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1 INTRODUCTION 

The city of Petrópolis, situated in the serrana region of Rio de Janeiro State, is no exception to the rule 

when it comes to the population growth observed in most cities, and mainly in Brazil, where the 

urbanization rate today has reached around 80%. The phenomenon of urban growth is set against an 

absence of improvements in infrastructure that is detrimental to the quality of life of the citizens. Moreover, 

this has not even been the object of public policies aimed at avoiding the negative impacts on natural 

resources. On the contrary, these are becoming scarce due to the disorderly nature of the urban 

expansion on the periphery (Baptista and Calijuri, 2007).   

This phenomenon is also present in the city of Amadora, situated in the large metropolitan area of Lisbon. 

It is the fourth most populated city in Portugal. In the 60s, Amadora changed from being an industrial and 

residential suburb to a suburban city. As a consequence, the population flow and its concentration in the 

territory of Amadora – as well as in the surrounding area – have led to high pressure on urban space, the 

public services, and, of course, the organizations and institutions in charge of administering them. This 

condition configures a crisis of urban growth (Nunes, 2012). 

Although the cities present specificities in their formation and urban layout, the cultures coexist and feel 

the same socio-environmental impacts attributed to urban densification, aggravated by climate change, 

which, as a consequence, generate natural catastrophes.  In their search for solutions and alternatives, we 

have adhered to the U.N. international campaign, Constructing Resilient Cities 2010-2015, which 

addresses issues of local governance and proposes development of assets of good practices that would 

make all communities more resilient after facing disaster situations.  

Both seek to articulate the managerial instruments of prevention with the urban planning, as well as the 

information programmes, mobilisation and awareness with the aim of reducing disaster risk.  

Thus, the objective of this study is to verify possible solutions to minimize the impacts of urban flooding 

and reflect on the importance of the strengthening of the culture of resilience in the alternative practices of 

local communities, as well as considering assumption of a philosophical posture towards the common well-

being of the world community while acting locally. 

At this point, it was considered basic to include a Spiegelberg (1971, p. 522) presentation of a Gabriel 

Marcel’s (195-), the Christian Existentialist, as well as Merleau-Ponty’s (1996) expression to describe the 

relationship subject-world density - “être-au-monde” - which clarifies the inextricable: the man insertion in 

the world and the world presence on man. In this sense the phenomenological posture demands that 

relationship also is to be assumed “as a life-style” (Fraga, 2009, p. 114) what is obviously fundamental for 

the concretization of the proposition presented above.   

 

2 METHODOLOGY 

In opting for the case of Amadora as a reference to an analysis of the Brazilian reality, it is prudent and 

could be productive, due to the cultural proximity to Brazil's cultural origin and the logic of Portuguese 

language, as, albeit situated on the European continent, Portugal inevitably left undeniable cultural traits 

(Lima et al., 2016, p. 896). 
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Upon embarking on this study, a query on the part of Dartigues emerged as  an  alert  regarding  its  

development. He  asked: “would  it  be possible to conceive of  dignified humanity without philosophers?” 

(Dartigues, 1973, p. 89). For the second time, this provocation, stimulating in its reflections about the 

environmental theme, motivated a second question, one regarding management: would it be sufficient to 

have a theoretical base for management practice from which philosophical fundamentals were lacking? 

In view of the theme's orientation towards the social, fundamental phenomenological philosophy elements 

at the base of this discussion were considered to be a necessity. This is because Phenomenology, despite 

making clear its own conception of method – not a path to be followed a priori, but that of the things 

themselves, in an insertion into the movement of that which happens, distinguishes the traditional 

justification of the action from its legitimation in the world of the living, implying imbrication between fact 

and value (Fraga, 2009, p. 44). Besides this,  

“The possibility of dialogue between the Philosophy of Experience and Phenomenology 

is important […] because it makes the criterion of Relevance appear, which reveals the 

philosophical meaning of the administrative action. This, as well as being intentional, 

conscious and essential to the human mind, becomes more comprehensive than mere 

justification of the results, seeking legitimation only after consideration of the implications 

of its application to practice, in the real world.” (Fraga, 2009, p. 44).  

