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1. Introduction 

The systematic knowledge and control over national territories was 

essential in the context of the formation and consolidation of modern nations 

in the nineteenth century. Brazil, and Latin America as a whole, was no 

exception to this. Legal changes in land regulation; reforms in port areas; 

efforts towards the creation of laws and nationwide government action in the 

sanitary, military, commercial and other fields; demographic pressures; 

diversification of the productive system; the construction of an encompassing 

transportation system, etc.; are some of the issues inherent to this process. 

These issues were faced directly by professionals and intellectuals 

involved with the nascent discipline of modern urbanism and planning, and 

would be cornerstones in the history of its formulations, debates, proposals 

and actions until, at least, the middle twentieth century. It’s significant to 

observe an important technician such as P. Abercrombie reassert, in the 1930s 

and 1940s, the “location of Industry”, “the place of agriculture in planning”, 

and the quest for “solution of the Land question” as fundamental issues in 

town and country planning
1
. 

The present quoting of Abercrombie’s book is purely incidental. It 

does, however, serve us as a reference in two aspects. First, as a synthesis of 

the then-coetaneous discussions on the disciplinary field of planning, 



recovering the origins and fundamental points of modern formulations. From 

this set of ideas, models and instruments in debate since the late nineteenth 

century, the preeminence of the issue of land and the place of agriculture in 

planning should be underlined. The second aspect is their indication of a 

common background of concerns and debates related to the formation of 

modern technical culture in the nineteenth century; an arena in which British 

experiences were among the main references, as can be detected in the debate 

concerning the combat against droughts in Brazil.  

 Hence, this paper aims to comprehend how the initial discussions on 

technical solutions for the effects of droughts evolved, as spatial conceptions, 

into a set of regional planning ideas – even if the result was not entirely 

systematic. Within this conception, large water reservoirs were meant to 

congregate and stabilize population, whereas roads and railroads would 

connect productive and commercial centers, forming a hierarchical urban 

network. The study of these proposals – which predated by decades the 

institutionalization of regional planning in Brazil – brings about new elements 

towards the comprehension of spatial intervention policies, as well as the 

establishment of planning as a discipline in this country. 

 Were these actions of combat against droughts, developed 

predominantly after 1877, precursory to what would later become the 

disciplinary field of regional planning in Brazil? And, furthermore, is the 

regional planning institutionalized in the 1950s somehow related to those 

reflections and actions carried by technicians and intellectuals almost a 

century before, moving through little-known lands, facing apparently 

inhospitable conditions, witnessing the human tragedies exacerbated by the 

climate phenomenon? 



 Before outlining possible answers, we must first expose a brief 

genealogy of the actions against droughts in Brazil. This history goes back to 

the mid-nineteenth century, when the droughts became the object of 

systematic reflection and more comprehensive combat strategies. It is, 

additionally, closely intertwined with the history of the Brazilian Northeast, 

which would only become recognized as a separate geographical entity in the 

beginning of the twentieth century, thanks in large part to the representative 

association between the Northeastern provinces and the droughts. 

 Having once been the center of the Portuguese attentions in the first 

centuries of colonization, the Brazilian Northeast of the mid-nineteenth 

century had become secondary in economical and political relevance to the 

southern provinces. The region’s major cities were located in the humid, sugar 

cane-producing coastal area, while the interior, the sertão
2
, was occupied 

mostly by cattle ranches and small subsistence farms. The semi-arid sertão 

receives little to no rain during 

most of the year, but a rainy 

period between March and 

June provides enough water to 

sustain the populations and 

agriculture in normal 

circumstances. It is, however, a 

fragile balance; there are years 

when this natural cycle is 

broken, and the rain is either 

insufficient, or comes too late: 

this susceptibility to droughts 

 
Picture 1: The nine Brazilian Northeastern States. 

The  current officially-designated “semi-arid” region 

is represented in yellow. (Source: developed by the 

authors. Base image ©NASA, 2004) 



is the main characteristic of the sertão, and became one of the images closely 

associated to the Northeast (see Picture 1). 

