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Abstract 

Anthropogenic interventions in the natural landscape became recurrent from the 

expansion of nuclei and population increase, causing the relationship established 

between human beings and nature to move away from the naturalist model and assume 

an interventionist premise. Among the various interferences in the natural 

environment, this work establishes a spatial cut in the urban river landscape changes, 

in particular, those caused by processes of rectification, canalization and plugging of 

urban rivers. The denaturalization and mischaracterization of this system means that 

the existence of urban rivers have been ignored, acquiring notoriety only when natural 

processes, intensified by human beings, cause damage or disaster to the population that 

usually occupies the floodplain areas. Thus, recognizing these changes and rescuing the 

relationship of belonging to this environment, which initially supported the formation 

of most urban centers, becomes essential for local landscape and urban planning. Based 

on this understanding, this study aimed to carry out a survey of the changes in the river 

landscape of the São João del-Rei city - Minas Gerais. For this purpose, the descriptive 

investigative method was used, which made possible the elaboration of a case study. 

The results obtained by the research indicate that the river landscape has been 

significantly altered, especially by rectifications, canalizations and plugging of urban 

rivers, which are presented in a historical context and related to the processes and 

dynamics of urban waters. 
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INTRODUCTION 

 

 

The presence of water has always been a 

determining factor for the appearance of cities. 

Its existence enabled the consolidation of entire 

civilizations and the development of techniques 

for feeding and survival. Historically, societies 

constructed cities on the banks of water courses, 

such that the presence of rivers frequently 

designs and composes the urban landscape 

(ALVES, 2020; PASSOS et al., 2018).   

However, as cities expanded and human 

beings adopted a logic of mastery of nature, the 

rivers began suffering hydrological and 

environmental impacts of urban growth 

(BAPTISTA; CARDOSO, 2013). Thus, the 

harmonious relationship between the city and 

the watercourse became antagonistic — 

“city versus watercourse” — and the rivers 

became obstacles to expansion, occupation, and 

development (ALVES, 2020).   

It was believed that this problem resulting 

from the existence of the river in the city, rather 

than the opposite, could be faced through drastic 

alteration of the natural structure of the fluvial 

landscape (COSTA, 2006). Based on this 

hygienist movement, various interventions have 

modified the natural landscape and 

implemented an anthropic landscape composed 

of reclaimed land, canalizations, and 

rectifications (CARVALHO et al; 2020; FARIA, 

2015; SARTÓRIO, 2018).   

Therefore, canalizations, among other public 

works, came to integrate the urban landscape 

and denaturalize the fluvial system dynamic 

(ROCHA, 2008). Its use and implementation are 

generally justified by the presence of sewage and 

the possibility of the insertion of interceptors; 

the desires of the community; road construction; 

maintenance; flow acceleration and reduced 

concentration time, preventing overflows 

(TUCCI, 2005).  

Commonly, however, the infrastructure 

becomes insufficient or ineffective, as projects 

often fail to consider continued, unplanned, 

urban expansion. This process increases 

impermeabilization and, consequently, surface 

runoff, leading to a higher hydric load than the 

canal’s initial capacity.   

Thus, the functionality of urban river 

canalization may be only temporary as a result 

of the city's expansion. Furthermore, although 

canals may mitigate the inconvenience of floods 

at critical points, this can also transfer the 

impacts downstream with greater effect than 

those previously observed (MIGUEZ et al.; 

2016). This occurs because the removal of 

meanders and homogenization of the channel 

reduces the roughness of the bed, resulting in an 

absolute increase in flow velocity (GUERRA; 

MARÇAL, 2006).   

Given these consequences and dysfunctions, 

various cities around the world that previously 

adopted canalization, rectification, and plugging 

of their rivers are reverting this process and re-

naturalizing, or requalifying, the fluvial 

channel. This is the case of the Cheonggyecheon 

River (Seoul), the Isar River (Germany), and the 

Mapocho River (Chile), among others.  

In Brazil, despite the existence of river re-

naturalization proposals (e.g., Rio das Velhas in 

Minas Gerais), as well as re-naturalized canals 

(e.g., Rio Tijuco Preto in São Paulo; Rio das 

Velhas in Minas Gerais), the relationship with 

urban waters remains mostly antagonistic, and 

canalization persists in cities of all sizes. 