Therefore, this legitimate self-assertion in the face of the action coexisting authentically in common in 

resilience, reveals the synthesis aspired by Phenomenology and the Philosophy of Experience: result and 

consequence taken as universally indissociable in the discourse and practice in the action. This 

recognisably ambitious proposal , given the fragility of the ethical posture in day-to-day human life, is the 

aspiration of this study/proposal. 

 

3 FROM THE URBAN SPECIFICITIES TO THE GENERAL NOTION 

There are innumerable factors that interfere with the result of construction in city space, such as the 

configuration of the site, the different interests on the part of the agents and actors, along with the local 

culture, which directly interfere with the appropriation of the place. 

In 1846, the German engineer, Júlio Frederico Koeler presented the project for the Vila Imperial de 

Petrópolis, which was in a tentacular form, accompanying the courses of the rivers and streams, and 

divided into a dozen blocks around the centre (Figure 1). 

 

 Figure 1 - Plant of Petrópolis (1846) 
Source: Souza, 1995 

 

Observing the project and associating it to the decree in the period, an urbanistic plan was contemplated, 

with clear indications of zoning, roadway hierarchisation, occupation and construction norms, differentiated 

land division, environmental protection, water supply and sewage disposal. Among the actions of Barão de 

Mauá, the introduction of railways marked an emblematic historical period. The first railway in Brazil, 

inaugurated in 1854, linked the port, Estrela on Guanabara Bay to the foot of the Serra de Petrópolis 

mountain range (Souza, 1995). Furthermore, considering the topography of the place with its geological 
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and geotechnical peculiarities, the characteristics of the Mata Atlântica forest, and the course, volume, etc. 

of the rivers involved, we conclude that the plan was perfectly adequate for the natural conditions of the 

site, and, therefore, devised founded on scientific premises (Souza, 1995). 

Regarding the design and use of the centre, the relation between the roadway system with the Serra da 

Estrela highway, the categories, dimensions and destinations of the periods, indicate there was 

intentionality in the urban design. The origin of the city of Petrópolis featured a path that did not follow the 

general urbanistic pattern, resembling a chessboard, not even the colonial Portuguese pattern with an 

irregular path, with rivers in the background of the plots of land. Originally it was destined to be a work of 

imperial determination, a scientific idealisation of European construction (Souza, 1995). 

With the accelerated urbanisation process as of the 70s, the disobedience of the environmental protection 

and preservation laws have increased the magnitude of the impacts to extreme levels (Figure 6). The 

population increase has led to a greater quantity of sewage dumped into water bodies. As the land 

adjacent to the rivers had already been occupied, concentration of population in the central area of the city 

and valley bottoms has led to a great occupation of the surrounding region, driven by property speculation 

that has neglected the non-occupation distances established by law (Baptista and Calijuri, 2007). 

The municipality of Amadora (1960-1974), situated in Lisbon's first expansion zone, had the following 

principal urban growth inducing elements:  

“The railway line, the roadway network (in particular the royal highways and, later, the 

regional network), plus the creation of a vast area adjacent to Lisbon where large 

manufacturing industries have been established (Venda Nova). Thus, the proximity and 

easy access to Lisbon, along with the exit of residents from the capital due to the 

expansion of tertiary activities, are factors that explain the growth in demand for housing 

and installation of economic activities in Amadora.” (Castro, 2016, p. 13). (Figure 2) 

 

 Figure 2 - Map of Amadora, area adjacent to Lisbon 
Source: Google Maps, 2016 

 

In this way, Amadora rapidly constituted Lisbon's most important suburb – notably becoming the fifth 

largest housing nucleus in the country (Salgueiro, 1987, p. 132) in 1960.  The case of Amadora is 

significant in terms of how suburbanisation constituted the most important process of population 

redistribution in the Lisbon agglomeration in the 50s, 60s and 70s (Nunes, p. 124-125) – akin to the main 

European cities (Champion, 2001). 

The specificity of the Lisbon Metropolitan Area overlapped, among others, phenomena like the 

suburbanisation and periurbanisation; the successive diversified flows of immigrants; the urbanisation and 

rehabilitation of the historic districts (Mendes, 2008); the deindustrialization and industrial relocation; the 

deconcentration of economic activities and litoralisation linked to tourism and leisure by means of notable 

improvements in accessibility (Castro, 2016).  

