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Summary
Floods are one of the most important environmental problems in Buenos Aires City (Argentina) and their frequency has increased in the last decades. This situation is coherent with the hypothesis of a possible increase in rainfall due to the so-called "global environmental change". 

The study of floods in the city has generally been focused in the natural phenomena that act as detonator of the disaster (heavy rains and overflows of the Rio de la Plata due to local winds -"sudestada"-) and their management through structural works (coastal dams, enlargement of drainage systems). On the other hand, the studies from the point of view of social vulnerability are quite recent. 

In this paper, vulnerability is defined as the previous social and economical situation of the population impacted by a technological or natural hazard (in this case, floods). It is a complex concept with several dimensions that should be considered in its diagnosis. These dimensions include economic condition, social status, ethnicity, gender, education, culture, etc. This set of dimensions determines, to some extent, the varied impact of a hazard, that is to say, why the same hazard can affect some social groups more than others.

In most cases, vulnerability is closely related to poverty; however, they are not synonymous. Poverty is a structural feature that conditions, on the one hand, the location of poor population in flood prone areas, and on the other, the level of preparation, response and rehabilitation in case of disaster.

In Buenos Aires City the relationship between vulnerability and poverty is not direct; it appears as a complex mosaic of social, economic and cultural heterogeneities that configure an array of vulnerability situations. Hence, floods impact on neighborhoods such as those located in the basin of Maldonado stream -inhabited by middle and middle-high class people- and on neighborhoods as La Boca, where most people is poor.

The objective of this paper is to describe the different situations of social vulnerability to floods in the neighborhoods of La Boca and those of Maldonado basin. It is taken into account that such situations derive from the characteristics of the occupation process and risk management in each case, both impregnated by the so called “technical culture of negligence”.
1. Introduction
Floods are, up to now, the main “natural” risk affecting Buenos Aires (federal district in Argentina). Triggering factors of floods are: excessively heavy and/or excessively prolonged rainfall (convective rains) and the “sudestadas”, hydro-meteorological phenomenon associated with the occurrence of winds from the southeastern quadrant which push the Rio de la Plata waters towards the city’s coastline. This produces a “hydraulic plug”, which prevents the normal drainage of the water courses in the Rio de la Plata. The present hypotheses related to global environmental change could amplify this hazard. 
In face of this “natural” hazard, and beyond its possible amplification due to the effects of climate change, Buenos Aires population is heterogeneously exposed to and prepared to response and rehabilitate in case of disaster. Vulnerability is the concept that summarizes the previous conditions of the population in social, economic, and cultural terms that determine, to a certain extent, the differential impact of floods. Vulnerability varies along time according to the changes in economic and political contexts which, in turn, reflect themselves in the process of public urban administration.
In Buenos Aires there is a complex mosaic of vulnerability situations, with some areas (as in La Boca neighborhood) where vulnerability is related to poverty and other areas (such as the lower basin of the Maldonado stream), where such relationship is not seen. In order to explain this diversity, we cannot restrict the study to the immediate causes of disasters; conversely, it is necessary to go beyond and explore the way in which floods were managed along time and its relation with the administration of the city and the occupation of territory.

This paper describes the different situations of vulnerability to floods in the city of Buenos Aires comparing the cases of La Boca and the lower basin of the Maldonado stream, taking into account that such situations derive from the characteristics of the occupation process and risk management in each case. In this analysis, the idea of “technical culture of negligence” (M. F. S. Porto et. al. 1999) has an important role. This concept, as we will explain below, refers to the socio-political factors that enhance natural hazards and impregnate risk management in the city. 

First of all, we will brief the characteristics of floods in the city and the possible impacts of climate change and then we will focus in the vulnerability perspective.

