in Parnaíba was 
placed, on the altitude 711.69 (Custódio, 2002) – 10 me-
ters lower than floodplains levels described by Ab’Saber 
(1957) – and that the dam was located approximately 30 
km downstream to the city of São Paulo, this means that, 
if we consider the soft slope of the terrain, the geophys-
ical characteristics of the water1 and a possible artificial 
water speed reduction done downstream by the dam 
operation, the Light could has influenced in water lev-
els within the city of São Paulo, using the Hydroelectric 
Plant of Parnaíba [Edgar de Souza]. 

All of this information strengths the notion that floods 
are, at the same time, social and environmental products. 
The rainfalls and morphology are summed to the dam 
operation, hydroproject construction and urban land 
use in order to shape the occurrence of inundations. 
The Light as part of an industrial complex did not face 
problems to shape the territory according to their needs 
and also the need of the emergent industry, despite of 
the ‘floods of others’. In very few years, the company 
achieved the monopoly over power generation (Custório, 
2002; Seabra, 1987; Jorge, 2011), transforming the rivers 
in resources for their own capital reproduction. These 
processes are evidences of an ideological landscape 
formation in São Paulo, shaped by the interests of the 
industrialists ruling classes, which did not find problems 
to transform the landscape according to their will.

1 In a meandering river, flowing over a soft slope, the surface ten-
sion of the water, for example, can influence over the water body, 
as writes Peakall & Warburton (1996).
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Two newspaper clippings from Correio Paulista-
no (1906, 1907). On the left, an article about the 
flood of 1906 and, on the right, an article about 

the flood of 1907
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Top: Photo 7, 1906, the construction of Guarapi-
ranga Reservoir

Middle: Photo 8, 1901, postcart showing
the reservoir in Paranaíba.
(source: Biblioteca Mario de Andrade)

Bottom: Graph 7, general plan of São Paulo with 
the existing hydrostructures in 1926. The reser-
voir of Santo Amaro [west] and the Parnaíba 
Dam [south] are painted in black (Brito 1926)
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2.4.1.3. THE FLOOD OF 1919

After a long hiatus of great flood, the city grew towards 
the floodplain. From the event of 1907 until the first 
years of the 1910’s, only 1913 seemed to record high 
water levels, but there is very few information about this 
flood1. With threatening waters not knocking the doors 
every year and high urbanization pressures stretching 
the urban fabric, the floodplain were, more and more, 
occupied. Most of the streets built or designed in the 
1900’s were now urbanized. 

The floods had disappeared of public debates in 
newspapers, but, in 1919, the 1910’s closes with the 
greatest flood that the city had ever experience until that 
time or, at least, the flood that, once again, brought the 
largest impacts to the urban fabric. The flood of 1919 
caused destruction to working-class neighborhoods 
placed in Tamanduateí and Tietê floodplains. The 
pressure for floodplain occupation had increased the 
impacts if compared to earlier periods, as showed the 
text published on 3 February 1919 in Estado de S. Paulo 
(1919) newspaper:

“The floods – Inundation on the river margins of Tamanduateí 
and the Tietê – Hundreds of people homeless (…) It has been 
many years that the population of this capital has not witnessed 
anything so surprising and emotional as what was seen yesterday 
in this city: the formidable flooding that caught the residents along 
the Tietê and Tamanduateí by surprise as the lives of hundreds of 
people were placed in serious danger while at the same time causing 
incalculable damage. The inundation was so quick, the overflowing 
so violent, especially in the streets situated in the immediacies of 
the Palace of Industries, on Santa Rosa Street [Carmo lowlands on 

1 I could not find consistence evidences about floods that impact-
ed the urban fabric and caused damages to the population and 
buildings between 1907 and 1919. There were some local impacts, 
like on February 1912. Some photos published as being from 1918 
registered local events or are probably from the flood of 1919, 
considering cross-sources. The gauges in Tietê, installed in Ponte 
Grande suggest, at least, a significant event in 1913

the Tamanduateí], for example and those that border on the Tietê 
River up until Ponto Grande – Cantareira Avenue, Pedro Vicente, 
Tibiriçá, Tapajós, Iguassú, Luiz Pacheco Streets and the cross streets 
– which in many homes the residents were awoken with the water 
up to the beds.” (n.p., own translation)

The newspaper continued to discuss the event and 
headlined that the water was still in very high levels. 
The photos illustrate the flood magnitude (see photos 
9, 10 & 11) and many of these images were wrongly 
mentioned as being from the so called “Great Flood 
of 1929”. The catalog made by Siqueira (2010) for the 
exhibition about historical photos of floods in São 
Paulo, for example, shows the pictures from 1919 dating 
1929. Some of the same pictures were published in the 
magazine “A Cigarra”, number 106, February 1919, 
what certify their precise date. The subtitles, in this 
publication, also mention that the photos were taken 
in Tapajós Street (and not in Vila Economizadora, as 
registered later). Actually the photos and their location 
are extremely important in order to determine the 
flood level (see annex 4.1). The 1919 flood also shows 
that the Tamanduateí Canal, completed in 1914, was 
not efficient in the level control, at least, not as the 
newspapers and politicians announced 5 years earlier. 

Because the images and impacts of the floods were very 
powerful and because the urbanization pressures would 
shift towards floodplain valorization in the 1920’s, this 
event seems to close a stage in the urbanization of waters. 
The urbanization processes; with its new establishment 
in the lowlands, resulted in this great flood, which 
announced a new era, when the waters would emerge 
as an even more very frequent and significant urban 
problem; an era that the river transformation would be 
driven by large projects supported by ideological politics. 
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2.4.2.3. FONSECA RODRIGUES & ULHÔA CINTA, 
1923

In 1923, the city hall of São Paulo presented two 
proposals to Tietê River straightening. José Antônio 
Fonseca Rodrigues made the first project, and 
Jayme Pinheiro de Ulhôa Cintra elaborated another, 
developed immediately later. Victor da Silva Freire, 
director of Public Works Department, mediated these 
projects inside the municipality. These interventions 
address to the flood situation in 1919 and to the new 
urban development pressures. 

Since the CSE works, from 1892 to 1898, this was the 
first time that the public sector assumed hydroprojects 
development. While Anhangabaú and Tamanduateí 
Rivers were transformed according to the guidelines 
designed by CSE in 1893; the Tietê remained not 
canalized. Among 30 years, there has been a lot of 
development in engineering knowledge in Brazil, 
mainly related to the foundation of Engineering School 
in 1890’s. There were also many changes in the urban 
processes related to the transformation imposed by the 
growth: the urbanization pressures became very strong, 
pushing now the execution of the works for Tietê River 
that was now considered priority. The new proposals 
incorporated both new engineering concepts and 
socio-environmental pressures. 

The new logic of city growth, not anymore relegating 
poor population to the floodplains, but valorizing 
these areas (section 2.3.1.2), was a determinant 
factor to retake Tietê straightening projects. The 
urbanization pressures for occupation of floodplains 
now demanded engineering works, in order to expand 
the land and transform them into safe-and-dry-and-
valuable regions. During the 1900’s, when a sequence 
of great flood affected Tietê floodplain, the State did 

not seem moved to improve the situation through 
new infrastructural projects because the affected 
neighborhoods were working class settlements1. 

In the government of mayor Firmino Pinto, in 1920’s, 
the situation had changed and the socio-environmental 
pressures – as floodplain valorization and the flood of 
1919 – pushed the elaboration of these new projects 
for Tietê River. This means that, due to the city growth, 
Tietê was finally considered a focus for public hydraulic 
interventions, not because of any change in hydrological 
regime itself, but because the river became central to 
urban economic development.

Victor da Silva Freire (1923), in his presentation of 
Rodrigues and Cintra proposals, ended to reveal 
strong evidences of the ideological dimension of these 
projects and that they were conceived to attend ruling 
class interests: first, he stated the land use purpose for 
this new hydroprojects, increasing the stock of valuable 
land adjacent to the city; secondly, he admitted that 
these projects would be financed by taxes paid by 
those that would be privileged with the new improved 
lands2. So, sooner or later, the poor population will be 

1 From 1893 to 1920, the Canal Anastácio – which was not exactly 
a hydraulic canal, but a simple land work over the river – was 
constructed very slowly, and bringing very doubtful results, as the 
maximum water highs did not lowered over this decade in Tietê 
River (graph 6).

2 Freire (1923, p. 184, own translation): “In fact, the City Hall has, 
in the neighborhood of the canal, 5,000,000 square meters of land 
that, in the current conditions, would not be worth more than 
1$500 per square meter. Straightening the river, it is not reckless 
to suppose the sale at 10$000 per square meter. Only with this 
we could reach the 50.000:000$000 [estimated total costs were 
44.000:000$000]. To these lands we needed to add sections from 
the abandoned beds and the respective adjacent lateral zones. Ad-
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Top:  Photo 9, Picture of the flood
 of 1919, showing the Tapajós 

Street totally covered by the water
(A Cigarra, 1919)

Top:  Photo 10, Image of Ponte 
Pequena in Tamanduateí

River during the flood of 1919
(A Cigarra, 1919)
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displaced from this region because they will not be able 
to afford new costs of land considering their incomes1, 
as showed in section 2.2.2. 

For Freire (1923, p. 181, own translation) “the economic 
importance of canalization works certainly wouldn’t be 
any less on the agricultural and industrial valorization 
on the upper flow of the Tietê River”, literally stating the 
ideological industrial dimension of the projects objectives.

Hence, the projects should incorporate these premises. 
The first project by Fonseca Rodrigues suggested the 
construction of large lateral dykes with 10-meters-heigh 
and 20-meters-height, transforming the meandering 
river into a perfect straight line (see project 4). Pumps 
would elevate the water of tributaries to the main canal, 
during some seasons. The project of Fonseca Rodrigues 
is mainly a flood defense project, which the urban 
land valorization is merely determined by the better 
protection and sanitarian condition in floodplains. 
Victor Freire decided, then, to call another engineer, 
Ulhôa Cintra, to evaluate and redevelop the first sketch. 

The proposal offered by Ulhôa Cintra radically 
incorporates urbanization pressures, attending the 
demands for land valorization and suggesting new 
paradigms for urban transport. He designs lateral linear 
parks for urban embellishment purposed, increasing the 
value of adjacent terrains. In order to integrate the river 
and make use of potential landscape qualities for land 
valorization, he lowered the dyke’s height and enlarged 

mitting that, although, there is some optimism in such situations, 
the extension of the private lands benefitted by the project is not 
less than 1.700 ha, lands that are identified in the above-mentioned 
circumstances. An extremely modest tax on these lands would pay, 
easily, for any deficit imaginable.”

1 Increasing the land value through large public projects, the poor 
dwellers prefer to sell their plots, if they are land owners, or, if 
there are renting it, they are forced to leave. Likewise, increasing 
the taxes to transfer the construction costs to householders, they 
do not have funds to pay and need to seek for cheaper places.

the river section. The new watercourse trajectory, then, 
became slightly sinuous (see project 5). The navigation 
was supposedly improved in comparison to Fonseca’s 
projects and, additionally, Cintra proposes adjacent 
avenues, using the axis sketched by the Tietê River for 
freeways axis, called by him ‘parkaways’. The emergent 
pressure for high-speed transport vector for capital 
circulation was, hence, incorporated to Tietê Canal 
projects. This was a response to the demands stated in 
1921, in an official letter of the mayor Firmino Pinto 
to the President of the State of São Paulo (Boletim do 
Instituto de Engenharia, 1923, p. 182, own translation), 
when he requested the collaboration to implement “two 
large avenues adjacent to the rivers”.