Among the elements considered in the physical formation of these cities, one may notice that the natural 

geographical characteristics are not addressed in a consistent manner, and the site becomes the 

preponderant articulating component between nature and the city. Some scholars of urban form perceive 

the site as a product of articulation of the parts that form the natural environment, such as water courses, 
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lakes, oceans, relief and vegetation, but each of these parts is not studied separately. Besides this, both 

evolve differences of hierarchy and status, and the latter are established as constitutive of the different 

meanings attributed to the suburban experience.  

The site is perceived as the primordial element in the spatial configuration of the urban form. The elements 

that comprise the space, such as roadways, plots of land, buildings and the possible arrangements among 

them, give rise to other elements, such as blocks and their layout, which comprise various models and 

give rise to cities. Moreover, it is possible to identify the ways in which they will be vulnerable, and also 

develop solutions to minimize the impacts of natural catastrophes. 

In parallel, one must also observe that cities present other systems of meanings, other spheres and 

nuances of social practices. Drawing from philosophical thought, according to Wittgenstein, the discourse 

of the city has its particular language games that differ in their logic and reach from those manifested at 

the linguistic level, and within this, in their distinct thematic plans. On the other hand, Victor Hugo 

homologated the city as a book (Margulis, 2009, p. 89) 

For Barthes (1990, p. 260), “the city is a discourse, and this is truly a language: the city speaks to its 

inhabitants.” The city does not only function, but also communicates. Based on this presupposition, the 

cities are an immense laboratory of trial and error, success and failure, in terms of construction and urban 

design. It is in this laboratory that the urban planning should learn, devise and test its theories (Jacobs, 

2000). Therefore, more than knowing how to plan, it is important to know how to interpret the lexical 

polysemy of the city, which houses the old and the contemporary, whose existence is complex and dense. 

 

4 THE URBAN DRAINAGE PLAN: PROBLEM AND SOLUTIONS 

A significant part of the impacts caused by natural catastrophes are accentuated in urban areas that 

present an accelerated, disorderly urbanisation process, without planning and implementation of actions 

that are conducive to adequate land occupation. In the absence of norms that regulate such occupation, it 

is inevitable that large areas become impermeable, due to buildings, pavements, paved streets, and the 

urban densification itself. 

Compensatory drainage measures, such as: infiltration trenches, permeable paving, and micro reservoirs 

for runoff containment, have proven to be good control instruments for surface drainage. Their use has 

become possible through urban drainage planning that has begun to oblige new constructions to adopt 

alternative means of urban flood control (Souza and Goldenfum, 2001). 

In an attempt to minimize the effects of flooding caused by heavy rain, the cities of Petrópolis and 

Amadora have identified a need to implement urban drainage plans, as set out below. 

Since the natural catastrophes suffered in 2011 and 2013, the city of Petrópolis still awaits release of the 

Federal and State funds to carry out the works that are required, including those to minimize the impact of 

heavy rains like those suffered in January this year.  

As rightly pointed out by the Mayor, Rubens Bomtempo, “rainfall on this scale is not just a problem for the 

municipality, but for the whole National Civil Defence System. It is necessary for everyone to play a part, 

but this is not happening. Throughout 2015, for example, we requested INEA (Instituto Estadual do 

Ambiente) [State Environment Institute] to dredge our city's rivers, but nothing has been done till today.” 

(Prefeitura de Petrópolis, 2016). 

In 2013, the Ministério Público [Public Ministry] filed a Public Civil Action so that Petrópolis City Hall, the 

Rio de Janeiro State Government and INEA would execute works to prevent the Quitandinha and 

Piabanha rivers from overflowing, contemplating an engineering project and reforestation of the respective 

riverbanks. Besides this, it requested proposals to solve the problem of unstable mountainsides in the 

municipality, such as slope containment works and removal of residents from risk areas (Jornal do Brasil, 

2013). 

The difficulty in abiding by rules, norms and procedures that are not necessarily adequate for the cultural 

peculiarities, or, as in the case of the Brazilian public administration, considering that the public 

environment possibly contains traces of patrimonialism, and does not possess adequate material 



 

3106 
 

conditions to execute the scheduled tasks, opens up a path for formalism to arise.” (Lima et al., 2016, p. 