2. Floods in Buenos Aires city
Buenos Aires (Map N° 1) was founded high on the ravine of the Rio de la Plata, over a wide plain terrain with very little slope. The area was drained by a set of little streams, typical of a low area: they were short, of low permanent flow, with irregular course and wide floodplains. Some of them still run beneath the streets while the others disappeared with urbanization. Among the former, which are relatively longer and have a heavier flow, we can mention the Medrano, the White, the Vega, the Maldonado (Rio de la Plata’s tributaries) and the Cildáñez (Riachuelo’s tributary). The latter comprise three small courses known as “Terceros” (Tercero del Sur, Tercero del Medio and Tercero de Manso).
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At the beginning of the XXth century, the city’s expansion process accelerated and the original geomorphic features started to disappear. The lower areas were filled and the steep Rio de la Plata’s ravine was smoothed. In addition, the coastline over the Rio de la Plata changed, as a consequence of the continuous advance of the city towards the river (H. Herzer y M. di Virgilio, 1996).
The city’s natural drainage system, formed by the basins of the streams already mentioned, was progressively made impermeable. During this process, the “Terceros” were filled and they integrated the first combined sewerage and drainage system known as “Radio Antiguo” (built between 1873 and 1905). The Medrano, the White, the Vega, the Maldonado and the Cildáñez were canalized and turned into the main pipes of the drainage system known as “Radio Nuevo” (built between 1924 and 1950). Streets and avenues were laid out over these canalized streams. The basins of the aforementioned streams and the “Radio Antiguo” can be observed on Map N° 2.
In Buenos Aires, floods have two triggering factors. The first, is the occurrence of excessively heavy and/or excessively prolonged rainfall (convective rains) that usually takes place between November and March. The water tends to follow the original basins, which still exist below the city. The drainages -old, obsolete, lacking maintenance- do not have the required drainage capacity to conduct the waters
. It is then when the lower areas (Rio de la Plata and Riachuelo coastlines) and the streets and avenues under which the canalized streams run, get flooded. 
The overflows of the Rio de la Plata are the other triggering factor of floods. As in fact the Rio de la Plata is an estuary, it shows a particular hydrological dynamic with four main intervening factors: geographical, astronomical (tides), hydrological (junction of Paraná and Uruguay rivers); and meteorological (of local and extra-local origin). Due mainly to meteorological factors, we can say that the overflows have two origins: 

· Income of “tide waves”, due to storms produced in the open ocean that propagate into the Rio de la Plata

· Tide floods due to local SE winds, hydro-meteorological phenomenon known as "sudestada”, which generates a “hydraulic plug” that impedes the normal drainage of the streams flowing into the Rio de la Plata.
The floods due to the Rio de la Plata affect especially the neighborhoods in the south of the city and by the Rio de la Plata’s coastline up to about 300 m inland. Frequently, the occurrence of a “sudestada” is coincident with a heavy rainfall, being hazardousness increased to the maximum. 

During the last decades, Buenos Aires flooded at least twice a year. Among these great floods we can mention, due to their magnitude and severity of their consequences, those which took place on 31st May, 1985, on 15th March 1994 and, more recently, on 24th January 2001 (all of them caused by heavy rainfall). Regarding “sudestadas”, three representative examples are those occurring on 7th February, 1993 (3.95 m), 29th June, 1999 (3.40 m) and 16th May, 2000 (3.59m)
. 

Each catastrophic flood sets the city on the verge of collapse: telephones do not work, the chambers supplying electric service are inundated, subways and trains break down and public and private automotive traffic is seriously affected due to the flooding of streets and avenues. The basements of houses and shops are also flooded, the waves generated by cars break show windows, trees and lamp posts fall down. Many people are isolated for a long time for being unable to use telephones, cross streets or communicate. All this facts cause economic losses, whose real magnitude has not been quantified yet.
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2.1. Possible impacts of climate change
The two probable impacts of climate change in Buenos Aires are sea level rise and the increase in annual precipitation. Both would give as a result an increase in the frequency and intensity of floods.