Examples of this are the canalized rivers, or 

“encaixotados fluviais” (boxed waterways) 

(MARQUES; JUNIOR, 2014, p.106), of São 

Paulo, Curitiba, Goiânia, Presidente Prudente, 

Belo Horizonte, Caxambu, Chapecó, Crato, Juiz 

de Fora, and São João del-Rei, among others.  

In general, the deployment of these 

structures often causes the rivers to be forgotten 

(DIAS; CAMPOS, 2020). As such, they lose their 

history and the relationship of belonging that 

they previously provided, only being 

remembered as the “villain” of the city during 

exceptional flood events.   

Based on this conception, the aim of this 

study is to retrieve the history of modifications 

made to the fluvial landscape of São João del-

Rei, Minas Gerais, with emphasis on the 

canalization process of the Lenheiro stream, 

modification of the Água Limpa creek, and 

urban flooding. It should be emphasized that the 

interventions suffered by these channels became 

routine in the eyes of the city, with both the old 

characteristics and the transformation process 

being lost in the oral and documental history. 

This, therefore, became a historical gap that can 

be recovered through document retrieval.  

Thus, the results obtained in this study could 

reinforce the discussion that the human being is 

an important geomorphological agent, and they 

could also become a requalification and planning 

tool for public authorities and professionals such 

as geographers, architects, and historians.
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METHODOLOGY 

 

 

Study area 

 

The municipality of São João del-Rei is located 

in the central-south region of the state of Minas 

Gerais, Brazil, with its municipal headquarters 

between the geographic coordinates of 21º 9’S 

and 44º 12’W (Figure 1). According to the 

Instituto Brasileiro de Geografia e Estatística 

(Brazilian Institute of Geography and Statistics) 

(IBGE, 2021) the estimated population is 90,897 

inhabitants living in mostly urban areas. The 

formation history of the populational nucleus 

dates from the end of the 17th century and is 

related to the mineral exploration of the period 

(IBGE, 2021).  

 

Figure 1 – Study area location map  

  
Source: The authors (2022). 

 

The peculiar geomorphology of São João del-

Rei contributed to the initial historical 

formation of the mining town, which is described 

by various authors as jammed between valleys 

and slopes that are referential elements in the 

formation of the urban center (BRASILERO; 

DANGELO; LEMOS, sd).   

Currently, the urban area extends between 

the slopes of the Lenheiro Range, part of the São 

José Range, and the fluvial plains of the 

Lenheiro stream, Água Limpa creek, and the 

Mortes River. The Mortes River is the main 

river and provides the name of the river basin in 

which the city is located. The altitude range 

between the slopes and valley bottoms is 

approximately 142 m (1,025 m to 883 m).  

The geographic position; the rainfall 

characteristics of rainy summers with mean 

rainfalls of 750 mm (BARUQUI et al., 2006); the 

unplanned land use and occupation; and the 

lack of effective policies and regulations are 

factors conducive to the occurrence of disasters 

caused by floods and landslides. 

MATERIALS AND METHODS  

 

 

The research method used in this study is based 

on the descriptive investigative perspective, 

which consists of an in-depth investigation of 

information on a given phenomenon. This is, 

therefore, an empirical study developed based 

on the survey of historical information that 

enables the exploration or description of current 

phenomena. When such information is detailed 

and contextualized, it can provide deep 

knowledge of the studied environment (YIN, 

2009).  

To fulfill this scope of research and achieve 

the study aim, fieldwork and archive searches 

were carried out at places such as the 

Hemeroteca Digital da Biblioteca Nacional 

(Digital Newspaper Library of the National 

Library) and the Biblioteca Municipal Baptista 

Caetano d'Almeida (Baptist Caetano d'Almeida 

Municipal Library). Images and news from 

Facebook groups such as “Antiga São João del-
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Rei”, which is composed of historians and 

scholars of the referred city, were also used.   

    On the digital platforms, several variations of 

the written form of keywords such as São João 

del-Rei were used as filters. Subsequently, in 

the newspapers that contained the name of the 

city, the following names and Portuguese terms 

were also researched: Lenheiro, Rio das Mortes 

(Mortes River), Água Limpa, obra (work), 

canalização (canalization), retificação 

(rectification), and Departamento Nacional de 

Obras e Saneamento (National Department for 

Public Works and Sanitation) (DNOS).  