896), that is, a certain type of diversion for the purpose of pretending to do. 

It is important to mention that there is occupation of a great part of the Quitandinha river basin, the result of 

the growth experienced in the city over the last few decades. “This expansion has contributed to the 

aggravation of the drainage conditions in the basin, such as increasing ground impermeability that leads to 

greater potential for water courses to overflow. These events have become progressively more frequent.” 

(Amaral et al., 2015, p. 2). 

Finally, in accordance with the Municipal Basic Sanitation Plan for the city in question, improvements are 

necessary in the infrastructure and operational installations of drinking water, sewage, urban cleaning and 

handling of solid residues, as well as drainage and handling of urban rainwater. 

In 2008, the Lisbon City Hall approved a drainage plan that would provide for, among other infrastructure, 

the construction of a tunnel between Martim Moniz and Santa Apolónia to divert excess river flows that 

had frequently caused inundation of the squares, Praça da Figueira and Terreiro do Paço (Publico, 2014.) 

After approval, "the development of the Plan was concluded, in effect constituting a 20-year planning 

instrument for the city's drainage network", covering an area of 10,282 hectares, which, according to the 

proposal, included the municipality of Lisbon and parts of the Amadora, Oeiras, Odivelas and Loures 

municipalities. The project would also involve flood control in the Alcântara basin, construction of a 

reservoir between Benfica and Campolide, and another in Avenidas Novas (Publico, 2014). 

Besides this, the Oeiras and Amadora municipal chambers, respectively, by means of Proposta de 

Deliberação [Proposed Deliberation] no. 109 - CMO, and no. 73 - CMA, both dated 24th February 2016, 

unanimously decided to ratify the decision of the Conselho de Administração dos Serviços 

Intermunicipalizados de Água e Saneamento [Administrative Board of the Intermunicipal Water and 

Sanitation] of the Oeiras and Amadora municipalities, thus commencing the procedure to create a project 

(Projeto de Regulamento de Drenagem de Águas Residuais dos Serviços Intermunicipalizados de Água e 

Saneamento dos Municípios de Oeiras e Amadora) to regulate the drainage of residual waters (Câmara 

Municipal de Amadora, 2016). 

Based on the above, it is possible to verify that the application of urban drainage may be as much by 

means of structural measures as by non-structural ones, taking into account the premise that intervention 

must begin in the upper reaches of rivers, thereby increasing the effectiveness of the drainage and 

reducing the possibility of floods in other places downstream. 

For the sake of clarification, the non-structural actions seek to discipline territorial occupation, people's 

consumer behaviour and economic activities. Considering those most adopted, the non-structural 

measures can be grouped as follows: actions to regulate land use and occupation; environmental 

education aimed at control of diffuse pollution, erosion and waste; flood insurance; flood forecast and 

warning systems (Canholi, 2014). 

By means of delimitation of areas subject to flooding along with risk assessment, it is possible to establish 

zoning and respective regulation regarding construction, and also eventual individual protection works 

(such as installation of panel barriers, watertight doors, and others) to be included in existing 

constructions.  

The viability of the adjustments by means of hydraulic and soil use modelling is a way of mitigating the 

impact of the urbanization process, at the same time that an attempt is made to, for example, restore the 

natural hydrological conditions of the rivers. It also requires use of the peak rainfall, not only its diversion. 

Therefore, in places where such systems are applied, planning must be integrated with the urban growth, 

that is, with the urban landscape (Gonzalez, 2014). 

According to Pompêo (2000), sustainable urban drainage presupposes integration of water in the urban 

environment, and its synchronisation with the hydrological cycle, taking into consideration the ecological, 

environmental and landscape aspects along with leisure opportunities. 
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Such works may not put an end to flooding, but will probably reduce their frequency and minimize their 

effects. In this sense, it is always valid to seek alternatives for cities and their inhabitants to better resist 

natural catastrophes and be more resilient. 

 

5 THE CULTURE OF RESILIENCE AND ITS PARTICIPATIVE PRACTICES 

As Lefebvre (2001, p. 113) rightly observed, “only groups, classes or fractions of social classes capable of 

revolutionary initiatives can undertake, and fully carry out, solutions to urban problems; with these social 

and political forces, city renewal becomes the work.” 