According to IPCC TAR, the sea level rise for the next hundred years may range between 0.1 and 0.9 meters (IPCC WG 1 TAR, Summary for Policy Makers, 2001). Due to the morphology and the little slope of the Rio de la Plata, the predicted rise may only worsen the impacts of floods that already occur in the Rio de la Plata’s coastline and in the delta of the Paraná river. 
From the 60s and 70s there have been increases in the annual precipitation figures in the center and east of Argentina. Some studies relate the apparition of this humid cycle to the higher frequency and intensity of floods in the Rio de la Plata basin. These floods have generally coincided with El Niño events. Anyway, during non-Niño years, big floods have also occurred (e.g. due to storms in January 2001 in Buenos Aires city, and floods in southern Santa Fe during year 2000) (V. Barros, 2001). Graph 1 shows decadal mean precipitation in Buenos Aires for 1991-2000; although there is a trend to an increase, this is not as high as in other locations in the country.

Beyond these figures, for Buenos Aires there is no evidence in existing literature of the fact that present “sudestadas” or heavy rains be more frequent and intense than in the past. There are records of floods in Buenos Aires since the beginning of the XXth century
, with similar intensities to those occurred in the last years and that have produced disaster situations comparable to those of nowadays (S. González, 1997).

Graph 1
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However it is common that decision-makers and politicians appeal to climate change hypotheses to justify the disasters produced by floods in the city
. This attitude leads to the naturalization of the disaster, relating it only to its immediate causes (rains or “sudestada”) and omitting the process of social construction of risk and the vulnerability of the population.
3. The perspective of vulnerability
In this paper, we place vulnerability in a conceptual framework that takes risk as a complex problem, composed of four dimensions (C. Natenzon, 1995): hazardousness, vulnerability, exposure and uncertainty.
Hazardousness (or hazard) refers to the hazardous potential inherent to natural phenomena and technological processes. Floods as natural hazards for Buenos Aires have been described in the previous item.

Exposure refers to territorial distribution of population and material goods feasible of being affected by the hazardous phenomenon. This component is territorially expressed as a historical construction that relates physical processes to socio-economic relations, configuring determinate land uses, distribution of infrastructure, and localization of human settlements, public services, etc. 

Uncertainty has to do with dimensions of risk that cannot be quantified: the lack of answers from scientific knowledge (represented by the other three dimensions), is opposed to the urgency of decision-making in the political arena. They are problematic situations that cannot be solved from existing scientific knowledge but they need an immediate resolution because of the importance of the values affected –life, goods-. This situation requires the incorporation of all stakeholders exposed to risk, and the resolution will take place at the political arena.
Vulnerability is defined by the socio-economic conditions of a society (or a part of it) previous to the occurrence of a catastrophic event. It is a set of “attributes of a person or a group of persons from the point of view of their capacity to anticipate, survive, resist and recover from the impact of a natural hazard” (Blaikie et al. 1998, 30).

Vulnerability is a complex concept, with different dimensions that should be considered during its diagnosis. These dimensions include: economic condition, social status, ethnicity, gender, education, culture, etc. These set of dimensions determines, to some extent, the variations in the impact of a hazard, that is to say, why the same hazard can impact on some social groups more than on others. That is why, in the analysis of vulnerability, the heterogeneities of the society in question are very important since they will partially determine the catastrophic consequences of the hazard.
As vulnerability is the result of a historical process, it is in permanent construction and transformation. Risk study from the point of view of vulnerability allows separating the analysis of disasters from they immediate causes, emphasizing the underlying causes and dynamic pressures that lead to unsafe conditions of population (P. Blaikie et al., op. cit.). The underlying causes are the economic and political processes within a society that affect the distribution of resources, reflect power differences between groups and persons. They are directly connected with the functioning of governmental institutions. The dynamic pressures are processes like population growth, accelerated urbanization, the development of some economic activities, etc., that turn the underlying causes into unsafe conditions, --or the specific shapes that vulnerability takes in a determinate time and space--.