    The cartographic representations were 

developed on the ArcMap application based on 

the IBGE databases on the Prefeitura Municipal 

de São João del-Rei (City Council of São João 

del-Rei) and the georeferencing of partial aerial 

images (1950s), taking the Ikonos image of São 

João del-Rei as reference.  

RESULTS AND DISCUSSION 

 

 

Similarly to most cities, São João del-Rei was 

born, took root, and grew on the banks of a river. 

Thus, it can be considered that Lenheiro stream 

stands out as the dorsal spine of the city's 

expansion.   

It appears that the stream composed the local 

landscape along its lengthy bed, especially on its 

right bank (Figure 2). This inference is based on 

the toponym “beira da praia” (edge of the beach), 

used by the local population to refer to the river. 

In addition, the Lenheiro was characterized by 

stony stretches, where the exposed threshold 

and the slope break produced waterfalls (Figure 

3). 

 

Figure 2 – São João del-Rei, 1921  

  
Source: Antiga São João del-Rei (2015). 

 

Figure 3 – Falls of the Lenheiro stream (natural in the black and white photograph and currently 

concreted) 

 
Source: Antiga São João del-Rei (2015); Authors (2022). 
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As is customary, the city's expansion 

occurred without planning, occupying the banks 

of other rivers and spreading up the slopes. Due 

to the impermeabilization of the soil, the hydric 

excess increased and instantly contributed to 

raising the level of the rivers during rains. 

Concern over the impacts of impermeabilization 

of the roads of São João del-Rei led Câmara 

(1970) to emphasize the strength, durability, 

and importance of the cobblestones used in the 

paving since 1924. According to the author 

(1970), cobblestones have a greater capacity for 

the infiltration of rainwater and were 

recommended for cities in a tropical climate, 

even those with a mild microclimate.   

Despite the warning, over time, São João del-

Rei adopted asphalt as the main form of paving. 

This choice, in addition to the urban morphology 

and a deficient drainage system, increased the 

occurrence of flooding, which, when recurrent, 

can lead to disorder for the population, if not 

disasters.     

As such, it can be highlighted that between 

1888 and 2021, 37 disastrous events related to 

urban waters and phenomena such as flash 

floods and flooding were identified in São João 

del-Rei (Figure 4).  

 

Figure 4 – Timeline of flood records in São João del-Rei 

 
Source: The authors (2022). 

 

These phenomena, especially inundations, 

result in deaths and damage, which through 

history have cost thousands and millions in 

Brazilian currencies such as Réis 

(TEMPORAL..., 1917), Cruzeiros (DAMAE..., 

1992), and Reais (DEFESA CIVIL, 2015).  

Motivated by these factors and the social 

hygiene movement, work began on the 

canalization of the Lenheiro stream 

(NELSON..., 1969b). The process occurred 

through public bids under the responsibility of 

the Federal Government with the DNOS 

(OBRAS..., 1967). This department was 

responsible for a series of interventions on 

Brazilian fluvial channels, especially in the 

Baixada Fluminense, a region in the state of Rio 

de Janeiro (DIAS; CUNHA, 2017). Among the 

main aims of the DNOS works were the 

concreting and enlarging of various rivers to 

“clean or dry” the flood plains, control flooding, 

and increase the dry lands (ASSUMPÇÃO; 

MARÇAL, 2012). The posture and actions of the 

agency were clearly anthropocentric, based on 

overcoming the physical aspect and the political 

geography (border demarcation) of the place. 

There was, therefore, an effort to shape the 

space and implement a “human geography” in 

the sense of being anthropically shaped 

(SOFFIATI, 2005).  

In 1967, the referred work still had not been 

concluded and was subject to criticism and 

doubts regarding its functionality. It was said 

that canalization could bring risks to the 

municipal heritage, given that, in the previous 

flood, it would have caused backwaters in the 

vicinity of the Ponte do Rosário (Rosário Bridge) 

(Point D – Figure 1), which dates from the 19th 

century and is part of the architectural 

ensemble listed in 1947.   