The projects by Fonseca Rodrigues and Ulhôa 
Cintra are fundamental to set the guidelines for the 
debates and proposals of the projects later developed 
during the 1920’s: (1) the Tietê River straightening 
became central for the urban development; (2) this 
intervention would target a substitution of the actual 
floodplain uses, through land valorization strategies; 
(3) the construction of freeways adjacent to the river 
would appear as a necessity that antecedes any project 
decision, a given and unquestionable element. All 
in all, these were the decisions took by the public 
administration – mainly the Municipality – as answers 
for the emergent urbanization pressures. Definitely, 
there were more things in stage than a flood problem. 
The following projects succeed these studies. Two of 
them, the project-report written by Saturnino de Brito 
and the plan and articles by Prestes Maia, are directly 
consequence of these discussed debates. 
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Bottom: Photo 11, flood of 1919
according to the magazine

A Cigarra (1919) 
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Top: Project 4, cross-section of the project developed 
by Fonseca Rodrigues to Tietê River (Boletim do 
Instituto de Engenharia, 1923)

Bottom: Project 5, general map for Tietê River pro-
posed by Ulhôa Cintra in 1923 (Bolteim do Instituo 
de Engenharia, 1923)
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2.4.1.4 . THE FLOOD OF 1923

On March 17 1923, a great flood impacted the city. The 
water reached the altitude 723,60m (IBGE-Imbituba 
Datum) close to Ponte Grande, overpassing almost any 
event ever registered. Indeed, only the floods of 1887, 
1902 and 1906 had similar or higher water levels and, 
until the 1950’s, just the event of 1929 would overpass 
them. The flood magnitude of 1923 was much higher 
than the flood of 1919. The press radically changed 
its approached to the inundation and, if in 1919 the 
rainfall was blamed in every published article (see, 
e.g, Estado de S. Paulo, 1919), in 1923 the newspapers 
were remembering that the straightening projects were 
not yet undertaken and the public administration 
should be responsible (Estado de São Paulo, 1923). An 
article in special, published on March 18 1923 in the 
Estado de São Paulo (1923), deserves attention. It starts 
recognizing the lack of any intervention in Tietê River 
and its consequence:

“While the public powers of São Paulo did not decide to promote the 
straightening of the Tietê River in the stretch that the River crossed 
the populated zone of the capital, there must have periodically been 
the painful consequences that the flooding caused in many o four 
populated neighborhoods. (...) The residents of the valleys, that are not 
few, absolutely see the water of the river rising yearly, threatening to 
invade homes and plantations. (...) The year passes and those families 
that there have their poor little houses, their small businesses, their 
farms, remain with the expectation that their fairy godmothers, during 
the next rainy season shall be equally as merciful. But meteorology, 
which has no commitment with the improvidence of the paulistano 
administrators, arrived there.” (n.p., own translation)

Additionally, this article is very precise in its analysis 
about the historical development of city in relation to 
the floods in São Paulo and could be used as an analogy 
for this thesis. I will reproduce here a large section of 

this text as it proves that the historical agents had, at 
this time, perfect consciousness about the present 
situation and were already able to recognize the social-
environmental dimension of the floods related the 
urban development (Estado de S. Paulo, 1923):

“Practically all of this surface currently invaded by the overflowing 
river is no longer that unpopulated zone that cut through the city until 
a few years ago; with the intense increase of the capital’s population, 
ultimately, a large part of these lands were quickly spaced into small 
properties, generally acquired by laborers, who sought in them a place 
for their sparse savings. And the residences began appearing there, 
the cultivated back-yards, the small warehouses and all the soil that 
the Tietê covered with its vast water-bed. And even whole streets, 
as you can see in the photographs that we attached [see fac-simile], 
is transforming into canals where the residents in canoes or boats 
leave their flooded houses. Many of these poor dwellers were building 
makeshift structures, like barriers, aiming to save some of the lodging 
where they pass the hours counting the time to rest. And every exit 
going to work, and every return home, represented to these workers 
the expense of some thousand mil reis daily with which they paid to 
commute on the boats and canoes that transported them… to firm 
land. And you don’t see in all of that vast extension of land dominated 
by the Tietê one indication one vague sign that the public powers have 
been impressed with the situation in which a large number of their 
administrators found themselves. Not even some firemen or any other 
of the Civil Servants went there with the aim of helping the victims of 
the floods. Nothing. (n.p., own translation)

This article not only recognizes the intensification of 
the problem with the urban growth and who was the 
most affected people by the floods, but it also states 
the cost externalization for this dwellers when using 
‘fluvial’ transport. The text reports the complete lack 
of public attention for this problem, when the poor 
population was affected.
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2.4.2.4 . SATURNINO DE BRITO’S REPORT, 1926

In July of 1923, the municipal congress started discussing 
the establishment of a new commission for the Tietê, 
and the city councilor, Pereira de Queiroz, referring to 
the two elaborated projects, by Fonseca Rodrigues and 
Ulhôa Cintra, suggests that the public administration 
(Correio Paulistano,1923, p.5, own translation) “instead 
judging about the acceptability of these proposals, 
should seek establishing precise bases and exact plans 
for this intervention”. These new upcoming studies 
were published as a report elaborated by the engineer 
Francisco Saturnino de Brito (1926), entitled Tietê 
River Improvements in São Paulo, completed in 1925 
and published in 1926, commissioned by the same 
administration of Firmino Pinto. The municipal law 
number 2.644, August 30 1923, established the rules for 
the new proposal (Camara Municipal de S. Paulo, 2013):

“City Hall is authorized to procure the engineer Saturnino 
Rodrigues de Brito to proceed with studies to make canals and 
regulate the Tietê River, preparing a general project and estimate 
for the execution of this project, not only the canals of the river, to 
avoid the inundations, but also to regulate navigation and to launch 
sewers in the City of São Paulo, including the work to restore the 
margins of the river, both of a patrimony of the city and private.” 
(n.p., own translation)

For the first time, the intentions underlined in the 
straightening projects of Tietê River were stated clearly 
by an official legislation. I highlight that the legal act 
equates floods defense to floodplain valorization. The 
urban operation should satisfy this both issues, as well 
the navigation and sanitation demands. In other words, 
the floods were definitely not only considered a matter 
of habitability even for the official discourse, but mainly 
a strategy for capital accumulation (land valorization), 
transforming the landscape. This is a great evidence of 
the ideological dimension of these projects. The increase 
in the land cost signified a very strong reason to expel 
working class population from the areas, what means that 
the improvement of urban drainage would come together 
with a land use transformation: not like claimed the 
newspaper article in 1923 (Estado de S. Paulo, 1923), the 
poor population would not be benefited by the improved 
conditions. The land value in the floodplains were low due 
to the risks, but the municipality takes two steps, and aims 
to lever the cost price also with several complementary 
measures related to urban plan and design.

Brito (1926) conducts the most complete study ever made 
to Tietê until that time. Arising from a complete field 
data collection and the analysis of former projects, he 
suggested a group of hydro interventions for Tietê River 
inside the city of São Paulo and redeveloped the proposals 
of Fonseca Rodrigues and Ulhôa Cintra, transforming 
ideas and sketches into a complete report. Anyway, he 
continued and strengthened the on-going intention of 
shaping the hydroprojects in powerful ideological tools. 

The new project did not use the levees solution, but, 
instead, suggested a complex group of land works, 
converting the floodplains in large landfills. The land 
dragged from the canal would be placed in adjacent 
areas. Saturnino, with this proposal, gave a more precise 
and supposedly technical answer to the valorization of 
adjacent lands: the land value is related to eventual risks 
and, in the case of the dyke rupture, the costs would 
be very high. In other words, for Saturnino de Brito, 
it does not matter the urban embellishment but the 
‘floodability’ of each place. This kind of idea was very 
convenient for capital accumulation because parks, 
as suggested by Ulhôa Cintra to increase land value, 
could indeed play certain role in the land valorization – 
mainly if we consider its effects in an entire region scale 
– but these works were much less significant for the 
land price than the influence, in each area, of the ‘value 
of use’, which in the case of risky places was very low. 
The urban embellishments, such as park construction, 
were extremely expensive and land-consuming, being, 
in fact, an anti-economical measure. Saturnino is 
the first to notice that. I highlight that the idea of 
valorization of floodplains was naturally incorporated 
to the developed proposal and it became a fundamental 
evaluation criterion. Saturnino even admitted the 
creation of valorization taxes to pay the works, applied 
to those would be benefited by the intervention and, 
most important, could pay new taxes for that. 

Hence, Saturnino de Brito drawings (see project 6) 
do not showed anymore the lateral parks and the 
intervention cross section that was 400-meters-wide for 
Ulhôa Cintra became just 260-meters-wide cross section. 
The parks and streets were mentioned in the report 
(Saturnino, 1926) as a responsibility of complementary 
projects, but providing another comprehension to the 
land valorization, Saturnino opened the doors to the 
total suppression of linear parks close to the rivers and 
expansion of the occupied lands towards these free 
areas, increasing the encroach upon floodplains. The 
former parks suggested by Ulhôa Cintra could then be 
considered a waste of land and actually be sold for private 
owners, in a general appreciation about land value.

Brito also gives space to the circulation of capital 
pressures, incorporating to his project, in a very natural 
way, the demand for freeways, Avenidas Marginais1, 

1 Translation Note: There is no specific term in English to describe 
exactly the freeways adjacent to watercourses, like the Portuguese 
term, Avenidas Marginais. The root of the word marginal (singular 
of marginais) is the same of river bank (margem) but, in this case, 
used as an adjective. Marginal denominates ‘what follows the river’. 
It can also refer to things that are not in the center, placed in the 
border, similarly to the ‘parkway’ concept or even an abstract way. 
The complexity of the Portuguese expression can be hardly trans-



90

Fac-simile of the newspaper form
March 18 1923 (Estado de S. Paulo, 1923)

reporting the flood events
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and navigation enchantments. This was not the first 
time that the expression ‘Avenidas Marginais’ was used, 
neither the first proposal for this kind of intervention, 
as Ulhôa’s project from 1923, already suggested the use 
of parkways. Nevertheless, Saturnino de Brito added, 
unquestionably, these new transport structures adjacent 
to Tietê River to his project. About power generation, 
Brito (1926, own translation) is prophetic when writing 
about the contribution of Light’s reservoirs, originally 
designed for hydropower purposes: “these two large 
reservoirs [Guarapiranga and Billings] would play a 
beneficial effect against floods, though limited and 
random, considering the objective that they serve” (see 
section 2.4.1.6). He foresaw that, if operated according 
to flood defense, the dams could contribute to urban 
drainage, but as they were under the responsibility of 
Light, the main objective was power generation and 

lated. More than the name of the freeways in São Paulo, it became 
a concept for roads implementation.

the flood control was not central. Brito suggests the 
construction of a reservoir upstream, in Ponte Nova, 
contributing for power generation in the Tietê River.

Not as the previous project, this report gathered a group 
of several interventions to mitigate floods and improve 
navigation. The river discharge, canal section and 
trajectory were studied in details. However, Saturnino 
ended to support an urbanization that was invaded 
floodplains and transformed the rivers as capital 
accumulation platform, as high-speed mobility and 
energy generation. All in all, the legacy of Saturnino’s 
project is controversial. On one hand, he transformed 
sketches in scientific hydraulic projects, which would 
probably work well for drainage purposes if integrally 
executed (Zucollo, 2000; Custódio, 2003). On the other 
hand, differently than generally mentioned and as 
assessed here, the report of 1926 was very convenient 
for the industrial aspirations of the city and its 
transformation towards an ideological landscape.

Project 6: Top, general plan proposed 
by Saturnino de Brito to the Tietê 
River. Bottom, two types of 
cross-sections studies for the plan 
(Brito, 1926)
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2.4.1.5 . THE FLOOD OF 1926

During almost 10 days, from January 22 to the first days 
of February 1926, the population on floodplains suffered 
again with the inundation. At this time, the high waters 
were not only very intense as they were very long. The 
peak was on January 27 and 28, when the water reached 
the altitude 723.20m around Ponte Grande. Several 
neighborhoods were affected, including Bom Retiro, 
Vila Guilherme, Vila Maria and Casa Verde (Estado 
de S. Paulo, 1926a) – these last three areas are located 
beyond Tietê, in regions not early densely urbanized. 
The populations of these neighborhoods became 
completely isolated from other parts of the city.

The streets in the floodplains were converted into 
canals, where the population could sail using makeshift 
boats or motorboats. The pictures of the flood of 1919, 
already show that the population had in their houses 
some canoes, probably waiting for the next flood. These 
crafts were used for transport during the great events in 
a kind of improvised Venice of the South.