When we make emphasis in the underlying causes, we incorporate a central component in the study of processes that lead to the formation of vulnerability patterns: their institutional dimension. This dimension has to do with risk management and refers, precisely, to the formal and ideological obstacles that impede an integral risk management in all its “phases” (prevention, preparation, response, rehabilitation and reconstruction). Among others, these obstacles are: fragility of governmental and community institutions, absence of participation in decision-making, etc. (G. Wilches-Chaux, 1998).

In cities such as Buenos Aires and in a national context as the Argentinean, both dimensions of vulnerability (institutional and socio-economic) add up to set a scenario of high uncertainty that leads to aggravated catastrophic consequences of flood disasters (M. F. S. Porto y C. M. Freitas, 1999). At risk management level, the existence of high institutional vulnerability combined with the fragility of the national economy leads to a “technical culture of negligence” (M. F. S. Porto et. al. op. cit.), visible through the fragmented, isolated, overlapped and biased-to-response intervention manners.
3.1. Vulnerability and poverty
A great deal of the literature about disasters agrees in pointing out the existence of a link between poverty and vulnerability. It is generally understood that the poor are the most vulnerable ones to disasters: poverty is a preexisting structural feature which conditions, on the one hand, the location of the poor in hazardous areas and, and on the other hand, the level of preparation and response to these events.

However, as Blaikie et al. (op.cit.) point out, vulnerability is not a synonym of poverty, although both of them are often closely related. While poverty is a much less descriptive measure of people’s shortage, generally centered on the measuring of income, expense and consumption; vulnerability is a combination of characteristics of a social group derived from its social and economic conditions, related to a specific hazardousness. High levels of vulnerability imply a serious result whenever a hazardous event takes place. Disasters are a complex combination of the qualities of the implicit hazards and those of population involved as well. From this perspective, “…vulnerability is a relative and specific term, which always implies vulnerability to a particular hazard” (Blaikie et al, op. cit.: 92). 
This means that, in front of the same hazard, different situations of vulnerability may emerge which, in turn, may entail different situations of risk. Vulnerability turns into a “zone” of intermediate situations between the extremes represented by exclusion and inclusion in social and economic terms (A. Minujín, 1999). The vulnerable groups comprise those closer to exclusion
, those looking for alternatives of inclusion and those who have been losing the inclusion resources
. All of them are vulnerable to the same hazardousness and, consequently, will have different capacities to face it and to choose between continuing -or not- to be exposed to it.

The complexity of the bound between poverty and vulnerability is evident in the moment of adopting policies to reduce the latter. In this case, “…although the approach to vulnerability may contribute with the improvement of structural situations, it does not intend to solve them, as it is beyond the analysis and scope of risk management” (J. Barrenechea, et al, 2000: 4). Inversely, there is often a tendency to solve poverty situations by getting loans and investing, but the impact of such measures can result in an increase of vulnerability (Blaikie et al., op.cit.).
4. Vulnerability in Buenos Aires

In Buenos Aires we cannot talk of a direct relationship between vulnerability and poverty, since there is a complex mosaic of social, economic, and cultural heterogeneities that implies a wide array of vulnerability situations.

To illustrate this complexity we have worked with the index of “unsatisfied basic needs” -NBI- that offers an idea of the conditions of poverty of the residents. The NBI index is composed of five indicators
 that summarize the material aspects of population’s life quality and its economic situation; therefore, it is useful to show the social and economic dimensions of vulnerability. Other qualitative aspects of vulnerability (such as cultural and institutional dimensions) complement the description and will be taken into account later, when describing the case studies.
Map Nº 2 -distribution of NBI in 1991- shows a clear dominance of high indices in the South and Southwestern areas. In the North, districts with better life conditions predominate. From the analysis of these data we can conclude that Buenos Aires has turned into a very heterogeneous district where 61.7% of NBI population lives in the South area. The poorest areas of the city coincide totally or partially with the following neighborhoods: Liniers, Mataderos, Lugano, Villa Riachuelo, Bajo Flores, Soldati, Pompeya, Boca, Barracas, Parque Patricios, Constitución, San Telmo, Montserrat and San Nicolás.