In addition, the project was seen as being of 

doubtful quality with an undersized channel, 

which would not support the large volume of the 

Lenheiro during heavy rains (Figure 5) and 

would intensify the backwater effect 

(BARBOSA, 1968). These criticisms and 

grievances were intensified with the bankruptcy 

declaration of the contractor responsible and the 

abandoning of the work (Figure 6). 
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Figure 5 – Clarification regarding the Lenheiro works 

 
Source: Barbosa (1968). 

 

Figure 6 – Bankruptcy of the contractor 

     
Source: Ponte da Cadeia newspaper (1969a). 

 

In a letter from the Municipal Legislative 

Power to the President of the Republic, it was 

identified that the initial project had foreseen 

1,380 meters of canalization, from Tijuco to 

the discharge point in the Mortes River. 

However, in four years of work, only 980 m of the 

river had been canalized, that is, the stretch 

between the surroundings of the Biquinha 

Bridge (Point C – Figure 1) and the railway 

station (Point H – Figure 1). Thus, 400 meters of 

the initial project remained with no work carried 

out (Figure 7).  
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Figure 7 – Councilors make requests, and the ministry responds 

  
Source: Ponte da Cadeia newspaper (1969c). 

 

A decade later, after a destructive flood at the 

beginning of 1978, the DNOS requested 

technical studies to solve the problem in São 

João del-Rei (DNOS..., 1978a).    

Thus, in June of the same year, new work 

was started as a remediation measure, widening 

the banks and deepening the bed of the Lenheiro 

stream, in the region of Tijuco (Figure 8) 

(OBRAS..., 1978b).   

 

Figure 8 – Work on the Lenheiro stream  

  
Source: Tribuna Sanjoanense newspaper (1978b). 
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Even with the partial canalization and 

various interventions in the natural condition of 

the river, there were four serious floods between 

1969 and 1983 leading to social and economic 

damage and one death. Among these events, the 

flood of 1971 attracted attention for the speed of 

the water (OBRAS..., 1971), which was possibly 

a consequence of canalization.      

Given the recurrent disasters and the 

inefficacy of the canalization, in 1986, 80 meters 

that had been constructed two decades before 

were demolished. The stretch that was 

destroyed was between the falls of the Rosário 

Bridge and the Biquinha Bridge (Figure 9), 

which was justified by the need to deepen the 

canal by a meter (LENHEIRO..., 1986a), given 

that the canal did not support the volume of the 

river. The work extended the canal network 390 

m in the direction of the Rio Acima creek, a 

tributary of the Lenheiro, including it in the 

canalization. Initially, the cost of the 

deployment was 1.5 billion Cruzeiros, which 

corresponded to 1.8 million minimum salaries at 

the time (BRASIL, 1986). The company 

responsible for the work was called Irmãos 

Vianini (Vianini Brothers in English) 

(LENHEIRO..., 1986a).

 

Figure 9 – Lenheiro will have 80 m demolished 

  
Source: Jornal de São João del-Rey newspaper (1986a). 
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The stretch had to be demolished using a 

jackhammer, as the dynamite was unable to 

break part of the thick concrete (Figure 10) 

(APÓS..., 1986b). 

 

Figure 10 – Demolition of the canalization  

 
Source: Jornal de São João del-Rey newspaper (1986b). 

 

In 1987, with 2/3 of the canalization work 

completed and a possible extension of 240 

meters, a “flood” destroyed part of the grass and 

carved pieces from the banks. After the event, 

according to the Jornal de São João Del-Rey 

newspaper (1987), the director of the Irmãos 

Vianini company stated that unless 20 thousand 

cubic meters of sand under the grass that 

covered the banks of the Lenheiro stream were 

excavated, in five years the sediments would be 

accumulating at the bridges.  

This information emphasizes the capacity of 

the Lenheiro stream to excavate and deposit 

sediments. The altimetric gradient of the 

channel is high, with a variation between the 

source (1,136 m) and the mouth (885 m) of 251 

m in a length of 8.4 km. Based on this, it can be 

inferred that alterations to the fluvial 

landscape, added to the urban growth common 

to most Brazilian cities in the 1980s, accelerated 

the erosive processes and, consequently, the 

silting of the canal.    