The floods brought additional consequences to the 
workers, which not only had their houses invaded by 
the waters and did not have where to sleep, as they had 
their jobs suspended in the factories. According to the 
newspaper Estado de S. Paulo (1926b) the “industries 
located in flooded neighborhoods suspended their 
works”. Because this event is earlier to any Brazilian 
labour law, the workers did not earn anything for these 
days that they could not work. The floods were affecting 
the industrial activity, but mainly the workers, that 
would not have money to buy their daily food.

The mayor Pires do Rio, who succeeded Firmino Pinto, 
addressed about the event and mentioned as a solution 

the hydroproject developed by Saturnino de Brito 
(Estado de S. Paulo, 1926b) that “would be published 
soon”. He was also asked by the journalists about the 
role of Light in this event, what shows that the company 
could be involved in the floods not only in the period 
between 1902 and 1907 or, later (as shown in section 
2.4.1.5; or Seabra, 1987) in the flood of 1929 (Estado de 
S. Paulo, 1926, own translation):

“When we asked him if Light released to Tietê the waters from the 
reservoir of Santo Amaro [Guarapiranga], the mayor answered: - It 
could not be different, as the river is the natural conveyance path. Just 
later, after they finish the large works in the ridge of Santos that, hence, 
the water would be discharged in the sea. But this is not for this time.”

However, the history showed that even later, when the 
pipes that could discharge water of Tietê Basin in Santos1 
were completed, Light continued discharging water in 
Tietê River during major flood events (Seabra, 1987).

1 These pipes had energy purposes in order to convey the water 
downhill and use water energy to power generation, but they could 
also be able used to discharge the rainwater to the sea, excluding 
upstream flood contributions from the watershed before flowing 
in rivers. The pipes would play the same role of bottom drain in a 
dam. This was part of the Light interventions for Cubatão Power-
plant (see section 2.4.2.5)
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2.4.2.5 . LIGHT ‘PROJETO SERRA’, 1922 TO 1930

The engineer Asa White Kenney Billings arrived in 
Brazil to work with Light in the expansion of the 
Power Generation capacity for the city of São Paulo. 
The engineers of the Canadian company were very 
concern that the generation potential was reaching its 
maximum in the urban region, although the demand 
in the emergent industrial pole was constantly growing 
(Filardo, 1998). 

The proposal found by Billings was, at the same time, 
very creative but also demanded a very aggressive 
transformation of hydrological regime and river 
morphology: the water of Pinheiros River, main tributary 
of Tietê River, would be reverted into the direction of 
Sea Ridge and, instead of flowing its natural direction, 
would be pumped upstream. The water, then, could be 
discharge in the direction of Cubatão, close to Santos, 
and generate power in a new plant, that would use the 
energy of a waterfall of about 700 meters (see project 
7). Light needed to construct, hence, some pumping 
stations in Pinherios River, straight the waterway 
constructing a canal and build a dam upstream, in Rio 
Grande. It was sketched the main concept what would 
be called ‘Projeto Serra’ [Ridge Project].

In 1924 and 1925, São Paulo faced a severe energy 
crisis. Light could not supply electricity to factories 
and other consumers because the company have not 
expanded it system yet and the dry years decreased the 
production. In other words, the supply could not reach 
the demand. The situation was extremely serious and 
demanded rationed distribution (Filardo, 2010). Even 
the tramways were affected. This was the trigger for Light 
decides undertaking the ambitious Projeto Serra. The 
company, at this time, had already bough several lands, 

and acquired water rights of some tributaries. Using a 
strong influence in the City Hall (Seabra, 1987), Light 
also got a concession over the Pinheiros River, not only 
for hydropower generation but also straightening works.

In late 1926 (Filardo, 1998) the first phase of the 
project was activated and the Cubatão Power Plant 
started generating electricity. The completion of the 
intervention would take more time, as the Pinheiros 
Canal was under construction in the last years of the 
1920’s until 1930’s.

A private agent acquired superpowers in water 
management in São Paulo: Light could developed a 
private project for river straightening that attended 
their interests; additionally, they were able to operate 
dams and other hydrostructures according to power 
generation purposes. This represented almost a 
complete privatization of the Pinheiros River, which 
had an enormous importance for the macro-drainage 
of São Paulo. The expansion of Light control over rivers, 
through a fast urbanization of nature process, meant 
a key moment for the embodiment of hydropower 
pressures into the landscape of the city and attended to 
industrialization process.

The eventual problems related to this domination of Light 
over waterways would be exposed in the flood event of 
1929 (see section 2.4.1.6), which, not as claimed Billings 
(1936), the power system did not mitigate the flood event 
but was used to increase the impacts of the waters. The 
details about this Light project is provided by Filardo 
(1998), Seabra (1987), Ackerman (1953) and Souza (1982)
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Fac-simile of the article published on
January 28 1926 in Estado de S. Paulo (1926b)

The journalist describe a boat trip
“through the flooded neighborhoods”
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Project 7: Top, schematic hydraulic cross section 
showing the different structures, including the 
Cubatão Plant on the right. Bottom, the map of 
the Projeto Serra by Light (Ackerman, 1953)
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2.4.1.6 . THE GREAT FLOOD OF 1929

When the rainfalls began in January 1929, São Paulo 
was still living under the shadow of an energy crisis, 
like in 1924 and 1925. We can suppose that Light was 
maintaining the reservoirs in very high levels during 
the 1920’s, to avoid similar situations. That means that 
the energy supply objectives had overlapped the flood 
control, mainly for a private company that had direct 
profit interests in hydrostructures operation for power 
generation. Light was definitely not very worried about 
floods, and the institutional system at the time allowed 
the company to focus only in their business.

Seabra (1987) conducted a comprehensive research 
about the flood of 1929. After reviewing newspapers 
and official documents, her conclusion was shocking 
and very important for water studies in Brazil: more 
than a management failure, the flood of 1929 was 
deliberatively created by Light that had used its position 
to inundate certain regions. This helped Light to get 
large plots from the City Hall, which was extremely 
desirable to the company as they could sell and make 
profits. The legislation approved in 1936 gave the 
company every land within the inundation contour and 
the parameters used for this law in order to trace this 
contour were based exactly in the flood of 1929. This 
history must be understood in a context of influence 
pedding on public administrators, which the Canadian 
company was always specialist.

Hence, in Mid-February 1929, Light had opened 
the floodgates of their dams in Pinheiros River (see 
photo 13), flooding the Tietê Tributary. Many of the 
issues raised by Seabra (1987) could be nowadays 
better investigated. As I just mentioned, the rainfall 
data, which is one of the information used by the 
author to prove that the water level increased rapidly 
despite of low rainfall, are inconsistent measurements, 
not only in 1929, but during the first decades of 20th 
century. Nevertheless, the hypothesis of Seabra seems 
coherent, considering a cross checking of different 
sources, and the thesis is nowadays fully accepted by 
researchers. Lysandro Pereira (1950) confirmed that 
the water in flood event of 1929 came from upstream to 
downstream. That means that the water coming from 
Pinheiros overpassed the levels in Tietê and the river 
flew in the reversed direction. Assessing the terrain, we 
can conclude that this is possible, because the meanders 
and the water mass coming from Pinheiros could have 
worked as barrier for the natural flow.

The great flood of 1929, is an analogy of the socio-

environmental dimension of the floods in São Paulo. 
The geomorphological characteristics of the urban site 
and the rainfall, considered at the time very long and 
intense, passing through January and February, played 
important roles. But the flood was a social product as 
well. Not only because of the floodplain occupation 
and other land use issues, but mainly because the 
hydrostructure operation by Light had increased the 
flood magnitude, in order to guarantee the use of the 
landscape as a profit platform, being through the land 
acquisition or power generation.

The waters invaded the entire floodplains of Tietê River 
in the city of São Paulo, including the floodplains of 
Pinheiros River (Custódio 2002; Seabra, 1987) and 
Tamanduateí. The Light made a very good photo 
documentation of this episode (see photos 11a-16), 
what reveals their interest for this event. The working-
class neighborhoods of Tietê Floodplain were flooded 
with extremely high levels and the impacts were very 
significant, not only because the water reached the 
highest level in the city since 1887, but also because 
the encroachment upon floodplain was already in 
an advantage stage, as shows the maps of Sara from 
1929/1930 (see maps 17, 18 & 19). The lands until the 
altitude 723.95m (Datum Imbituba – IBGE) around 
Ponte Grande, were affected, what means that streets 
such as Barra do Tibagy had more than 2 meters of 
water over the street level. The situation was much 
problematic in other lower streets as Capitão Matarazzo. 
It is not hard to suppose that in many regions, the water 
reached 3-meters-heigh, destroying many buildings. 

The newspaper Correio Paulistano (1929a) stated that 
the “floods assumed a very serious character”, reporting 
also that the railway transport was interrupted. The 
article completes, “The vast occupied extension, 
between Penha and Cotia, in the Tietê banks, is entirely 
transformed in a water table, seeing every building there 
built blocked by the waters”. Neighborhoods such as Bom 
Retiro, Canindé, Casa Verde, Barra Funda, Vila Maria, 
Pary, Ipiranga, Luz, Ponte Pequena, Vila Anastácio, 
Vila Leopoldina, Pinheiros and Lapa are mentioned as 
flooded. In the next day the same newspaper (Correio 
Paulistano 1929b), reported several people that had to 
leave their houses, and that the reservoir of Light in 
Guarapiranga had overflew. The water lowered very 
slowly and on February 22 1929, reported that the water 
decreased only 25cm comparing to the higher level on 
February 18. Seabra (1987) and Custódio (2002) provide 
a complete description of this event.
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5.4.2.6 . ARTICLES BY ULHÔA CINTRA & PRESTES  
              MAIA AND AVENUE PLAN, 1924-1930

Cintra (1924) and Cintra & Maia (1924, 1925, 1926), 
starting from an analysis of the urban growth of São 
Paulo and urban plans of European cities, proposed a 
road transport scheme to São Paulo (see project 8)1. 
The rivers and roads were integrated into this design: 
the external circular avenue skirts the Tietê River, being 
one of the main circulation vectors of the city. Another 
transport structure, a group of freeways with Y-shaped 
design, overlaps the Saracura and Tamanduateí Rivers2. 

What is new in this approach? Ulhôa Cintra and Prestes 
Maia traced the main road axes using the hydrography 
and inserted them now into a general plan with these 
vectors as part of a larger system: not anymore isolated 
roads, but a powerful transport network. Additionally, 
the city expansion towards the outskirts, resulting in 
urban sprawl, is implicit in their design conception 
with centripetal shape, as the avenues were pushing the 
people from the city center to the periphery. This kind 
of urban development used the rivers as main vectors 
and would be necessary if the central floodplains 
became more valuable and less dense.

These ideas attracted the interest of public sphere and 
Ulhôa Cintra and Prestes Maia developed a plan with a 
certain official status3. During 1924 and 1925, the City 
Hall supported two urban plans elaboration: Saturnino 
de Brito’s hydraulic report and the urban plan of Cintra 

1 The projects of Fonseca Rodrigues and Ulhôa Cintra in 1922 
and 1923, derived not only the studies conducted by Saturnino de 
Brito inside the Tietê River Improvement Commission, but also 
another group of plans developed firstly by Ulhôa Cintra and, later, 
by him and Prestes Maia and, lastly, just by Prestes Maia. The first 
proposals of this sequence were published between 1924 and 1926 
in the Boletim do Instituto de Engenharia, and the main synthesis 
was published later in the Avenue Plan (Maia, 1930). My interest 
in these documents is how the water issues were dealt, as the range 
of these plans transcends to multiple urban subjects. Leme (1990) 
presented a complete description of this projects that can be used 
for further information.

2 The actual Nove de Julho Avenue is over the Saracura River; the 
avenue indicated as D. Pedro I is actually the street adjacent to Ta-
manduateí, nowadays Avenue of State [Avenida do Estado], which 
follows to the Independence Avenue [Avenida da Independência]

3 An official commission was organized by the vice-mayor, but 
according to the Municipal Congress reports, during the session 
of November 9 1924, this commission was never gathered because 
one of the engineers, Gaspar Ricardo, could not take part. Even so, 
according to the vice-mayor, Cintra & Maia, very wisely, developed 
the projects extra-officially presenting them to the Municipality. 
The vice-mayor adopted the proposal as it was an official project, 
what pleased the two engineers.