Even though droughts in Northeastern Brazil, as climate phenomena, 

have been reported by chroniclers since the beginning of colonization in the 

sixteenth century, and although the existent statistical information, while 

vague, mentions several great calamities causing severe loss of population, 

little was known about their nature up until the mid-nineteenth century. The 

first significant effort undertaken by the State to promote knowledge of the 

region and understanding of the local climate was the 1860 scientific 

commission to the to the then-Imperial Province of Ceará, whose findings 

were only published in 1877, as one of the most devastating droughts in 

recorded history affected the Northeastern provinces. Aided by the developing 

press, numerous reports of human suffering and death, epidemic disease 

surges, mass migration  and economic disaster reached the Imperial Capital in 

Rio de Janeiro, bringing the drought phenomenon into the limelight. This 

would prompt deeper and more extensive scientific discussion, headlined by a 

series of dedicated sessions in the Instituto Polytechnico (Polytechnic 

Institute) led by the Empire’s foremost engineers and technicians.  

 Over the remainder of the eighteen hundreds and into the twentieth 

century, the causes and effects of droughts were discussed at length, and a 

certain understanding of the climate system began to surface, intermingled 

with theories on solar spots and other matters, which was nevertheless unable 

to allow the accurate prediction of the droughts’ arrival. Isolated action against 

its effects was being taken in the form of emergency relief supplies, and the 

providing of work in the building of railroads and açudes
3
; it was only in 

1909, however, that a dedicated, State-run department – the IOCS
4
 – was 



created, aiming to better manage the resources applied in the combat against 

droughts and guide the public works in the region. While the first half decade 

of this Inspectorship’s work was devoted mainly to studying Northeastern 

climate and geo-physical characteristics, the demand for action soon turned it 

into a mostly construction-oriented department; again renamed – as DNOCS
5
 

– in 1945, it remained until the 1950s as the main participator in the actions 

against droughts, planning and executing numerous works in the affected area.  

New initiatives, aimed at supporting economic development in the 

Northeast were taken with the creation of the CVSF
6
 in 1948 and BNB

7
 in 

1952. Despite all previous efforts, however, the most widely-accepted starting 

point in the history of organized Regional Planning in the Northeast – and in 

Brazil as a whole – is the 1959 foundation of SUDENE
8
, a Federal department 

led by a group of young economists which would, over the following decades, 

dictate the course of investment in the Northeast, overtaking the DNOCS’s 

engineers as the main directors of public works in the region. 

The consideration of possible relations in ideas and practices in distinct 

fields – such as regional planning and the combat against droughts –, requires 

investigation on the history of institutions, ideas and actions, on the formation 

 
Picture 2: The IOCS headquarters in Rio de Janeiro (Source: Ilustração Brasileira, 1922) 

 



of disciplinary fields, as well as on individual trajectories – which can bring 

out connections between disparate historical times and geographical spaces
9
.  

With this in mind, as well as the set of themes that make up the 

“technical dimension of droughts” and the vast amount of primary material 

already collected by the research that is the base for this article, we propose an  

analysis of the discussions surrounding two of the fundamental types of 

actions against droughts: the constitution of an integrated road system (see 

item 3) and the construction of açudes as nucleating elements for social, and 

especially economic, activity (see item 4). 

 But how were these actions formulated as fundamental? In what 

context were they debated, proposed, put in practice? How did, after all, and 

essentially, the issue of droughts emerge as a technical problem whose 

solutions pointed towards an encompassing perspective of knowledge and 

building of a territory – a perspective for which, we accept as a hypothesis, the 

spatial dimension was of paramount significance? This is what we intend to 

outline in the following item. 

 

2. Building a Nation, building a territory  

The perception of a re-emerging territorial perspective in the realm of 

planning, after decades of strong emphasis on mostly economical aspects, 

brings back into question the fact that the consideration of projects for a 

Nation presupposes the consideration of the territorial structure that supports 

it, the space that defines it. This presupposition was built as national problems 

were faced over the second half of the nineteenth century. Speaking of 

national values indicates, naturally, the very effort of thinking about and 

defining what could be considered a problem. It also indicates the existence of 



intellectual, technical and professional groups capable of articulating 

investigations, analyses, and proposals. 