In this period, canalization finished in the 

vicinity of the railway station (Figure 11), where 

the concreted channel and the river returned to 

the natural bed (Figure 12).  
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Figure 11 –Lenheiro stream in the vicinity of the Railway Station – 1980s 

  
Source: Antiga São João del-Rei (2017). 

 

Figure 12 – End of the canalized stretch of the Lenheiro stream 

 
Source: Tribuna Sanjoanense newspaper (1995); The authors (2021). 

 

At the beginning of the 1990s, the 

canalization work extended upstream, close to 

the Biquinha Bridge and the confluence with the 

Rio Acima creek. According to the Tribuna 

Sanjoanense newspaper (1991), the work was 

carried out from the Rossini Bacarini street 

(Point B – Figure 1) in the direction of the Minas 

Clube, approaching the São João street (Point A 

- Figure 1), both in the Tijuco neighborhood 

(Figure 13). 

  

Figura 13 – Canalization of the Lenheiro stream in the Tijuco neighborhood, Rossini Bacarini street, 

1990  

 
Source: Tribuna Sanjoanense newspaper (1991). 

 

In 1995, the city council announced that it 

would not wait for federal funds and would 

resume canalization up to Raul Soares Square 

using municipal resources (CANALIZAÇÃO..., 

1995). The stretch in question was around 200 

meters, indicated in red below (Figure 14). 
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Figure 14 – Extension to the canalization work of the Lenheiro stream, 1995 

   
Source: The authors (2022). 

 

According to the Jornal Tribuna Sanjoanense 

newspaper (1995), the work was carried out at a 

rapid pace, and in November 1995, was directed 

downstream in the direction of the confluence 

with the Água Limpa creek, and upstream in the 

direction of Águas Férreas. Figure 15 makes it 

possible to see that, at that time, the work had 

already been carried out along the entirety of 

the banks beside the roads Antônio Josino de 

Andrade and Aldo Zerlotine, located 

approximately 1000 m from the confluence.  

 

Figura 15 – Canalized stretch of the Lenheiro stream between the roads Antônio Josino and Aldo 

Zerlotine, 1995/2021 

 
Source: Tribuna Sanjoanense newspaper (1995); Authors (2021). 

 

Despite the rapid pace of the work, the 

canalization only reached its current state in 

2001, when the stretch in the vicinity of the bus 

terminal was finished. This also included 

around 32 m of the Água Limpa creek upstream 

and 180 m downstream of the confluence with 

the Lenheiro. In summary, the canalization of 

the Lenheiro stream took 37 years to reach its 

current state (Figure 16).  
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Figure 16 - Summary of the canalization history. 

 
Source: The authors (2022). 

 

Among the modifications carried out during 

the work, the alteration of the base level of the 

two rivers stands out. As already mentioned, the 

Lenheiro stream is a tributary of the Água 

Limpa creek, that is, the former drains into the 

latter. However, after deepening the bed of the 

Lenheiro stream for canalization and the 

removal of accumulated sediments, its base level 

was lowered and its course anthropically 

inverted to make the Água Limpa creek drain 

into the Lenheiro (Figure 17).  

 

Figure 17 – Confluence of the Lenheiro stream with the Água Limpa creek, 2021 

 
Source: The authors (2021). 

 

According to Guerra (1993), any variation in 

the base level of a river can lead to the 

resumption of the headward erosion process and 

erosion along the drainage axes, in addition to 

alteration of the dynamic balance of the channel 

(BISHOP, 1995; BOTELHO, 2011). Thus, it can 

be inferred that the inversion of the base level 

aggravated the backwater effect in the area of 

the confluence, given that the Água Limpa creek 

has a visibly greater volume of water 

impounding the Lenheiro (Figure 18). 
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Figure 18 – Volumetric and energetic difference and the backwater effect of the Água Limpa creek on 

the Lenheiro 

   
Source: Adapted from Resende (2021). 

  

Another explanation for the backwaters is 

the canalization flowing into a larger receiver 

(MALHEIROS, 2018), such as the Água Limpa 

creek, the widening of the channel, and the 

interventions on the banks (FORNASARI 

FILHO et al., 1992). This appreciably 

reduced the carrying capacity for outflows in the 

projected canal (MALHEIROS, 2018).   