Project 8: Top to bottom, schematic diagram of 
avenues from Berlin, Moscow, Paris and, finally, 
the proposal of Cintra & Maia for São Paulo 
(Maia, 1930)
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Top:  Photo 11a, Image of the great flood of 1929, 
during February (Source: Fundação Energia 

e Saneamento Archive, copyright)

Middle:  Photo 12, Image of the great flood in Pin-
heiros River, showing the Augusta Street submerged 

(Source: Fundação Energia e 
Saneamento Archive, copyright)

Bottom: Photo 13, 1929, picture showing 
the floodgates releasing water from Santo Amaro Dam 
to Pinheiros River (source: Fundação Energia e Sanea-

mento Archive, copyright)
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decided to remove the lagoons in Tamanduateí mouth 
previously sketched by Fonseca (Boletim dos Instituto 
de Engenharia, 1923) and Saturnino de Brito (1926) 
because these lakes “resulted in the loss of important 
areas of municipal terrains”. The impact of this decision 
by Ulhôa Cintra for future situation was huge, because 
the lagoons, although suggested initially as urban 
embellishment structures, could be used later as 
retention ponds in extreme peak discharges. Finally, 
Cintra’s final project had very wide Avenida Marginais 
(see project 9), with high capacity of capital circulation. 
These modifications represented an adjustment of the 
straightening project to ideological demands, for land 
availability and better mobility.

Therefore, the project for the Tietê River, through a 
design and action plan, had officially achieved a more 
complex dimension and embedded the dominant social-
environmental pressures. This is best represented by the 
speech of Godofredo Teixeira da Silva Telles5 (Correio 
Paulistano, 1928; speech from 29 September 1928):

“Until yesterday, all one saw in Tietê was the problem from the point 
of view of sanitation6. This is said in all the old documents on the 
subject: the Tietê Project, for the scope of suppressing the flooding and 
drying the valleys it seemed exclusively important to the public health, 
without even thinking about that it could affect any other primary 
interests of the city. But the importance of the subject has grown. It has 
grown with the city. And the Tietê problem has become a fundamental 
problem for the municipal administration. (...) The Tietê project will 
profoundly affect the situation of the city. It is no longer important to 
only consider the solution that this will bring to the flooded houses, 
the subject of sewers and the questions of mosquitoes. They now ask 
for relevance of speculative aims, the aesthetic scope and the very 
humanitarian interest of the undertaking, if we are attentive to the 
ample effects of the group. (...) It is easy to already foresee that the 
large liquid artery should establish a new axis for the expansion of 
the city. With canals to be the river, and good navigable conditions 
foreseen, drained and dried (…) adjacent floodplains, there is no way 
to doubt the transformations that São Paulo will go through. The 
neighborhoods of our industry will be displaced. The center of the 
commerce will have to be moved. Commerce will have to move its 
center. The city, without the obstacle of the current surrounding heaths 
[swamps], will extend freely to the river-shore. In the conquered valleys 
will be erected the new neighborhoods, with the modern character 
of distinct zones. (…) The means of transport will be others, other 
systems of terrestrial and fluvial communication with the suburbs. 
(…) The Tietê project will not only accelerate the expansion of São 
Paulo, as it will as well, above all, more especially, influence in the 
modes and processes of its growth.” 

In few lines Godofredo Telles recognized the underlined 
objectives of the Tietê projects and that the pressures for 
the urbanization of water were radically incorporated 
not only in projects but also in the political discourse: 

5 Godofredo Teixeira da Silva Telles was an influential city coun-
cilor, who would become in 1932 the next mayor of São Paulo

6 Godofredo Telles used the word ‘sanitation’ but the meaning 
of the word at this period was – as it still is – not very precise in 
Brazilian-Portuguese like it is in English. Using this expression he 
probably meant sanitation and urban drainage as well.

& Maia. Very soon, these two plans would merge in 
only one, as road design and rivers were not treated 
separately anymore. Cintra & Maia’s (1924) project, 
however, represented a step forward in the linkage 
between hydroprojects and industrial interests, which 
could use the interventions as ideological tools for the 
transformation of the landscape:

“São Paulo, because of its geographic position and lines that it 
irradiates, is a natural metropolis, from its immense area in South 
America that will perhaps cover, with time, other countries (…) For 
this policy to be a success it is crucial that, among other things, we 
organize our city in such a way so as to proportion to the numerous 
industries and the intense life that is being created, the maximum of 
comfort and facilities.” (p. 56, own translation)

Ulhôa Cintra & Prestes Maia (1926) captured very 
well not only the importance of the Tietê-vector for 
internal urban processes, but also its uses for intercity 
connections. The combination of internal (intraurban) 
and external (interurban) transport would make 
the Avenidas Marginais the most significant road 
connection inside the site of São Paulo: the fast axis 
shaped by the plain land of Tietê Basin would be an 
important landscape element for the industrial capital 
circulation of the entire State. Being road, rail or 
navigation, the Tietê was strengthened as an industrial 
transport axis.

In 1927, just after the Municipal Congress approved 
the hydroplan of Saturnino de Brito1, Ulhôa Cintra 
assumed the very same Commission that Brito was the 
chief2 and presented some significant modifications to 
the original project, according to the ideas developed 
by him and Prestes Maia3. The fusion of the different 
projects elaborated during the 1920’s towards a strong 
industrial-ideological proposition started, mainly, here. 

Cintra (Correio Paulistano, 1928) reduced the 
canal section in order to expand the land 4. He also 

1 On July 15 1927 the municipal congress formally approved the 
plan of Saturnino de Brito in the law numer 3.065.

2 The New Tietê River Improvement Commission was reorga-
nized according to the municipal Law 3.101, October 20 1927. 
Ulhôa Cintra is not mentioned in the law text, but his name was 
published in a newspaper article, in the same day, confirming that 
he was the new director of this board.

3 The roles started to be assumed: while Ulhôa Cintra would be in 
charge officially for the Tietê River projects, using a formal place 
in the City Hall and acting in the backstage; Prestes Maia would 
develop their comprehensive urban proposal, being the spokesman 
of the new project.

4 Cintra narrowed the proposed sections from Brito (1926): Type 
A1, from 90 meters-wide to 70 meters-wide; Type A2 from 105 
meters-wide to 90 meters; Type A3 from 120 meters-wide to 90 
meters. Ulhôa Cintra supported that the conveyance capacity 
would not me modified; however the increase of the canal dis-
charge capacity in later decades became also much more difficult 
in narrow canal.
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Top: Photo 14, Light produced a interesting 
documentation with some dwellers that 

indicated the relation between the flood level 
of 1929 and other events 

(Source: Fundação Energia 
e Saneamento Archive, copyright)

Middle: Photo 15, photo of the Pinheiros  
Mouth in Tietê during the great flood of 

1929 (Source: Fundação Energia e 
Saneamento Archive, copyright)

Bottom: Photo 16, image showing the 
Tucumã Street after the flood of 1929, in 

the wall it is possible to see the water mark 
(source: Fundação Energia e Saneamento 

Archive, copyright)
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to illustrate his plan (see photos 17, 18 & 19), showing, 
hence, a kind of ugly side of the floodplains that must 
be immediately improved, valorized, hygienized. 

Prestes Maia (1930), supporting the road transport 
(Leme, 1990), designed also a more complete circulation 
network scheme (see project 10) and uses the valleys and 
rivers as the main vector. For Franco (2005) the river 
flow capacity follows the avenue speed and capacity:

“The Prestes Maia’s Plan peculiarity lays in valleys axis occupation 
and implementing over them new radials [roads] required for 
structuring the urban expansion […]. Instead of transposing the 
valleys transversally through several bridges, the implemented 
model privileged the construction of avenues on the valley bottom, 
connecting the transportation to the same fluids mechanic rules 
that determines the urban water: the wider and longer a valley is, 
the larger the contribution to the respective basin and larger its flow 
capacity in the main axis.” (p. 156, own translation)

Custódio (2002) notes that Prestes Maia used the 
hydrography name what literally attached the rivers to 
the new avenues of his plans, to be construct in adjacent 
lands or even over the waterways. Hence, not only the 
occupation of the floodplain had now a proper design 
but also the circulation of capital, meeting the river 
morphology, could have comprehensive and efficient 
guidelines for its development. The Avenidas Marginais 
are posed as a main regional axis, which would be able to 
connect different parts of the spread and scattered city.

The urban plan of Prestes Maia had another indirect 
impact for the urban drainage. Because he supported 
the decongestion of the city center, expanding the 
urban fabric towards the outskirts – and, in order to 
get that, he developed a new freeway design and the 
promoted the road transport; the city would radically 
expand along the territory, increasing the impermeable 
soil and the run-off. The combination of floodplain 
encroachment, narrow canals, no retention lakes, and 
large impermeable area, resulted in an inconsistent 
proposal for urban drainage improvements. However, 
the interests of the ruling classes for a new reshaped 
city, deeply linked with the mentioned pressures for 
the urbanization of nature, found in the project of 
Prestes Maia a good expression of their ideas. The 
emergent industrial economy was more important 
than urban drainage; more important than improving 
poor population livability, pushed to the outskirts, even 
pushed to other faraway floodplains. All in all, the plan 
of Preste Maia would be the base for further urban 
development, all over the 20th century. 

urban fabric expansion toward the floodplain; floodplain 
valorization; fast transport vector adjacent to the rivers; 
and, what appears to be an old fashioned simple problem, 
the floods themselves. This same speech supported the 
new project of Ulhôa Cintra.

Two years later, Preste Maia (1930), in his Plan of Avenue 
[Introdução ao Estudo de um Plano de Avenidas para 
a Cidade de São Paulo], incorporated the project of 
Ulhôa Cintra (Correio Paulistano, 1928; Maia, 1930). 
This project is actually a development of ideas sketched 
earlier Maia himself and Ulhôa Cintra, along the 1920’s 
(see project 10). It can also be perceived as a synthesis 
of the ideological pressures over the urban plans, 
achieving a more scientific and comprehensive status. 
The interests of ruling classes to reshape the growing 
city are well represented by this plan of Maia (1930).

Maia posed the intention to remove working classes 
houses from the central floodplain and settle them in 
new industrial neighborhoods on the outskirts. For 
Leme (1990, own translation), “the extension of urban 
areas derives from the industrialization development 
and this extension is done through the expulsion of 
workers housing towards the periphery of the city”. At 
this stage of the urban development, the factories did 
not need to be in the center anymore; and the transfer 
of the industrial activities, including workers housing 
to the outskirts, would promote safe-and-dry-and-
valuable lands in central areas. 

Maia (1930, own translation) targeted the ‘gentrification’ 
of the floodplains: The use of ‘improvement taxes’, which 
increased the land costs for dwellers and landowners, 
was, for example, reaffirmed and portrayed as an 
important public dispositive for the land valorization 
and project financing. The author stated that “the 
rivers, valleys, railways, etc. create dead-end streets and 
undesirable neighborhoods”, naming several working 
class regions as, “Piques, lower Bixiga, Carmo”. For 
Prestes Maia, these low-income areas “do not match with 
the other parts of the city” and his suggestion for new 
avenues, especially the Avenidas Marginais, “will open, 
sanitize, make accessible and transform them in streets 
for circulation and commerce”. In other words, the land 
improvement was related to the removal of the so-
called “undesirable neighborhoods”, the working class 
settlements; related to a completely different land use 
in the floodplains. In order to strengths his arguments, 
the author uses many pictures of the great flood of 1929 
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Top: Photo 17, Tietê Floodplains 
around Vila Guilherme during the

 flood of 1929 (Maia, 1930)

Middle: Photo 18, Barra Funda 
during the great flood of 1929

(Maia, 1930)

Bottom: Photo 19, Ipiranga 
neighborhood during the flood 

of 1929 (Maia, 1930)
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Top & Middle: Project 9, plan of Ulhôa Cin-
tra developed in 1928, for the Tietê River

(Silva, 1950)

Bottom: Illustration 2, The beautiful Tietê 
River according to the plan of Prestes Maia.