In fact, there is a confluence of factors that allow the understanding of 

those issues’ maturing in that moment. Without moving deeper into the theme, 

it’s worth mentioning: the formation of new generations of superior-level 

professionals in the national colleges; the creation of institutions dedicated to 

the discussion of Brazilian themes, such as the IHGB
10

; the appearance of 

countless technical-scientific magazines, beyond the predominant literary and 

political publications; the accumulation of knowledge produced by the many 

foreign scientific commissions that braved the country’s territory in the first 

half of the nineteenth century. The creation of several arenas of technical and 

public debate can also be noticed, which would grant legitimacy and allow the 

circulation of ideas and proposals, expose divergences and construct 

agreements, such as the creation of the Polytechnic Institute of Rio de Janeiro 

in 1862; arenas in which projects for a Nation would be formulated and 

resonated. 

In this context, an issue was considered essential: the consolidation of 

the political State as a territorial State. The need for “maintenance of territorial 

integrity”, amidst diplomatic or even military disputes for national borders and 

the lack of technical and scientific knowledge of the countries’ vast interior, 

was considered by the Imperial elites an urgent task
11

. A political problem, but 

also, and mainly, a technical problem. 

The droughts exacerbated this urgency. How to face a problem if that 

very problem was unknown – as an objective datum, quantifiable, scientific, 

after all –, the phenomenon’s causes, the affected region, the social and 

economical impacts? When another great drought erupted in 1877, a 



discursive base for debates on the phenomenon already existed. It was no 

coincidence that the session gathered in the Polytechnic Institute to discuss 

proposals for the facing of the drought would accept as a starting point the 

1861 “plan” by the geographer Gabaglia (see item 4). The conjunction of 

discussions show, beyond the disputes among different visions for the 

country’s modernization, the preeminence of the role the engineers were to 

play in this process. Originating from a polytechnic formation, with a strong 

positivist slant, they would seek to articulate the facing of an emergency 

situation and the possibilities of constructing structural works – dedicated to 

the stabilization of drinking water and irrigation for architecture, for example. 

This is reflected in various proposals that point clearly to the vision of 

integrated action over a territory to be constructed. André Rebouças, one of 

the most influential engineers at the time, would propose “the construction of 

a railway system that allowed a fast articulation of the province [of Ceará], 

both in order to send assistance as well as, and especially, thinking about the 

future economical reorganization of the territory, so as to allow distribution 

and circulation of agrarian production, manufactured goods and people”
12

 

Furthermore, it’s clear that the droughts were taken in the discussions 

in the Polytechnic Institute beyond their inherent issues and as a problem that 

allowed the discussion of other issues, considered essential in that period. 

Beyond a territorial structure for a political State, the formation of a people 

that could overcome the atavic burdens of colonization and miscegenation, 

was considered fundamental. However, instead of fatalistic condemnation, it 

was believed and supported that the transformation of the natural environment 

into a structured territory would lead to the construction of a new social 

environment, of a new man. 



The notion of comprehensive and integrated action over the region is 

thus consolidated, requiring the definition and delimitation of the region that 

would be the target of intervention. Even further, this notion would imply the 

construction of a spatial dimension, i.e. The evaluation of the (natural and 

social) landscape, the soul, the topography and hydrography. When the 

engineer Saturnino de Brito was called upon in 1892 to study the area to be 

crossed by an extension of the Baturité Railway (which would connect the city 

of Quixeramobim, in the Province of Ceará, to the São Francisco River, in the 

border between the provinces of Pernambuco and Bahia), this notion and 

dimension were clearly defined. His field work took over 40 days, as he 

evaluated the several trajectory options for the railway tracks based on 

technical, economical, social and aesthetical considerations. Brito’s proposal 

was to articulate the railway project with açudes as a source of irrigation, 

granting the region’s productive segments permanence and viability
13

.  

This comprehensive approach, which presupposed a notion of 

integrated action and a clear spatial dimension would become dominant in the 

formulations of the combat against droughts. Furthermore, the idea of a 

general plan (to articulate all these efforts and resources), supported by Brito 

in 1892 would begin to disseminate in the discourses. The institutionalization 

of works against droughts, with the creation of IOCS in 1909 would reassert 

the need for planning. 

Over the next two items, we will discuss how this notion of a more 

comprehensive and integrated action appeared in the proposals for circulation 

systems and açude construction. 