The relevance of the human in the results of experience is the meaning sought by philosophical positions, 

implying engaged self-determination and profound discussions about the issue of the other end of the 

social. “The relevance is justly the criterion whose level in administrative action, in being more 

comprehensive, […] considers the consequences of this action for the human.” (FRAGA, p. 44). This is 

irrespective of the formal governmental administration or initiatives taken by private organisations, or even 

of isolated action performed by small neighbourhood groups, since the human being will always be 

involved. 

In Petrópolis, there is an organization called Núcleos Comunitários de Defesa Civil (NUDECS) [Community 

Civil Defence Nuclei], formed of residents trained by the City Hall to act as volunteers in the prevention of 

natural catastrophes.  

Since 2013, 500 have been trained for the 54 nuclei established. Furthermore, a Comitê de Ações 

Emergenciais [Emergency Action Committee] has been created, its purpose being to debate what is being 

done to render Petrópolis safer with regard to the heavy summer rains. Another mobilisation initiative of 

the local community is Projeto Fortalecendo a Resiliência aos Desastres [Strengthening Resilience to 

Disasters Project], committees for school safety of formed in schools with the aim of presenting the basic 

concepts of what constitutes risk (Prefeitura de Petrópolis, 2017). 

Faced with delay in the drainage works for the Quitandinha and Piabanha rivers, Petrópolis shopkeepers 

have developed a culture of resilience in order to prevent floodwater invading their stores. It is observed 

that increased awareness of risk leads to investment in protection to safeguard against loss due to the 

rains.  

To illustrate the above, we highlight the initiative of two local shop owners. One had always had his shop, 

situated in Rua Tereza, invaded by water whenever the Quitandinha river overflowed. He used to attach 

quite a low panel barrier, but, after the 2006 flood event, he decided to increase the height to 1.20m 

(Figure 3). 

 

 Figure 3: Ever higher flood levels demand ever higher barriers. Source: Globo/G1, 2016. 
Figure 4: Shop front flood barrier wall 2m high. Source: Globo/G1, 2016. 
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After 30 years, having suffered six floods, in each incurring a loss estimated at R$ 50 thousand, another 

storekeeper built a containment wall almost 2m in height, an investment worth over R$ 10 thousand  

(Figure 4). 

Based on experience and increased risk awareness, as a response to minimize the problem, shopkeepers 

and community representatives, in the face of the fragility of public policies, have taken upon themselves 

the responsibility and the decision-making power, thereby strengthening their culture of resilience. 

In 2017, the Petrópolis City Hall approved Projeto Calçada Limpa [Clean Pavement Project], which 

stimulated the local commerce to place refuse collection bins in front of their premises, including 

separation of organic waste and recyclables. So as to ensure participation of these businessmen, an 

information campaign was also conducted.  

The local councillor, who presented the bill of law for this project, stresses the following benefits: “As we 

live in a city with rugged terrain that is detrimental to us, we need to be very careful about our rubbish. So 

this project will aid conservation of the environment and promote public health, given that it will avoid 

disease outbreaks, avoid obstruction of street drains that relieve runoff and flooding.” (Diário de Petrópolis, 

2017). This responsibility is also attributed to the shopkeepers and other members of the local community. 

It is worth remembering that these are alternative practices to mitigate the effects of heavy rain, but it is 

vital that there be greater mobilization and partnership on the part of the public authorities. 

Based on the Campanha Construindo Cidades Resilientes [Constructing Resilient Cities Campaign], the 

city of Amadora, wishing to place emphasis on the local level, launched the so-called Local Campaign, 

“Sempre em Movimento, Amadora é Resiliente” [Always on the Move, Amadora is Resilient] to run from 

2010 to 2015. The Local Campaign team mobilised the diverse stakeholders (municipal services, local 

agents, civil society groups, universities and specialised organisations, offering them partnerships and 

local alliances. Several workshops and public sessions were organised to explain the benefits and the 

commitments necessary to guarantee a more resilient community. This campaign accumulated over 30 

stakeholders, and there was intense mobilisation (Carvalho et al., 2013). 