In addition to the Lenheiro stream, other 

rivers in São João del-Rei such as the Morro das 

Bêtas (ou Bêta do Barracão), Caieira, Segredo, 

Voçoroça do Dom Bosco, and Dom Bosco and the 

mouth of the Água Limpa creek have been 

canalized, rectified, and/or plugged.   

The Morro das Bêtas stream (Figure 19) 

drained parallel to the Mercado Municipal 

(Municipal Market) and was a tributary to the 

Lenheiro stream on its left bank. Nowadays, this 

tributary is canalized under the Travessa Lopes 

Bahia cross street, and, according to the Tribuna 

Sanjoanense newspaper (1999), has its water 

pumped by the Departamento Autônomo 

Municipal de Água e Esgoto (Autonomous 

Municipal Department of Water and Sewage) 

(DAMAE) to supply the 8 de Dezembro Avenue.  

 

Figure 19 –Morro das Bêtas stream in 1930 and 2021. 

 
Source: Antiga São João del-Rei (1930); The authors (2021). 

  

The Caieira stream, a tributary on the right 

bank of the Lenheiro, drains canalized parallel 

to the Henrique Benfenatie street (Point J – 

Figure 1), passing under the buildings (Figure 

20). The same happens with the Voçoroca do 

Dom Bosco stream (Figure 21), which cuts Leite 

de Castro Avenue (Figure 22) under buildings to 

subsequently drain into the Água Limpa creek 

downstream of the confluence with the Lenheiro 

stream.  
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Figure 20 – House over the Caieira stream 

  
Source: The authors (2021). 

 

Figure 21 –Voçoroca do Dom Bosco stream 

  
Source: The authors (2021). 

 

Figure 22 –Voçoroca do Dom Bosco stream  canalized under Leite de Castro Avenue 

  
Source: Adapted from Resende (2021). 

 

There is also evidence of the existence of 

another canal, which, until 1940, was part of the 

landscape of Campus Dom Bosco (Figure 23). 

However, there are no further records or clear 

evidence regarding its canalization. Therefore, 

two possibilities can be inferred: I: the canal 

may have dried up due to upstream 

urbanization; or II: it may have been canalized 
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in the direction of the Frei Cândido street (Point 

K- Figure 1) to drain into the Água Limpa creek, 

downstream of the mouth of the Lenheiro 

stream (Figure 24).  

 

Figure 23 –Dom Bosco stream

 
Source: Adapted from Antiga São João del-Rei (2013); Google Earth (2021). 

 

Figure 24 – Possible outflow of the Dom Bosco stream 

 
Source: Adapted from Resende (2022). 

 

Regarding the Segredo stream, this is found 

canalized and plugged under the Andrade Reis 

street (Figure 25). This canalization starts with 

a barrier deployed inside the 11º Batalhão de 

Infantaria (11th Infantry Battalion) (Point F – 

Figure 1) and drains on the right bank of the 

Lenheiro stream, close to the Teatro Municipal 

(Municipal Theater) (Point 6 – Figure 1). During 

a storm event in 2003, an old bridge (Figure 26) 

over said canal that had been buried through 

canalization and reclaimed land was exposed by 

subsidence. 
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Figure 25 – Segredo stream 

 
Source: Adapted from Antiga São João del-Rei (2013). 

 

Figure 26 – Misericórdia Bridge 

  
Source: Antiga São João del-Rei (2015) 

 

The modification of the mouth of the Água 

Limpa creek is noteworthy for the absence of 

information, records, and even knowledge on the 

part of the population. Identification of this 

intervention (Figure 27) occurred through 

observation of aerial images from the 1950s, 

available in the Antiga São João del-Rei 

Facebook group. Access to the image and the use 

of geotechnology made it possible to identify and 

represent the modification on the natural 

landscape of the mouth of the Água Limpa 

creek.
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Figure 27 – Modifocation map of the fluvial landscape of the mouth of the Água Limpa creek    

 
Source: The authors (2022). 

 

It can be noted that the creek makes an 

inflection to the right close to the mouth and 

drains into the Mortes River (Figures 28 and 

29). With the rectification, the drainage point 

was displaced approximately 578 meters 

downstream. 

 

Figure 28 – Plan of Várzea do Marçal, 1893

  
Source: Adapted from Antiga São João del-Rei (2020). 