 

 



3. Road network plans 

 The transportation network in the mid-1800s’ northeastern sertão 

consisted of few and precarious trails created as the colonization frontiers 

were pushed towards the region’s interior during the colonial years by farmers 

and cattle ranchers. These long and winding paths, often unmapped and 

unmarked, were rough for the carriages and oxen carts to traverse during the 

dry period, and practically impossible to be followed even on foot or on 

horseback in the rainy months, when they became slippery and dangerous 

patches of mud
14

. In 1858 and 1863, private investor groups built the first two 

railroads in the Northeast, both short sections located in the sugar-producing 

coastal area; as most early railroads in the country, they were problematic and 

unprofitable. In 1873, nevertheless, another group began the construction of 

the first railroad that actually penetrated the sertão, the Estrada de Ferro de 

Baturité. During the 1877 drought, as the private consortium found itself 

financially unable to maintain the enterprise, the Imperial government 

intervened, taking over the railway. The construction works were then used as 

means to provide employment to the masses of people dislodged by the 

climate and to move relief supplies to the interior and migrating population to 

the coastal cities. It was the first experiment on what would become a model 

of work against the droughts in Brazil, closely inspired by similar efforts 

undertaken by the British administration in India. 

 Over the remainder of the nineteenth century, other privately-funded 

roads with similar objectives – connecting the isolated sertão to the rest of the 

nation, developing its economy, and providing relief to the population during 

the droughts – were built. Because the State offered financial aid based on the 

railroad’s length, however, they were usually meandering paths, rarely 



following an optimal path for efficient transportation. The operation of these 

isolated railroads, more often than not, suffered from severe financial deficit. 

In 1903 the State decided to again take action, expanding the lines so as to 

connect the existing railroads and approving projects for new railways in the 

Northeast. By 1907, the engineers could declare that “a railway plan in the 

interest of [the Northeastern States] is finally being outlined, and the idea of 

another internal connection between the North and South emerges, through a 

line more or less parallel to the coast”
15

. 

 These engineers were aware of the need of a “general railway plan”, 

forming a “network” – both oft-mentioned concepts –, and stressed that the 

roads must be profitable on their own, and the course of the lines must follow 

the technician’s design, rather than whim of politicians, as often happened. 

Various proposals for “general plans” for the region were mentioned in the 

engineering magazines, such as Raymundo Pereira da Silva’s plan for over 13 

thousand kilometers of railroads, whose main lines were to follow the paths 

“indicated by nature”, over which populations, economic and administrative 

interests had been “unconsciously grouped” over the years
16

. Paulo de Frontin, 

the President of the Clube de Engenharia (engineering club) of Rio de Janeiro, 

Picture 3: Engineers inspect the building of a railroad in the Northeast  

(Source: Ilustração Brasileira, 1922) 



presented in 1912 a national plan for railways and transports with a similar 

objective of extending and integrating the Northeastern railways, but also 

detailing ways to connect it with the country’s South and with the whole of 

South America
17

. An influence to which this debate could be directly or 

indirectly linked can be traced back to the late Imperial period, when several 

proposals for transportation systems (some articulating railways to river 

basins) were put forward by national technicians
18

. 

Another engineer, J. S. de Castro Barbosa, approached the Engineering 

Club in 1909 with a different proposal: two main lines, he suggested, should 

be created, connecting the cities of Recife to São Luiz and Recife to Fortaleza, 

which were to cross in the middle of the sertão (see Picture 4). At the crossing 

point, in the small village of Leopoldina or nearby Ouricury, a city would 

develop, from which one would be able to reach Natal – the furthest port in the 

Northeast – in 36 hours, or travel to or from Rio de Janeiro in only 5 days. 

This crossroads city would 

be the headquarters of all 

military forces in the region, 

where they could be easily 

maintained and trained, and 

kept away from “the politics 

and other distractions of 

capital cities”. This 

concentration of personnel 

and the access to easy 

transportation would allow 

“the foundation of an 

 
Picture 4: A reconstitution of J. S. de Castro Barbosa’s 

railway plan. The red dot indicates the “crossroads 

city” in Paraíba.  (Source: developed by the authors. 

Base image ©NASA, 2004) 

 



important commercial emporium in the sertão”
19

; the soldiers would also 

serve as cheap and regular workforce for the works against droughts, as 

opposed to the usual policy of waiting for droughts and using the dislodged 

population as workers. 

While there was an abundance of proposals and plans, the actual 

construction of railroads was not an easy task, as is evidenced by the history of 

the Mossoró railway. First requested in 1875 by a merchant from the port town 

of Mossoró, the railway should cross the sertão of Rio Grande do Norte, 

Paraíba and Pernambuco, finally reaching the São Francisco river, through 

which products and people could move to and from the South of Brazil. 