The housing in floodplains look like 
parisian buildings (Maia, 1930)
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Top: Photo 20, Tietê River around Ponte
Grande and Canal Anastácio
during the flood (Maia, 1930)

Middle: Photo 21, The flood of 1929 in
Pinheiros River, close to Augusta Street and 

Cidade Jardim (Maia, 1930)

Bottom: Photo 22, working-class neighbor-
hood of Bom Retiro

during the great flood (Maia, 1930)
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Project 9: Top, the famous schematic
diagram of the Avenue Plan

(Maia, 1930). Bottom, the diagram
applied into a map, showing the

main avenues, most of them
over watercourses.
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2.5 .  THE CONTEMPORARY FLOODS AND THE 
CRYSTALLIZATION OF HISTORICAL PROCESSES

Top: Photo 23, A recent flood in Jardim Pantanal, 
low-income neighborhood located in Tietê Floodplain  

(Estado de S. Paulo, 2011)

Top: Photo 24, Picture from above of dwellers trying 
to save their things in Jardim 

Pantanal (Estado de S. Paulo, 2011)
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Almost exactly as it happened on February 18 1929, 
on the morning of December 8 2009, so 90 years 
later, inhabitants of Jardim Pantanal, a low-income 
neighborhood1 settled in the same floodplains of Tietê 
River in São Paulo, about 15 kilometers upstream of 
Ponte Grande, awoke with the water rising up to the 
ceiling height (see photo 23, 24 & 25). The rainfall that 
started on the night before summed 67,4mm in 12 hours. 
Surprisingly, the high water levels in the area remained 
unchanged for the next 60 days (Bedinelli, 2011) and 
10.000 residents were forced to leave their homes. The 
press headlined on February 9 2010: “Flooded Victims 
for 60 Days Protest in the Municipality” (Capriglione, 
2010, own translation). The hydraulic system is 
considered now fully operated, what means that the 
waters can be pumped to any place – as mentioned by 
Ricardo Toledo Silva (2011), in a lecture in March 14 
2011, at this time secretary of Sanitation and Energy in 
São Paulo State. Therefore, Jardim Pantanal, once again, 
was flooded as part of a management decision because 
the urban water system was supposedly saturated. The 
flooding of this plot would minimize general economic 
losses in other wealthy areas, where the waters could 
eventually be pumped to. This tragic condition for the 
local population was just one more new chapter in the 
long history of flood disasters in São Paulo, which many 
of the processes started in the 19th are still present. 

This event is a mere illustration how the contemporary 
city is still experiencing high impacts with flood events. 
Every year during the rainy months, between November 
and March, São Paulo, still experience frequent flood 
events. Custódio (2002) undertake a literature review 
in order to understand the significance and broadness 
of the urban flood in São Paulo. Mentioning public 
documents produced by the City Hall and the State, 
the author concludes that the critical points of floods 
(areas in the city subject to flooding) increased from 
292 in 1990 to 423 in 2000. Above all, the author also 
concludes that the most affected regions are slums 
regions. All in all, the most vulnerable people remained 
the poor. Custódio also assembled a table containing 
great flood events from 1991 to 2001. In Tietê River, 

1 The income of 36% of the families in Jardim Pantanal are less 
than R$1162,00 per month (approximately, in 2009, US$665.00 
per month/family). The family income is between R$1162,00 and 
R$2325,00 per month (about US$1328.00 per month/family in 
2009) for 53% (Spinelli & Capriglione, 2009). These values may not 
look very low for some cities, but due to the high cost of living in 
São Paulo, they can be considered extremely low.

there were 6 years recording significant impacts out of 
10 years.

Although, the flashfloods recently emerged as a very haz-
ardous type of inundation, especially in makeshift set-
tlements in hills, the floodplains of Tietê and other large 
tributaries, part of the macro-drainage system, are still 
very vulnerable. A photo of a flood event from 2011 (Es-
tadão, 2011) shows a similar situation of an image dating 
from the 1920’s (see photo 26 & 27). Both pictures were 
taken exactly in the same neighborhood, Bom Retiro, in 
Tietê floodplain, probably in very close locations. 

The industry federation [FIESP} estimated the losses 
related to this problem in R$3.4 billion [around US$1.7 
billion] per rainy month for the industrial production 
(Matuck, 2011), including operational costs, transport, 
machines and stock destruction. This same study also 
mentions that the biggest problem is the production 
affected by employees that cannot arrive for their daily 
job. Hence, even this research – made the industrial 
federation – portrays that the most important damages 
and costs are not exactly in industrial assets, but in 
the poor population. I take the risk to state that, if the 
losses of the entire city would be considered to calculate 
the costs of the floods in each rainy month, the total 
impacts would be several times the R$3.4 bilion found 
by FIESP. Above all, the most significant part of these 
effects are located in poor neighborhoods, slum-like, as 
shown by Custódio (2002). The estimative of this total 
amount is very complex and was not undertaken yet, 
because it includes several indirect costs as the traffic 
due to floods regions. During extreme events the GDP 
of the city during the day is drastically affected because 
the population cannot move from a place to the other 
in the city. The inter-city connections are also disturbed 
because the Avenidas Marginais are still the most 
important vector for this kind of transport.

Not only the flood situation remain very similar; the 
approach for ‘solutions’ or, at least, problem ‘mitigation’ 
is still very close what it used to be in early 20th century. 
The State developed 2 versions, one from 1998 to 2002 
and another in 2008-2009, of technical plan for urban 
drainage called ‘Comprehensive Plan of Macro Drainage 
in Upstream Tietê’2. I could not use these primary 

2 The original name is Plano Diretor de Macrodrenagem do Alto 
Tietê. Alto Tietê, or Upstream Tietê, is a political definition for the 
section of the river within the city of São Paulo. This is totally ab-
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sources but mainly secondary comments about these 
plans1 as Canholi (2001, 2010) and Custódio (2002). 
Mainly, this plans established maximum flows to the 
tributaries and developed strategies to accomplish 
this parameters. The suggested interventions focused 
in brick and mortar structures (concrete and steel 
structures) regarding the underground retention 
reservoirs, new hydraulic canals, increased conveyance 
capacity, dams, pumps, physical structures for water 
speed-reduction or speed-enchantment, and very few 
local interventions for larger room for the river.

Except about the construction of some adjacent parks, 
in a similar model of what was already proposed 
during the 1920’s, the political subject or any structural 
issues regarding the urbanization is not touched by 
these plans. Governments, each time, blame ‘nature’, 
the heavy rainfalls, trying to set a de-politicized and 
naturalized view about the events (see, e.g, Burgarelli, 
Ribeiro & Saldaña, 2011; or Estado de S. Paulo, 2009): 
as all humans were victims, as decisions in the city had 
never interfered in the environment, as the decisions 
made in the urbanization were neutral, deprived of 
environmental reactions, power relations or social 
struggles; deprived of history. 

How do the discussed processes between 1887 and 
1930 reflects in the contemporary city? The projects, 
plans, discussions, political disputes, construction 
works and also the floods, becomes, in the present, 
crystallizations of past. The impact of these earlier 
processes in the city is huge. Actually we can say that the 
city is a consequence of its history and, not differently, 
the present floods are consequence of these historical 
processes, of the described origins of the floods. The 
past time is carried to the present, in the shape of built 
structures, but also in the shape of political situations, 
power balance, and institutions; in the shape of 
economic orders, landownership and classes division; 
in the shape of ideological domination; in the shape 
of the urbanization development. Rephrasing one of 
our main characters of this history, Saturnino de Brito 
(Cintra & Maia, 1924), ‘we should not forget that the 
city is immortal, that it will always be a future’ and a 
past among us.

The socio-environmental history of the floods traced in 
this thesis arrives in the contemporary city. I will briefly 
summarize this crystallization of historical-geographical 
processes and the impact in contemporary floods, 

stract, not based in any geographical boundaries. The term Plano 
Diretor cannot be properly translated but it is a group of integrated 
measures and refers to a certain planning style that is just practiced 
in Brazil and few other Latin American countries.

1 These plans are not entirely available for public consultation, nei-
ther in web-based database, what does not attend to the Brazilian 
legislation.

Top: Photo 25, Flood in 
Jardim Pantanal (Estado de S. Paulo, 2011)

Middle: Photo 26, Bom Retiro flooded, as it used 
to be in thr 1900’s (Estado de S. Paulo, 2011)

Bottom: Photo 27, Bom Retiro flooded in the 
1920’s, in a very similar location to the photo 26 
(Estado de S. Paulo, 2011)
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Photo 28, The Avenidas Marginais
flooded during a summer storm

 (Estado de S. Paulo, 2011)
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of Sampaio & Paula Souza of 1891. 

However, this became an urbanization strategy through 
Prestes Maia proposal in 1930. For Prestes Maia, the 
rivers were the main urbanization vectors and – as his 
project had captured and also encouraged – the land 
pressure over these watercourses became huge. As an 
example, the Saracura Creek was brutally urbanized, 
covered and transformed into the Nove de Julho Avenue 
[Avenida Nove de Julho]. This road is part of the original 
Y-shaped structure designed by Prestes Maia and 
fundamental for his avenue plan. The same happened 
with the old Itororó Creek that was transformed into 
Vinte Três de Maio Avenue [Avenida Vinte Três de 
Maio], and it is also one of the main planned freeways in 
Maia’s project. These two avenues are frequent flooding 
places in recent events and examples not only of canal 
section compression, through adjacent freeways, but 
also extreme examples which the rivers disappeared 
under the roads, impacting the drainage capacity and 
increasing the impermeable land to radical levels. 
Above all, this kind of river encroachment increases the 
vulnerability, risks and impacts of adjacent areas.

iii. Water works modifying water flow: Many 
mentioned proposals were undertaken yet during the 
studied period, as the projects made by CSE between 
1892 and 1898, executed in 1890’s and 1900’s. These 
interventions are still crystalized in the contemporary 
city, as the Tamanduateí Canal and Anhangabaú 
Coverage. The straightening projects for Tietê, shaped 
since 1922 according to Fonseca Rodrigues, Saturnino 
de Brito, Ulhôa Cintra and Prestes Maia projects, was 
built between the 1940’s and 1970’s. This project had its 
path traced, in a more definitive way, by Ulhôa Cintra 
in 1928. The canal section and canal shape that was 
undertaken is very similar to the proposal of Cintra. 
Many of the suggestions raised by Saturnino de Brito in 
1926 were also undertaken such as the construction of 
the Ponte Nova Reservoir, upstream.

In the case of Pinheiros, the plans of Light were entirely 
concluded. The Pinheiros River was straightened and 
urbanized from the 1920’s, while the company was 
constructing the ‘Projeto Serra’, in order to divert 
water to Cubatão Power Plant. The hydraulic system 
was used for power generation purposes. On one 
hand, we should admit that these projects for Tietê 
and Pinheiros improved the conveyance capacity. On 
the other hand, this can be a very simplistic analysis 
for floods in São Paulo. These interventions increased 
the impacts because attracted the urban settlements to 
adjacent regions to the large infrastructure  and also 
contributed to establish a certain ‘city concept’ that 
increased risks and vulnerability of poor population, 
when did not induce the floods themselves. This was 
the case of the 1929 flood that had been increased by 

dividing them in four groups: (i) floodplain occupation; 
(ii) urbanization of valleys and coverage of waterways; 
(iii) water works; (iv) urban sprawl. This division is based 
in the classification made by Ostrowsky & Zmitrowicz 
(1991) to flood factors regarding the urbanization. 
I decided to add a specific topic for ‘urbanization of 
valleys and coverage of waterways’ because some of the 
rivers in São Paulo are not meandering, but its adjacent 
urbanization impacted the urban drainage. 