 

No specific records of this rectification work 

were found in the local newspapers and 

historical materials. However, according to 

unofficial information from local residents and 

professional engineers that accompanied the 

process, the work occurred at the beginning of 

the 1960s and was carried out by the DNOS with 

the aim of accelerating the outflow to reduce 

flooding and backwaters in this section. 

Furthermore, according to the referred reports, 
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the work was conducted using a dragline 

excavator, which executes excavation 

movements using wire ropes and large buckets.   

It is believed that this work was 

implemented as part of the Lenheiro stream 

canalization and rectification project. This is 

because the referred canalization would lead to 

increased outflow velocity and flow and overflow 

concentration in the area where the inflection 

was made. Therefore, this constitutes an area of 

strangulation.    

Topographic mapping of the Lenheiro stream 

and its floodplain in 1959 provides evidence that 

reinforces the inference. The work was carried 

out by the DNOS, digitalized at the request of 

this study, and made available on the Sistema 

de Informações do Arquivo Nacional (National 

Archive Information System) (SIAN) with the 

title: “Córrego do Lenheiros, afluente do córrego 

Água Limpa” (Lenheiros stream, a tributary of 

the Água Limpa creek) (DNOS, 

1959 apud SIAN, 2022), which reinforces the 

previously mentioned base level inversion.   

Currently, the filled valley and the marginal 

dykes of the old bed of the Água Limpa can still 

be identified in the field (Figure 29).  

  

Figure 29 – Filled valley of the Água Limpa creek

  
Source: The Authors (2021). 

 

Based on this survey and discussion, it is 

understood that, over time, significant 

alterations have been made to the natural 

fluvial landscape of São João del-Rei. A 

secondary or anthropic fluvial scenario was thus 

created with no relationship of belonging, given 

that it has become a plugged and invisible 

component. However, the invisibility of these 

pre-existing rivers has been converted into a 

problem through high rainfall levels, causing 

flooding at various points of the city.   

In the case of São João del-Rei, it is believed 

that these processes may be motivated by a lack 

of maintenance and a lack of knowledge in 

regard to the structures that house the artificial 

canals. These may be silted, obstructed, and 

undersized, causing retention, overflow, 

backflow, and even subsidence. Finally, greater 

attention, identification, and action on the part 

of the Municipal public authority is necessary in 

regard to the urban fluvial landscape (natural 

and anthropic) of São João del-Rei, beginning 

with the hydraulic mapping of these systems.    

  

 

FINAL CONSIDERATIONS 

 

 

The retrieval and analysis of the anthropic 

modifications to the fluvial landscape of São 

João del-Rei contribute to the valuation of the 

local history from a geographical bias. The 

surveys presented on the contentious 

canalization process of the Lenheiro stream, in 
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addition to the other modifications to the local 

landscape, reinforce the discussion that human 

beings constitute an important 

geomorphological agent.  

The results and discussion carried out in the 

present study indicate that the historical 

relationship of São João del-Rei with its urban 

rivers was transformed from a state of existence 

and growth to a consequence of undue 

occupation and intervention. Thus, the local 

waterways have been converted into obstacles to 

urban growth and social hygiene. As such, the 

relationship of belonging, and the very 

knowledge of the historical facts that were 

milestones of modifications to the dynamic and 

the natural landscape within which the urban 

fabric was formed have been lost.   

The absence of documents, technical records, 

and even research on the subject corroborate 

this loss of a relationship of belonging and loss 

of knowledge, in addition to generating 

concerns. One such concern is that if the 

municipal public authority and the 

Departamento de Água e Esgoto (Department of 

Water and Sewage) do not have a map of the 

canalized drainage, how can maintenance be 

carried out? Also, does this lack of maintenance 

intensify the recurrent floods that occur in the 

city? As such, the historical delineation of the 

canalization process and the modifications to 

the natural dynamic of the waterways leads to 

the emergence of components and facts that 

cannot remain marginalized from local history.  

In addition to depicting the complex 

mismatch of public works, the knowledge of 

these facts is an analytical and systemic 

component of the recurrent flooding processes in 

São João del-Rei, as well as a basis for 

requalification, planning, functional urban 

zoning, and the maintenance of artificially 

implemented canals and riverbeds.  
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