Although the first contract for its construction was signed in 1878, it was 

delayed and abandoned four years later, only to resurface in 1888 and then be 

presented and recognized by the Senate as an “undeniable necessity”. Several 

engineers took interest in the matter, presenting extensive studies so as to 

justify the railway’s importance: Mossoró was an important commercial 

waypoint in the Northeast; the neighboring area of Macau was also the 

country’s most important producer of salt; the stretch of sertão to be covered 

produced large amounts of good quality cotton and leather; furthermore, 

connecting the region to the South through the São Francisco river would 

assure a ready supply of manpower in case the nation had to take up arms 

against its Platinean neighbors or suppress internal rebellions. Detailed 

calculations were made to demonstrate that, even in the worst case scenarios, 

the railroad would not only be self-sustainable, but also profitable.  

The railroad’s first tracks would only be set down, nevertheless, in 

1909, with a regulation that dictated its trajectory should cover “the greatest 

possible amount of populated centers affected by droughts”. The rhythm of 



construction was inconsistent and slow. Over the following three years, only 

38 kilometers were completed; further protests were enacted by the engineers, 

to little effect; by 1933, the railroad reached its final station in the town of 

Souza, at less than half the distance to its originally intended destination, the 

São Francisco River. The stop in Souza did, however, finally provide a link 

between the Mossoró railway to the coastal network of the Great Western of 

Brazil Railway, and through its connections, to the South of the country. At 

that point, however, the railroad system was no longer the main point of 

interest for Brazilian engineers, having long been overshadowed by a new 

development: the automobile. 

Having enthusiastically followed the new invention since its 

introduction in the turn of the century, many technicians became proponents of 

an automobile-centric road system over the first decade of the 1900s. By 1914, 

as the First World War made the materials needed to construct railroads scarce 

and expensive, and in face of a still-incomplete and often problematic national 

rail system, the impetus of the works quickly moved towards roads intended 

for automobile use. During the 1915-1918 period, when the notorious engineer 

Aarão Reis held the office of Chief Inspector, not a single railroad was built or 

extended by the IOCS; Reis’s reasoning was that the roads’ easier, faster, and 

less costly construction was enough to justify the exclusive investment.  

Over the years that followed, the Inspectorship’s regulation towards 

road building was vague, with most roadways being created so as to connect 

the ports and larger urban centers and the construction sites of large açudes, 

allowing the transportation of the necessary building materials. The workforce 

used in the services consisted mostly of population displaced during the 

drought periods, so the rhythm of works fluctuated with the seasons and the 



weather. During the 1920s, the automobile road was consolidated as the model 

to be followed in the minds of a majority of engineers
20

; in 1927, as an 

example of this development, Paulo de Frontin, who had been a strong 

supporter of railroads, addressed his peers with a proposal for a large, 

integrated national system of roads with seventeen main lines (four of them in 

the Northeast), explaining that, in the United States, “where automobile roads 

have reached maximum perfection in their design and construction, the 

volume transported through them is double that of the railroads”
21

. An actual 

integrated roadway plan for the Northeast wasn’t implemented until the early 

1930s, its construction started in 1932, another year of drought, as a relief 

service to which were credited the salvation of over a million people, “through 

transportation of families and workers and supplying of materials and 

provisions to hundreds of service centers”
22

. As a relief system and in their 

final objective of connecting urban and production centers, the roads 

functioned, despite the changes in equipment and construction, very similarly 

to railroads, acting as a complement to another fundamental element in the 

combat against droughts: the açudes. 

 

4. Açudes and the consolidation of the urban network 

 

The Northeast has a relatively large population of about 2 ½ 

million inhabitants, spread over every spot that has longer-

lasting waters, and the urban settlements of the sertão and 

highlands are located in the surroundings of the deeper, more 

consistent açudes.
23

 

 

As part of a report made by the “Rondon Commission”, sent by the 

Federal Government to review the progress of works against the droughts in 

1922, the aforementioned analysis denotes a clear conscience of the 

importance of the açudes as defining elements in the foundation of the urban 



network in Northeastern Brazil. While the availability of water is naturally a 

condition for the growth of human settlements, the commission’s assertion 

would not, however, have been true a few decades earlier, when açudes were 

few and far between, and their much smaller dimensions were barely enough 

to sustain the production in private farms, let alone the population of larger 

urban concentrations. The verdict on açudes reached by the 1860 comission 

sent to Ceará was, in fact, quite diverse. 