These four groups cannot describe the causes of floods 
in the city, because the problem has, as we have seen, 
more complexes aspects related to politics and economy. 
Anyway, these groups represent landscape transformation 
elements and provide a framework to assess the historical 
origins of contemporary floods regarding some 
crystallization of processes in the urbanization of nature. 
Each of these groups is related to urbanization of waters 
pressures described in section 2.3. 

i. Floodplain occupation: The population growth 
started to pressure the urban fabric towards the Tietê 
River. This process was inaugurated, as a systematic 
practice, around 1880’s after the slave abolishment and 
the arrival of increased number of foreign immigrants 
supported by international policies. Due to the 
flooding risks, the low valuable lands in floodplains 
were occupied by poor population that suffered with 
the inundations impacts. Barra do Tibagy Street, in 
Bom Retiro, can be used as a paradigmatic example 
of this historical process. Since the last decades of the 
19th century, the Tamanduateí Floodplains were also 
urbanized, mainly after landfill and construction works 
in the canal, completed in 1914. Nowadays, almost the 
entire floodplains of Tietê River and tributaries are 
occupied (see map). The Jardim Pantanal, flooded in 
2009, is located in the east floodplains of Tietê River. 
Nowadays, the entire floodplains are completely 
occupied within the urban site, despite of a small 
section upstream called Parque Econológico do Tietê.

ii. Urbanization of valleys and coverage of waterways: 
Differently of Tietê River, some tributaries inside 
the urban site of São Paulo are not floodplain rivers, 
as Anhangabaú Creek. Even so, in these cases, the 
urbanization brought serious consequences for floods, 
because, among other reasons, it forced the narrowing 
of canal cross section. In other words, the high land 
values pushed as much as possible the land towards 
the wet section, compressing the waters that, in peak 
discharges, overflow. Anhangabaú Creek, very early, 
before 1888, had experienced a similar process (section 
2.1.2.1). Sometimes, this urbanization pressure becomes 
so intense that the buildings and streets overlap the 
river space. In these cases the rivers are covered and 
completely urbanized. This practice started with the 
CSE projects also for the Anhangabaú, between 1892 
and 1898 (probably 1896), developed from the report 
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Top: Photo 29, The floods interrupt the transpor 
and the people cannor arrive in their jobs

 (Estado de S. Paulo, 2011)

Bottom: Photo 30, The Tietê River and the Aveni-
das Marginais during

a peak discharge (Estado de S. Paulo, 2011)
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can grow almost unlimitedly, as it happened in São 
Paulo, depending mainly of vehicles costs, externalized 
to the owners. The plan of Maia, choosing for road 
instead of subway system, for example, had also 
supported a low density urban model and this made the 
city spread over an enormous area. These outskirts are 
not like the North American dormitory city, with large 
gardens and permeable land, but makeshift settlements, 
characteristic of Latin American cities. We are talking 
about slums-like neighborhoods, which the lots are 
tinny and constructed land corresponds almost to the 
entire territory. Tucci (1997) organized a table that 
shows that the impermeable land is not proportional 
to density, what means that, in the case urban densities 
rates, as much denser the urbanization is, lower is the 
impermeable land used to settle the same population2. 
A second aspect impacted the land permeability and it 
is related not only with Maia’s project but with the entire 
sequence of projects developed during the 1920’s: the 
land valorization imposed by urbanization projects had 
expelled the poor population and made the historical 
center less dense. 

These same factors that increased the impermeable land 
can be used to describe the increase in soil erosion over 
the years. When the city was forced to the outskirts, 
the river heads had been impacted, increasing erosion 
and the river sediments. Saturnino had described 
this process already in his report of 1926, associating 
it to the deforestation. The urban micro-climate is 
also a consequence of this growth and it is a well-
known factor for floods in great metropolis. When the 
urbanized territory is very wide and its does not have 
an efficient network of free public areas, the rainfall 
rate can become concentrated during the day, what 
increases the peak discharges. The heat island effect is, 
in recent studies, considered a major factor for urban 
floods. The city concept strengthened in the 1920’s had 
leaded to this urban sprawling, which characterize the 
contemporary city of São Paulo. 

2 Using Tucci (1997) that assesses Brazilian cities, 2 hectares 
with 100 inhabitants/hectare mean 200 people in 10.000 m2 of 
impermeable lands; while 1 hectare with 200 inhabitants/hectare 
occupies only 6.670m2 of impermeable soil. This relation is just 
positive to low-density areas in densities rates around 50 inhab-
itants/hectare. These kind of density are not common in large 
Latin-American metropolis such as São Paulo that has density of 
about 120m2 in the urban footprint (Nadalin & Igliore, 2010).

the hydrostructures operation. A similar management 
situation happened in 2009. Firstly, as alerted 
Saturnino, these structures were not conceived and 
operated regarding flood defense objectives. Later, 
special anti-flood operations acquired legal power to 
control every structure in order to prevent deliberated 
actions, but, in extreme cases, the poor population was 
once again affected because of supposed damage costs 
management. 

iv. Urban sprawl: Impermeable land, soil erosion and 
urban micro-climate are associated to urban sprawl. 
The footprint of São Paulo measures nowadays more 
than 2.200km2 (Nadalin & Igliore, 2010) and modified 
the local climate and hydraulic behavior. The origins 
of this relation between urban sprawl and floods are 
related to some guidelines established in the studied 
period. 

The impermeable land, for example, increases the 
run-off in the river basin. Hence, the water quantity 
drained by the rivers becomes higher. On 18 February 
1929 – the day of the great flood – the discharge in 
Parnaíba Dam recorded 520m3/s (DAEE, 1982); on 
January 29 1976, the discharge was 1485m3/s (ONS, 
2010)1. This significant increase is not mainly a result 
of heavier rainfall, but higher run-off. The reduction in 
the park network suggested by Saturnino de Brito and 
concretized by Ulhôa Cintra in 1928 can be an important 
factor as it reduced absorption points. The use of linear 
park adjacent to rivers decreases run off because part 
of the water is captured before reaching watercourses. 
Nevertheless, the main aspect for higher impermeable 
levels is the extensive urbanization: low dense 
neighborhood spread over a vast territory, impacting 
an entire region. Maia’s urbanization guidelines favored 
this kind of urban development. Firstly, the choice of 
road transport instead of subways made possible the 
complete urban decentralization. Subways are very 
expensive structures for operation and construction, 
demanding high dense settlements. The road transport, 
on the other hand, represents a decentralized transport 
network, with low maintenance costs. The ‘road city’ 

1 This also shows that the entire hydraulic system and the canal 
conveyance had improved. Although the impact on January 29 
1976 were very high according to the newspaper Estado de S. Pau-
lo at this time, this discharge in Parnaíba would be unthinkable in 
the 1920’s. The drainage capacity was merely chasing the increase 
of the run-off.
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I developed, in this thesis, a multi-dimensional approach 
in order to understand the floods as socio-natural 
product in the city of São Paulo. The key moment for 
this analysis is comprehended between 1887 and 1930, 
when the floods emerged as a significant urban problem 
that brought high impacts to the population, especially 
the poor people that were pushed, by material means, 
to cheap and vulnerable plots. Hence, the history 
of the floods in São Paulo has a very strong politic-
economic component, as it has an environmental 
factor. The studied period refers to the beginning of 
the industrialization and the demographic boom of the 
city. The urban growth demanded a fast and intense 
process of transformation of nature. Besides that, in 
order to attend the emerging industry, the rivers and 
floodplains became the target of investments by the 
State and private companies to make of the waterways 
energy sources and support for high-speed transport.

Regarding the first dimension of the theoretical 
framework, which refers to the processual 
understanding of humans-nature relation, I tried to 
demonstrate how the floods are socio-environmental 
constructions, shaped along the time, in historical 
processes. That happened in São Paulo in more 
intensely since mid-19th century. The humans establish 
a dialectical relation with nature. In this interaction, 
the humans shaped the environment of São Paulo, and 
were shaped back by the several floods. Neither the 
floods, nor the projects are only natural, or only social, 
but both are already product of this dialectical relation.

About the second dimension of the relation humans-
nature, which discusses the space as a production, I 
developed an inter-weaved narrative about floods and 
hydroprojects, showing that the space is a product of 
nature and humans. The several hydroprojects developed 
between 1887 and 1930 illustrates how the space can be 
projected and this brings direct consequences.

The third dimension of humans-nature relation, about 
the urbanization of nature, was revealed through the 
comprehension of the relation between floods and the 
urban development. The nature in São Paulo, during 
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this period, had been quickly shaped into a completely 
urbanized space, transforming environment in 
resources for the urban-economic development.

For the forth dimension, about the transtemporality of 
the landscape, I discussed how the projects developed 
and undertaken during the study period, 1887 to 
1930, had been crystallized in the contemporary city. 
Not only the physical form of these projects remained 
strong in the landscape, but also their concepts and 
political strategies are still dominant. The historical 
socio-environmental processes arrived in our times 
and the floods arrived as well. If, on one hand, we 
cannot fairly recognize the old city from the 1920’s in 
the old pictures; on the other hand, the floods are still 
part of the daily life, through very similar processes, as 
the comparison between the events of 1929 and 2009 
showed. In São Paulo, we are still doing the same things 
that we used to do, as this brief history of the floods 
in São Paulo rescued: urbanizing floodplains, covering 
rivers, overlapping roads to waterways, controlling 
the waters in favor of the dominant classes, expelling 
low income populations to flood risky areas and, if 
necessary, flooding them (see, e.g. Custódio, 2002; 
Seabra, 1987)

Last but not least, the fifth dimension of the relation 
humans-nature, which claims the ideological dimension 
of the production of space, was developed through the 
research of the drivers and pressures imposed to the 
urbanization of nature process. Those that dominate 
the means of production, in the case of São Paulo, the 
industrialists allied to farmers, dominate as well the 
transformation of nature, using this to accumulate 
capital and reinforce power relations. The industrialists 
aimed having the landscape as a production platform 
for their own business. The landscape is not only 
used as the base of direct capital reproduction, for 
example, through the generation of electricity used in 
the industries, but also as a dispositive of political and 
economic domination; ideological. This is the case of 
the floods, which the poor population is subjugated, as 
they were pushed into risky areas. The consequences are 
political, psychological, cultural but, mainly, economic. 

The poor population needs to pay the cost of living in 
floodable areas; pay for water damage, for example.

The transformation of the landscape is, then, shaped 
by the ideology not exactly through the choice of a 
precise project, but by as a historical process that builds 
a general concept for the transformation. That was 
the case of Tietê and Pinheiros Rivers straightening 
projects and their development along the history. In 
some decades, the projects became each time even 
more precise, as well its contribution to the industrial 
landscape. When it could integrate the land valorization 
to capital circulation, being extremely positive to the 
ruling classes, the construction assumed a practical and 
eminent position. 

Hence, the floods in São Paulo fits not exactly in a purely 
natural process, which the waters simply raises in the 
Tietê floodplains as part of the hydrological system, but 
in a political and economic realm as well, which the 
waters are controlled and shaped by powerful interests 
and invade houses pushed to floodplains due to the low 
land value. At certain point, the workers had no other 
options but living with the menacing floods.

When I started writing this thesis and told the people 
that my research subject was about the floods in São 
Paulo, the paulistanos very frequently asked me: is 
there any solution for this terrible problem in our city? 
I dodged the answer; I dodged reaching anything that 
was fairly related to this issue in the development of 
my thesis. I felt that any answer would be inadequate. 
Maybe now I could take the risk and try to formulate 
a sort of an answer. The floods in São Paulo relate 
to the city geography and, mainly, to history, to the 
historical choices made in the urbanization process. 
Hence, we should never forget that this is not merely 
an environmental problem related to the urban site 
and climate of São Paulo; it is, as it always was also 
a political-economic problem. Reverting the urban 
flooding problem means, both, reverting the relation 
of humans and nature and reverting the economic-
political situation that shapes the urbanization.
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Top: Graph 8, Table with the 
highest water levels in every 

year between 1893 and 1949
(Silva, 1950)

Bottom: Graph 9, Table 
developed by Azevedo Netto  

(1960) with conversion 
factors for different historical  

altitude data in São Paulo
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4.1 . CONVERTING HISTORICAL VERTICAL DATUM

Earlier studies have tried already to achieve the water 
height of the great flood of 1929. I highlight specifically the 
report made by Department of Water and Power, DAEE 
(1982), called ‘Hydraulic Behavior of Tietê River between 
Penha and Edgar de Souza Dam’ [Comportamento 
Hidráulico do rio Tietê entre a Penha e a Barragem 
Edgar de Souza]. This study aimed to set alternatives to 
improve the urban drainage in São Paulo and understand 
the hydraulic properties of the river basin. The strategy 
adopted by the researcher was to build physical models 
and combine them with calculations. The main input was 
the water flow in Edgar de Souza Dam – formerly so-
called Parnaíba Dam – placed about 33km downstream 
to São Paulo. As mentioned in section 2.4.2.2, Light was 
the operator of this hydrostructure since 1901 and had in 
their archives the flow records. From the well-known land 
slope and the Dam discharge downstream, and building 
these physical models, the scientists of DAEE tried to 
estimate some water levels along history, including of the 
great flood of 1929. Therefore, the water height of 1929 is 
used as a project input for new works in Tietê Basin. 