Social networks have been remarkable in strengthening the culture of resilience: Amadora Resiliente 

(Facebook) provides information ranging from how to proceed in case of heavy rain to techno-operational 

communications from the Instituto de Meterologia YouTube [YouTube Meteorological Institute] on how to 

reduce disaster risk on the municipal scale; Canal Amadora Resiliente (YouTube channel) is the audio-

visual space of the Making Cities Resilient Campaign – Amadora and the Projeto Amadora Educa 

[Amadora Educational Project] (Figure 5). 

 

 Figure 5: Amadora Educa 2016  
Source: MCPC of Amadora, 2016 

 

The relevance of the human in the results of experience is the meaning sought by philosophical positions, 

implying engaged self-determination and profound discussions about the issue of the other end of the 

social. Turing back to relevance it is important to emphasize its key to relevance, according to the posture 

that aggregates the phenomenological essence to the philosophical experience of John Dewey (1979) is 

the consideration of the consequences of the action as inseparable from the result, at any level or in any 

situation.  
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It is perceived, therefore, that the resilient city, in the domain of natural catastrophes, has a greater 

capacity for preparation, adaptation, anticipation, learning and self-organisation due to external shocks 

(Santos, 2009). 

 

6 CONSIDERATIONS 

Reflecting on Dartigues (1973), perceiving that “the relationship of each person with the world is as 

singular as each person”, clarifies that there is mutual enrichment among the multiplicities of singularities 

in the ordinary world. It makes one see that the posture of the agent in the administrative action may 

strengthen authentic sharing towards participative administration, broadening its possibilities, “[…] not only 

based on universal abstract principles, but also on resumption of co-humanity with “mutual respect” 

through “co-responsibility”, concretely among neighbours and public and private administrators in the 

cities.” (Dartigues, p. 151). 

They may be considered alternative multipliers of the good practices implemented, as of the moment that 

these communication channels and interaction can amplify the number of citizens with knowledge of self-

protection measures, besides the awareness and participation of the various community stakeholders in 

determining strategies to reduce disaster risks with planning and increased awareness.  

Finally, it shows the importance of care in its various concretisations, understandable by all and capable of 

inspiring fundamental values and attitudes that strengthen the culture of resilience, simultaneously 

contributing to the self-protection of communities in situations of disaster risk, considering the community 

of the world in authentic co-humanity, regardless of whether a situation experienced is easy to cope with or 

challenging, accompanied by risk of major disaster. 
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1 INTRODUCTION  

The connection between resilience theories and human intervention methods such as coastal 

management and tourism activities was and remains to be an interest of many researchers in local and 

international scales. The interest of researchers arises from the growing environmental threats to coastal 

areas and the importance of tourism in the local and global economies. Their work has focused in two 

main directions. One direction has focused on measuring ways to decrease the negative effects of tourism 

on ecological systems. The second direction has been to investigate better ways of incorporating tourism 

activities within coastal management plans and increasing tourism’s contribution to coastal resilience 

rather than focusing only on reducing its impact on the environment.  

Harvey (2006) highlighted that there is a major knowledge gap in the study of the ability of coastal 

megacities and small communities in the Asia-Pacific region regarding adaptation to changes. He 

recommends that giving more focus towards developing planning systems, assessment methods, and 

coastal management techniques could fill such a gap. Pisano (2014) highlighted the need to incorporate 

the resilience concept when dealing with our vulnerable systems including coastal areas.  

Luthe and Wyss (2014) highlighted the knowledge gap in the study of the relationship between tourism 

governance and resilience and emphasised that resilience has an explanatory power to clarify ways that 

tourism activities could adapt and even transform under various pressures. Luthe and Wyss (2014) also 

highlighted how tourism systems could be approached as interrelated Socio-Economic-Ecological Systems 

(SEES) and that developing resilience in such systems would increase their capacity to deal with stresses 

while maintaining the stability of a tourism-related economy and at the same time ensuring the diversity 

needed for innovation and future development. They discussed how current assessments of functional 

tourism networks complement resilience understanding and how tourism systems could adapt with both 

slow and prompt change processes. In the New Zealand context, there is a knowledge gap regarding 

assessing the resilience of coastal tourism destinations. The attention has been given to evaluating the 

socio-economic and environmental impacts of tourism in coastal destinations in relationship to climate 

change.  
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