 Giacomo Raja Gabaglia, geographer and professor in charge of writing 

the report covering the 1860 scientific commission sponsored by the IHGB, 

considered the açudes “more profitable to the wealthy and favored by fortune 

than to the general populace”
24

. This impression is justified by the fact that in 

that period – and ever since their inception in colonial Brazil –, açudes were 

small structures, with earthen or masonry walls built by a farmer to provide for 

his own lands’ needs. Gabaglia thought the building of public açudes was not 

viable, as he considered them too costly, and expected problems with the 

availability of workforce and the distribution of the works amongst the 

province’s farms.   

Regardless of Gabaglia’s concerns, and in response to the drought of 

1877, the Ministry of Agriculture decided to create an “Açudes Comission”, 

led by the British engineer J. J. Revy
25

 and sent to Ceará in 1879. The main 

result of this Commission’s studies was Revy’s 1882 project for the “Cedro” 

açude in the municipality of Quixadá, a work much larger than anything 

Gabaglia had seen or suggested. Between 1890 and 1906, facing droughts and 

other operational problems, its four stone walls were erected (see Picture 5), 

enclosing a 224 square-kilometer river basin, and granting the açude a water 

storage capacity of 125 million cubic meters. It was the first of a new kind of 



work against droughts in Brazil – the large, public açude –, and was visited by 

the Republic’s President shortly after its inauguration, despite it being located 

in the far reaches of the arid sertão. It was also by and large a design failure, 

its waters completely drained by 1907, due to the strong natural evaporation – 

a severe letdown for the project’s supporters, who nonetheless considered this 

as a lesson taken, and one that ought to be kept in mind when designing other 

large açudes from then on
26

.  

The Federal Government wasn’t discouraged by this failure, either, and 

the 1909 guidelines for the newly-founded IOCS had açudes as the very first 

kind of work listed and detailed. The guidelines categorized the açudes as 

either small (minimum capacity of a half million cubic meters, depth to 

shallower than four meters), medium (capacity between two and ten cubic 

million meters, average depth above five meters), or large (capacity of over 

ten million cubic meters, average depth above six meters). The small and 

medium açudes were generally the ones built in private lands, and the 

Inspectorship was in charge of evaluating requests from land owners, 

elaborating the projects for açudes deemed important enough, and refunding 

 
Picture 5: One of the Cedro’s walls.  (Source: Ilustração Brasileira, 1922) 



the owner of half of the construction costs after the work’s completion. In 

exchange, the owner would accept to “supply water for the domestic needs of 

the surrounding population”
27

. In their attempts to convince the Inspectorship 

of their proposal’s public usefulness, and thus be granted the State’s help, 

farmers would often cite an area’s high productivity and large resident 

population as their main justification. This small- and medium-sized works 

were, thus, aimed at improving the rural production and granting the local 

population a higher resistance to dry periods; because of their smaller size and 

great dispersion, however, its effects are not easily quantified; also, the local 

oligarchies’ interests often interfered in their distribution and prioritization. 

The large public açudes, on the other hand, would have a more defined role in 

the configuration of human settlements in the Northeast. 

Large reservoirs such as the Cedro and others that followed it, on the 

other hand, could not be created wherever the engineers (or the oligarchies) 

deemed them needed. The requirement of certain natural conditions, both 

topographical and hydrological, meant that it was the terrain, and not the 

human occupation, that determined their location. Their presence, as 

mentioned by the 1922 Rondon Comission, imposed “the concentration of 

population centers on a relatively small area, to which all are forced to come 

in the times of drought”
28

. The very process of building large dams in the 

sertão, far from the capital cities and ports from which workforce and 

equipment had to come (see Picture 6), required the creation of settlements 

near the construction sites, many of which endured and developed after the 

açude was completed. These settlements were accordingly planned and 

equipped, as evidenced by the report of a journalist visiting one of these 

construction sites: 



In S. Gonçalo the workers’ homes already form a veritable 

city, with a medical station, drugstore, school, drinking 

water filter, etc.  

The houses are not light buildings meant to endure a season. 