The report (DAEE, 1982) did not use the rainfall data, 
not mentioning the exact reason. We can suppose that the 
researchers noticed that the rainfall information was too 
inconclusive. I could find references of 3 meteorological 
stations at this period, in Luz, Paulista Avenue and Alto 
da Serra (Seabra, 1987; Silva, 1950; Brito, 1926); however, 
an assessment of the information collected shows that 
they are not very consistence between each other – what 
could be perfectly fine considering the large territory and 
long distance from one station to the other – and that the 
data does not have a correlation with the dates reported 
in newspapers for great floods. The use of rainfall data 
brings some unpredictable elements to the model because 
the run-off is not known and the size of the territory 
supposes different precipitation distribution in space. 
Above all, the daily rainfall rates, responsible for flood in 
a meandering river like Tietê, have a behavior that is very 
difficult to be predicted in this river morphology, mainly 
considering that that are no enough information about 
urbanization and old meanders shape.

Some of these challenges were also faced by the DAEE 
scientist in 1982, but they were convinced that the use of 
the dam discharge downstream was a more reliable way 
to estimate the water height in the city of São Paulo. But, 
although developing a very coherent and precise study, 
some other problems emerged. The river basin was, 
already in 1929, operated artificially by pumps and dams. 
This is another strange and unpredictable element to 
the model, mainly because Light was directly interested 
in flooding some areas and maintaining the high water 
levels in reservoir (Seabra, 1987).

Therefore, the result achieved by DAEE (1982) is doubtful. 
The hydrograph published suggest that the water level in 
1929 reached the altitude around 722,50m (Datum IGG) 
close to the Ponte Grande [Large Bridge. Few meters 
upstream of Tamanduateí mouth]. However, if we assess 
the newspaper clippings from the period, we noticed 
that the press was headlining the transfer of families in 
flooded houses located in streets which the lowest level 
was above 723,00m (Datum IBGE-Imbituba). Although 
interesting, the study of DAEE cannot be used to answer 
the question: who and what part of the urban fabric was 
affected by the great flood of 1929? Some alternatives 
strategies to approach the problem are necessary. The 
photos published in newspaper are good indicators but 
they cannot provide precise and scientific answers. Hence, 
a combination of different sources is fundamental. 

In 1893, a hydrometric ruler was installed in Ponte 
Grande. The finality of this instrument was to measure the 
water level in this section of Tietê River and so contribute 
to the works of the Sanitation State Commission (CSE). 
Over the years, the River and Floodplain Inspection 
Department maintained the ruler supervision, even after 
the CSE extinction in 1898 (Silva, 1950). The levels of 
these rulers are very significant information source to 
understand the flood levels over the years (Graph 8).

The problem is that nobody knew exactly how to deal 
with this information gathered in the table (Graph 8): 
the relative water levels – related to an arbitrary level – 
if compared one year to the other, seems plausible and 
accurate, but the absolute altitude values – related to 
a fixed precise altitude (from the sea level) reference 
– was doubtful because the water in the maximum 
floods would not have reached the river banks, even in 
1929 event. Therefore, on one hand, there is something 
undeniably precious in this table; but, on the other hand, 
a codification of the data is necessary. The real altitude 
of the reference level must be reestablished according to 
current altitude standards.

A brief history about these annotations can be elucidative. 
In 1895, the CSE published a long report about the Tietê 
River and urban sanitation (Ferraz, 1895). Attached to 
this text, there were several plans and drawings, including 
a hydrograph with flood levels of 1893 and 1894. These 
lines were traced based, probably, in that same ruler 
that this Commission installed in Ponte Grande, in 
1893. Later, in 1902, Theodoro Sampaio described the 
maximum flood level in Tietê and he uses an absolute 
level for the altitude (Bernardini, 2007). Victor da Silva 
Freire, also wrote an article to the newspaper Estado de 
São Paulo in 1906 mentioning a water level in Tietê that 
seems to use this same ruler and altitude system1. 

1 Freire and Sampaio do not mention the altitude of the reference 
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The absolute altitude were not mentioned anymore 
in the article published by Correio Paulistano in 1914, 
written by Arthur Motta, Director of Waters and 
Sewages Repartition [Repartição de Águas e Esgotos] 
of São Paulo, about a dry period and water supply 
problems. The water level is given as relative numbers in 
centimeters over an arbitrary reference point. Anyway, 
Motta assembles a very interesting table containing 
maximum and minimum levels between 1902 and 1914. 
This same table was completed and used by the engineer 
Fonseca Rodrigues (Boletim do Instituto de Engenharia, 
1923) is his report for Tietê in 1922. He did not write also 
about the absolute altitudes. 

In 1926, Saturnino de Brito, for his report “Tietê 
River Improvements”, mentions the ‘zero of the ruler’ 
(the so called reference point, which can indicate, 
sometimes, negative values, when the water is under 
it). Considering all the documents researched, this 
is the first time that this information is stated clearly. 
Possibly, Saturnino de Brito was the first also in two 
decades, after Freire in 1906, to deal with the absolute 
altitudes in this ruler. He gives to understand that he is 
the one who sets a new altitude to the reference level, 
and this value is 716,680m, which is the number used 
later by many researchers including Lysandro Pereira 
(1950). Saturnino continues to use the table elaborated 
by Motta (1914) and Rodrigues (Boletim do Instituto 
de Engenharia, 1923). Nevertheless, the problem starts 
exactly in this reference altitude (716,680m). If we 
compare historical photos of floods with the altitudes 
achieved by the sum of the relative water levels of the 
table and this reference altitude (for example, in the 
case of 1929 event, 716,680m + 3,45m = 720,13m), 
we discover that the maximum levels in the table are 
much lower than in the pictures. I raise, firstly, some 
alternatives to analyze this problem: (1) the altitude 
needs to be converted to actual vertical datum; or (2) 
the level which Brito set was not in this altitude; or 
(3), and more probable, both, the altitude needs to be 
converted and it was not set correctly. 

This problem revealed very complex, demanding a 
connection between advanced historical and topographic 
knowledge. The professor Jorge Pimenta Cintra, from the 
Polytechnic Faculty of University of São Paulo, specialist 
in cartography history and topography, helped me in this 
investigation and confirmed the complexity of this issue. 
Public servants, mainly from Sabesp [Water Supply and 
Sanitation Company of São Paulo], contributed also with 
practical know-how. 

Besides the maximum water height table published 
by Saturnino de Brito (1926) and, in a complete 

level, only an altitude that the water reached in the ruler during an 
average river flow occasion. So, this information is not helpful to 
understand the altitude that the reference level was established.

version, by Lysandro Pereira Silva (1950); I used some 
complementary sources to solve the problem: (1) 
several technical reports elaborated for the Tietê River 
between 1894 and 1950; (2) historical manuscripts 
as the flood description by Theodoro Sampaio and 
Paula Souza; (3) newspaper articles from the studied 
period, retrieved from Estado de S. Paulo and Correio 
Paulistano; (4) historical photos documenting floods; 
(5) a cartographic survey made with high precision 
(supposedly class A) by São Paulo Municipality in 
2006, using sensors, field work and aero photometry. 

Two of these documents should be highlighted. Firstly, 
a photo of the flood of 1919, which shows the Tapajoz 
street completely flooded, which is significant because 
the Tapajoz Street is located very close to Ponte Grande 
in the altitude 722,80m (Datum IBGE-Imbituba), 
proving that the water reached this level in 1919 (see 
photo 9). Secondly, the group of articles published 
by Correio Paulistano that reported the emergency 
saving and displacements in the great flood of 1929, 
written between February 15 and 22. These articles 
contain the complete address of each reached building1. 
Families living in Streets such as Deoclediana in Luz 
Neighborhood (which starts in 723,00, Datum IBGE-
Imbituba) and many other in Pari Neighborhood 
(some of them running over the 722,70-723,00 contour 
(Datum IBGE-Imbituba), as the same Tapajoz Street), 
were removed from their houses and displaced to 
other addresses. These displacements were registered 
by the newspaper. Close to Ponte Grande there are no 
streets placed entirely in altitudes between 723,20m 
and 724,00m (Datum IBGE-Imbituba), what makes 
the assessment harder demanding a combination of 
sources and different years. 

If we consider that the flood in 1919 reached at least 
the altitude 722,90m (Datum IBGE-Imbituba), using 
the maximum flood level table (Graph 8), we discover 
that the flood in 1929 was 0,96 meters higher than 
in 1919, around the altitude 723,86m (Datum IBGE-
Imbituba; 722,90m + 0,96m = 723,86m). According to 
the absolute altitudes of the same table, the water level 
in Ponte Grande in 1919 was 719,17m and in 1929 was 
720,13m. This fact strength the idea that the reference 
level, so called ‘zero in the ruler’, needs to be converted 
to actual vertical datum. In other words, the 716,68m is 
not the same 716,68m that we know today in the official 
standard IBGE-Imbituba.

Before 1952, when IBGE (Brazilain Institute of 
Geography and Statistics, official organization in 

1 The number of the houses in the street was modified later by the 
municipality, which introduced a new system based in meters to 
determine the addresses, and the old numbers cannot be retraced 
anymore. The City Hall does not have a report containing the old 
numbers. This became a challenge in the analysis of the article.
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charge for cartography in the country) decided to add 
and adjust some altitude references of São Paulo to 
their database, including a vast survey made my IGG2 
(Oliveira, 2006); there were several different vertical 
datum system coexisting in the city. Although not 
frequently mentioned in recent studies, these several 
data were scientifically studied. Azevedo Netto (1960) 
organized a table with some conversion factor (see 
graph 9). Besides the IBGE and IGG data, it considers 
the existence of Sara, Light, RAE and some different 
data established by the railways. 

The Sara datum was set for the pioneer aero photometric 
survey developed between 1929 and 1930 in São Paulo 
by the company Sara Brasil. According to Lima (2012), 
this datum is based in the altitudes established in 
milestone in Ipiranga Museum by the Geological and 
Geographical Commision (CGG)3. Hence, the altitudes 
of CGG and Sara are the same. The Light datum is the 
altitude system used by the Canadian company and it 
is exactly the same adopted by the Polytechnic Faculty, 
which established a milestone in its building in Três 
Rios Street (DAEE, 1982). The RAE datum, which is 
very important for our research, is the datum used by 
Repartition of Waters and Sewages of São Paulo, a public 
company responsible at the time for water supply and 
sanitation. Finally, the data of the railways have different 
sources. The datum of the São Paulo Railways (Santos-
Jundiaí, SPR) was brought from Santos (Azevedo Netto, 
1960), probably from a maregraph installed in the port. 
The datum of Central do Brasil Railway was, probably, 
brought from Rio de Janeiro.

All of these data have their origin, apparently, in two 
basic sources: the first one is the so-mentioned rails 
brought from Santos to São Paulo by the British for 
the company São Paulo Railways in 1867; the second 
is a datum very similar to the system used by Central 
do Brasil Railways, possibly established by the Railway 
of the North (Estrada de Ferro do Norte) in 1870’s or 
by a pioneer survey developed in the first 4 years of 
CGG, from 1886 to 1890. I could not find any precise 
references of the origin of this vertical datum.