Carefully built, they will later serve as definitive homes, 

because in the locations where today these vast hydraulic 

works are built, shall, in the future, be raised large 

population centers, destined to attract even the workers of 

nearby settlements.
29

 

The concerns that went into the planning of these nascent cities went 

beyond the mere needs of the construction itself: the journalist, whose tour 

was closely guided and instructed by both Brazilian engineers from the 

Inspectorship and “North-American technicians who supervised the works in 

the Northeast”, enthusiastically emphasized the Inspectorship’s intention of 

providing education and literacy to the local population and introducing 

notions of hygiene, thus enabling these “desolate regions” to fully contribute 

to the nation’s development. 

Beyond providing water for the population’s domestic use, the açudes 

were meant to improve agriculture in the surrounding areas, both through 

irrigation of nearby land, and through use of the açude’s area itself in what 

was called vazante agriculture
30

. In his studies regarding a series of açudes 

 
Picture 6: IOCS trucks move through a newly-constructed road, carrying building 

materials to an açude construction site. (Source: Ilustração Brasileira, 1922) 

 



projected for construction in the Rio Grande do Norte State in 1925, the 

engineer Eduardo Parisot, under service of the IFOCS, took into consideration 

the amount of land that would become available for vazante agriculture and, 

through careful calculation, demonstrated these areas could support a 

population of 40 thousand people. Additionally, taking into account the 

population density of Egypt and transporting it to the area, he came to the 

conclusion that up to 140 thousand people could be sheltered there in times of 

severe drought
31

. 

As evidenced by this type of analysis, even if their proposition was not 

exactly methodical, and despite being commonly affected by problems during 

their execution, the large açudes designed by the Inspectorship were rapidly 

evolving away from the mostly trial-and-error process that characterized the 

building of the Cedro. The new açudes, larger and more numerous, were a 

more carefully thought-out intervention in space, clearly aimed at orienting the 

placement and structuring of human settlements and distribution of population 

in the semi-arid areas of Northeastern Brazil. 

The crucial element which allowed the continued construction of these 

large-scale works in the sertão was undoubtedly the introduction of reinforced 

concrete building techniques
32

. In a 1910 conference, the engineer J. S. de 

Castro Barbosa stressed the importance of this new material, successfully 

employed by Brazilian engineers in civil construction since 1905, for the 

building of cheaper, larger and more effective dams, citing the Snake River 

dam in Twin Falls, Idaho, with which the American engineers had managed to 

“dethrone India and Egypt itself in this type of works”
33

.  

The admiration for North-American dams and other hydraulic works in 

the American West was reflected in many articles that dealt with the problem 



of droughts in the Northeast, and they were often shown as inspirational 

examples for state intervention in the region. The ostensive presence of 

foreign firms
34

 and technicians
35

 carrying out the construction services, on the 

other hand, was harshly criticized by some Brazilian engineers, who were 

adamant that the national professionals had the means and the knowledge and 

were up to the task of commanding these works. This fact, combined with 

State’s necessity of lending money from British or American banks in order to 

carry out the works, led to protests that warned about the country falling 

victim to financial and ideological colonialism
36

. When not directly competing 

for work, however, the tensions were eased, and local engineers usually 

collaborated with foreign technicians with little conflict
37

. 

 

5. Conclusion 

The influence of foreign engineering was not limited to the presence of 

American and British technicians in Brazil. Imported bibliography, 

participation in international Congresses and exploratory travels to North 

America and Europe were often cited sources of knowledge in the Brazilian 

engineers’ articles and conferences. The American stance towards the 

preservation and management of forests was also widely advocated as a way 

to lessen the drought and desertification problems, and the regulation of some 

States in the USA concerning the public use of water was often cited as an 

essential example, which should be closely followed.  

While the foreign experience and example were always welcomed, the 

engineers knew they had to be adapted and transformed to the Brazilian reality 

and the available resources. 

 



Because we are in very different conditions from the arid 

and uninhabited dry North-American region, we had to act, 

motivated by calamity, even with the general elements we 

possessed to fulfill the need of promptly rescuing a region as 

densely populated as the one we desired to help.
38

 

 

 These references can also be mapped over the second half of the 

nineteenth century, when ideas, proposals and actions against droughts were 

maturing. References which, in a way, helped forge a knowledge and a 

practice, a tradition, and finally, a history. 

 Hence, they helped the building of a notion of comprehensive and 

integrated action over the region, delimiting and structuring the territory. A 

notion that, as previously said, appears outlined in the discussions from the 

1870s and, especially, as a more consolidated approach, in the 1890s onwards, 

as exemplified by the reports by Saturnino de Brito (1892), the founding 

regulation of the IOCS (1909) and the report evaluating the Inspectorship’s 

actions over a decade of existence (presented by the engineer Aarão Reis, in 

1920). 

 Is it, however, possible to find in these actions one of the most 

consistent origins of regional planning in Brazil? Is it possible to map the 

relations that would demonstrate how the facing of an issue, at first specific 

and localized, evolved into a comprehensive understanding of the problem? 

i.e. in a similar way to Francesco Dal Co’s study, which demonstrates how, 

within the progressist ideology of the USA’s urban planning, the proposals for 

parks in the mid-nineteenth century led to the proposals for regional planning 

from the 1920s onward? 

These questions also characterize hypotheses for research. Indirectly, it 

can be asserted that, yes, such relations can be mapped. In the very core of the 

formulations of works against droughts are themes central to modern planning, 



such as “the land question” and “the place of agriculture in planning”, to make 

use of Abercrombie’s terms, as previously cited; in the same fashion, the need 

for the structuring of an integrated circulation system (for goods, people, 

information) constitutes a common motive in the origins of town and country 

planning. Furthermore, it’s known that many of the professionals involved 

with the issues of droughts had long and influential careers as town planners 

(such as projects for urban reform and expansion, technical sanitation and 

water distribution networks for the cities and surrounding areas, or even in the 

formulation of public policies), as is the case of Aarão Reis, Saturnino de 

Brito and Henrique de Novaes. 

These indirect relations help to map and understand the formation and 

circulation of modern technical culture in Brazil, initially in a diffuse or even 

imprecise manner, in a moment that predates the processes of 

institutionalization and formalization of planning as a discipline. 

Along with these considerations, one must not neglect the urgency of 

action dictated by the droughts’ devastating humanitarian and economic 

effects meant the Brazilian engineers had to come up with comprehensive, yet 

readily applicable solutions. Their dedication to understanding the space over 

which they should intervene, and their accumulated knowledge over technical 

and scientific aspects, as well as their familiarity with intervention upon the 

spatial dimension, allowed them to create proposals and plans that were 

infused with ideas and concerns that were key to nascent discipline of regional 

planning. The need to deal with an extremely adverse situation, while hurdled 

by political intromissions and an always tight financial situation, combined 

with their practical mindset, meant the Brazilian engineers had little chance or 

motivation to abstract their plans into a set of theories. The proposals did, 



however evolve significantly over the decades, based on national and foreign 

experience and practice, and a good dose of trial and error.  

Furthermore, even if no palpable connection can be made between 

these engineers’ proposals and the work of planning pioneers such as Patrick 

Geddes and Lewis Mumford, contemporary to their own, it’s evident that 

themes such as the relationship between the country and the city, the 

circulation of materials, people, and ideas, and the management of urban 

population, were being discussed and solutions based on quantifiable data and 

scientific predictions were in construction, following parallel trajectories 

determined by each country’s specific needs and available resources.  

What about the direct relations? There is a series of leads and many 

research tasks to be undertaken that would allow the mapping of these possible 

relations. Furthermore, one mustn’t forget that new interventions and readings 

would inform the process of formation of regional planning in Brazil in the 

mid-twentieth century, such as the circulation of Geddes’ theories via regional 

planning in the United States, especially through Mumford’s writings. 

Even still, such ideas met a complex intellectual arena of discussions 

on planning that had in the droughts a privileged space for discussion. In this 

sense, the work of the engineer Saturnino de Brito can be emblematic. The  

author of dozens of plans and works (of sanitation networks, urban expansion 

and reform) for countless Brazilian cities, his participation in the works 

against droughts as early as the 1890s, producing extensive studies and 

reports, observing and constructing various analytical perspectives, reasserting 

its condition as a problem of national scope, pointed towards new paths. In the 

onde hand, it consolidated the comprehensive approach and incorporated the 

spatial dimension of territory. On the other, we could surmise, it meant the 



definitive overcoming of the illustrated and erudite look of the chroniclers and 

early scientific commissions, towards a systematic observation of nature in its 

multiple dimensions – thus approaching the formulations that characterized 

the scope of Survey, either regional or civic. 
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