In late 19th century and early 20th, the engineers 
started to make systematic land surveys containing 
topographic information, in order to understand the 
urban site of São Paulo. I highlight the annotations by 
Theodoro Sampaio in the 1880’s and 1890’s and the 
reports written by Afondo A. de Freitas (Ab’saber, 1957) 
in 1900. We can add to these sources also the reports 
made for public works reports, written by engineers 

2 Institute of Geography and Geology, nowadays so called IGC

3 This commission was founded in 1886 by the Province of São 
Paulo (later the State) and had Theodoro Sampaio as the main 
topographer during the first years.

hired by the municipality and by the State, like the 
Sanitation State Commission (CSE), in operation 
between 1892 and 1898. Apparently, some engineers 
working in the city were not completely aware of the 
existence of different altitude systems and used them 
without the correct indication of adopted datum. From 
these two pioneer reference levels of São Paulo Railways 
and from Central do Brasil Railway (possibly coming 
from CGG, that I will call here CBR Datum), emerged 
the others data.

The difference between the altitude of the SPR Datum 
to the IGG datum (organization which succeed the 
CGG, in 1931 and had its database adopted by IBGE 
later) according to Azevedo Netto (1960) is 1,15m. 
This author also states that the difference between the 
altitudes in CBR datum to the IGG datum is 2,27m. The 
altitudes set by the railways, in both cases, are in a lower 
level than the altitudes of IGG.

In 1893 the RAE is created and it seemed to use the 
database of the Central do Brasil Railway for its plans 
and landmarks. In other words, the altitudes of RAE 
are supposedly based in the altitudes brought from 
Rio de Janeiro by the railway or used later by this 
construction. In 1901, the RAE published a map of São 
Paulo signed by Theodoro Sampaio, which contains 
a table of altitudes in the city in the bottom lower 
corner, with maximum and minimum altitudes of each 
neighborhood. The verification of the adopted system 
is very hard because of the urban growth, but the 
engineers decided to include the information related 
specifically of Paulista Avenue. The maximum altitude 
of this address as mentioned by RAE is 816,32m and 
the minimum is 813,12m. Comparing the maximum 
altitudes of this table and maximum altitude showed in 
the survey in 1:1000 made in 2006 by the Municipality 
of São Paulo, we find a difference of 2,39m, being the 
RAE altitude lower. That is a very similar difference to 
what Azevedo Netto (1960) noticed to convert the RAE 
datum to IGG, that was 2,31m. Hence, it means that 
RAE was already using this vertical datum in 1901.

Thus, Azevedo Netto (1960) seems to be wrong when 
he writes that the RAE organized its system after the 
SARA survey in 1930. Apparently, this system has 
already existed since the time that the Repartition 
(RAE) was created in 1893 and was based probably in 
a former system, the so-called CBR Datum (that can 
be called also RAE-compatible datum): If we compare 
the conversion values to the system IGG, according 
to Azevedo Netto, from RAE datum (+2,32m) and 
Central do Brasil Railway datum (+2,27m), we notice 
that they are very similar, what strengths the idea that 
they come from one same source. This datum was 
vastly adopted by public repartition, including those in 
the Secretary of Agriculture and Public Works, as CGG 
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and RAE, as well the Municipality of São Paulo in the 
turn of the century. Some data remained in another 
system, probably the SPR datum, especially regarding 
projects of roads and bridges. SPR datum has a very 
similar conversion values to IGG if compared to Light 
(+1,234m). Hence, RAE datum and CBR Datum are 
likely the same (around +2,40m) and SPR datum and 
Light/Polytechnic datum are also coincidence between 
each other (around +1,1m).

The engineer Pereira Ferraz in his projects to the Tietê 
River in 1895, for the CSE, seems to be originated some 
of the problems related to the adoption of altitudes and 
levels for hydroworks. He propably used two different 
data, SPR and CBR, not making any distinction between 
them. He adopts some levels used by Theodoro Sampaio 
in studies for CGG of 1891 that are, apparently, in CBR 
datum. Additionally, according to Saturnino de Brito 
(1926), Pereira Ferraz, in this same document of 1895, 
describes the structure of Ponte Grande, but Brito 
found strange that the levels were different than he 
knew in the 1920’s (Brito, 1926, p. 129): 

“The coordinate of the starting point of the Ponte Grande was 715.60; 
but it seems that there is a 1.40m difference between the leveling 
reference of the CSE (State Sanitation Commission) and the one 
currently adopted; in the profile EST. VI. We corrected this difference, 
with 714.20 the coordinate of the grade of that starting point.”

Nevertheless, Saturnino is very precise and direct when 
he writes about the vertical datum adopted in his report 
(Brito, 1926, p.86):

“A topographical study was done in order to have the coordinate of 
the spillway of the Parnahyba dam (709.65), referring to the “vertical 
datum” adopted by the Repartition of Waters and Sewers [RAE] and 
by the Directorate of City Hall Projects.” 

Saturnino also supplies very important information 
in this transcribed quote when he writes about the 
system used: the RAE datum is also used by the São 
Paulo Municipality. This fact is consistent with the 
article of Azevedo Netto (1960), in a description of the 
milestones in Retiro, marked, both, in datum Light and 
São Paulo Municipality.

Hence, we can assess that, regarding the maximum 
levels of the table (Graph 8) and the different altitude 
data, nor the correction of 1,1m used for SPR or Light 
datum, neither the 2,4 for the datum CBR and RAE, can 
lead to the flooded altitudes represented in the pictures 
of 1919 and 1929. The explanation is in the way that 
Saturnino assembled the table in 1926. He studied the 
earlier reports, mainly the report done by Pereira Ferraz 
in 1895, when the ruler in Ponte Grande was placed. 
Brito became confused with the altitudes used in this 
documents and noticed that there was a difference of 
1,4m in the levels of some structure elements of the 
bridge between his knowledge and the data gathered by 

Fonseca Rodrigues. Possibly, he concluded that there 
was a change in the vertical datum from the time of 
Pereira Ferraz. Saturnino de Brito thinks that every 
altitude mentioned by CSE in 1895 was set in SPR 
datum and makes a correction of datum to his report.

However, the levels of the floods used by Pereira 
Ferraz were already in a datum compatible with RAE, 
possibly datum CBR, and the altitudes of the structure 
in Ponte Grande were in datum SPR. The difference 
between these two levels (CBR/RAE and SPR/Light) 
is approximately 2,4m – 1,1 = 1,3 or, as it appear 
frequently, 1,32m.

The difference that we can perceive between the 
information mentioned by Saturnino (1926) and 
Pereira Ferraz (1895) is also 1,32m, considering floods 
level in every year. The strongest evidence emerges 
from the comparison of the flood altitude of 1893 
described by Pereira Ferraz (1895), 720,45m, and the 
flood altitude described by Brito (1926), 719,13m. The 
difference is the same 1,32m, repeated also for the flood 
of 1894. Aiming to achieve the datum RAE, Saturnino 
subtracted 1,32m from Pereira Ferraz, however, the 
numbers of Pereira Ferraz were possibly already in 
datum compatible with RAE. Pereira Ferraz supplied 
some information in datum SPR and other in datum 
RAE, originating the problems. The report made by 
Ferraz was done in the same secretary that RAE was 
established, strengthening the idea that the altitudes 
mentioned by him were already in datum RAE-
compatible.

Saturnino de Brito (1926) established the reference 
level in Ponte Grande (so called ‘zero in the ruler’) 
in the altitude 716,680m; but this same level was 
earlier in 718,00m in the works of Pereira Ferraz 
(716,680+1,32m), already in RAE-compatible datum. 
Saturnino thought, however, that the report was done 
entirely in datum SPR and subtracted 1,32m in order 
to change from SPR-compatible to RAE-compatible. 
This conversion ended to increase the difference and 
what was a subtraction operation became a sum; so, 
instead of 2,4m, the difference to the IGG datum, Brito 
made necessary to add 3,72m (2,4m+1,32m) to get the 
altitudes in the IGG referential.

There is an additional conversion to the actual 
standards. The IGG survey was developed considering 
the maregraph of Santos. When a survey based in this 
equipment found another from Torres, the difference 
was only 3 centimeters (Oliveira, 2006). The official 
organization decided to ignore the small difference, 
however there is a more significant discrepancy 
between the maregraph of Torres and Imbituba. 
Imbituba is, nowadays, adopted officially in surveys 
made using GPS and GIS technologies, as the 1:1000 
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map made by the Municipality of São Paulo in 2006. 
Oliveira (2006) wrote a thesis about that. In general 
he found differences between 0,049m and 0,143 in São 
Paulo. For our calculations, that a very precise measure 
is not necessary, I will add 0,10m. Therefore, the total 
adopted difference between the table assembled by 
Lysandro Pereira da Silva (1950) about the maximum 
flood levels every year and the survey made by the 
Municipality of São Paulo in 2006 is 3,82m. Hence, 
the flooded altitude around Ponte Grande in 1929 was 
723,95m (IBGE-Imbituba).

Ironically, most of the thesis in social science realm, 
such as Seabra (1987) and Ab’Saber (1957), stated 
correctly the flooding level of 1929, mentioning 
724,00m; but the works in the engineer and technical 
realms, like Silva (1950) and DAEE (1982), where not 
able to set approximately the real altitude of the great 
flood. Nevertheless, this can be just a coincidence, 
which the rounded numbers worked very well. All 
in all, using this calculation, I could deduce every 
inundation altitude between 1893 and 1930 and this 
described methodology was exactly the process used to 
established the water levels described in this thesis.
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4.2 . TIMELINE

1850 – Flood event impacted the Bexiga neighborhood close to Anhangabaú River
1851 – Works modify the trajectory of Tamanduateí River
1868 – Flood brings minor impacts to buildings
1872 – Some land and water works start in Anhangabaú Creek
1879 – Another flood with reduced impacts
1883 – Straightening proposal to Tietê and Tamanduateí elaborated by Baron Guajará
1887 – Bianchi Bertoldi develops the project made four years earlier
1887 – Significant flood reaches the city with severe consequences for floodplains settlements.
1888 – Slavery abolishment impel the urban growth
1889 – Proclamation of the Republic
1891 – Sampaio and Paula Souza present the studies for transformation of rivers and floodplains
1892 – CSE (Commission for Sanitation of the State of São Paulo) is created
1893 – CSE presents projects for canals in Tamanduateí and Tietê
1894 – The works for the Tamandauteí Canal starts.
1895 – The works for the Tietê Canal starts
1896 – Project for the coverage of Anhangabaú Creek is approved
1899 – The Light Company departures in Brazil
1900 – Light inaugurates the first electric tramway
1901 – Light inaugurates the Hydroelectric Plant of Parnaíba, downstream to São Paulo
1902 – Major flood event impacts working-class neighborhoods
1905 – Flood event impact the urban fabric 
1905 – The street over the Anhangabaú Creek is inaugurated
1906 – Another flood overpasses the water levels of 1902 and impacted the city
1907 – Significant flood event
1908 – Light inaugurates Guarapiranga Reservoir
1911 – Light buys lands and start developing the “Projeto Serra”
1911 – Cia City starts to make investments in real estate businesses in São Paulo
1911 – Urban plans for new roads, including one by Victor da Silva Freire, is elaborated
1913 – Pacheco e Silva develops a project for canal in Tietê, which has adjacent parks and tramways.
1914 – The Tamanduateí Canal is completed
1914 – World War I starts impacting the industrial growth
1915 – Jardim América opens a new urban vector towards Pinheiros River
1918 – WWI ends
1919 – A major flood event destroy many houses in floodplain
1922 – Fonseca Rodrigues develops a project for Tietê, invited by the city hall
1923 – Victor Freire invited Ulhôa Cintra to develop a new project based in Fonseca Rodrigues’s proposal
1923 – A great flood event
1924 – Saturnino de Brito is invited by the city hall to develop a project for Tietê River
1924 – Ulhôa Cintra and Prestes Maia start developing a proposal for the city
1926 – A significant flood impacts the city
1926 – The project of Saturnino de Brito is published
1927 – Brito’s project is approved by the municipal congress
1927 – Saturnino de Brito gives place to Ulhôa Cintra in the direction of Tietê Improvement Commision
1928 – Ulhôa Cintra presents several changes to Brito’s project
1929 – The great flood of 1929
1930 – Prestes Maia publishes his Avenue Plan
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