Within this general framework, there are also some recent manifestations of urban poverty: squatting in abandoned or vacant properties (houses, factories, hospitals, below highways). This mechanism has extraordinarily increased during the 1980s. An estimation of squatters in 1991 gave a number of 200.000 persons, figure that was equivalent to three times the population living in slums (M. Rodríguez, 1993). Although the 2001 National Census has not been done yet; it is believed that squatting has increased due to the worsening in life conditions. 
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Squatting is a common in the whole city, however, it is more intense in those areas with physical degradation but close to potential work sources: the corridor Montserrat-San Telmo-La Boca-San Cristóbal, -with the highest number of NBI households – and corridor Villa Crespo-Paternal-Palermo (M. Rodríguez, 1997), affected by the overflows of Maldonado stream. In the latter, some punctual manifestations of physical degradation and urban poverty may be emerging in districts of the "central area" that in 1991 had medium and low indices of NBI.

This heterogeneous situation can only be explained through the study of the underlying causes and dynamic pressures that have configured different vulnerability patterns along time. That is why in the following section we will describe these two study cases: La Boca neighborhood (with high NBI indices) and the low basin of the Maldonado stream (neighborhoods of medium NBI indices). In both cases we will try to understand the present situation of vulnerability departing from its underlying causes: how risk was managed in the city and its relation to the occupation process in both areas.

4.1. The case of La Boca Neighborhood
La Boca, located in the low lands of the Riachuelo floodplain, is an example of the degraded neighborhoods of southern BA. The recurrent floods (caused by the overflows of the Riachuelo and by heavy rains that surpass the capacity of the drainage system), were one of the factors that has lead to the area’s degradation and standstill.

The occupation of the area is related to harbor activities and it was marginal since its beginning, situation that was aggravated by the presence of polluting meat-salting industries by the Riachuelo. The maximum increase in population took place during the so called agro-exporting model, when masses of immigrants – mainly Italians – chose the neighborhood for their residence because of its proximity to the harbor and the industries located in the southern area of the city. They lived in “conventillos” (tenement houses) in deficient conditions. This immigration used the neighborhood as their first stop: when they improved their socioeconomic situation, they moved to other neighborhoods, or, if they preferred to stay in La Boca, they did it outside “conventillos”. From the 40s to the 60s, the European immigrants were replaced by those coming from the provinces and neighboring countries. Summarizing, the neighborhood has always kept its role of residence of urban popular sectors, where tenancy of rooms in “conventillos” was the predominant system (O. Grillo, 1988; M. Lacarrieu, 1995).

We can therefore say that there has been a constant relation between vulnerability and poverty in La Boca. The lack of solutions to life conditions in tenements and squats reflects in the poverty of the residents. This vulnerability situation implies on the one hand, the lower capacity of a group to face and recover from a disaster, an on the other, the fact that daily life for this people is similar to a disaster.

Although in La Boca there are some clues that show that flood hazard has been considered in urban design (e.g. high sidewalks in some areas of the neighborhood), the insertion of floods in the neighborhood production has been partial, with a history of agreements and disagreements among participating institutions and with very few actions tending to reduce the vulnerability of the inhabitants. Some examples of this situation are the difficulties to finish the sewerage system, the never-finished elevation of the neighborhood
, the discussions between MCBA (municipality) and OSN (public institution for waterworks) to set the minimum height for the elevation of the neighborhood, and the ratification, in 1941, of the safety levels for streets and grounds even though they were surpassed during the flood of 1940.

In November, 1998, a structural solution aimed to “finish” with floods in La Boca and Barracas neighborhoods was built. In contrast with the solution chosen at the beginning of the century (the unfinished elevation of the neighborhood) the city’s government preferred a levee with a pumping system. While this defense resisted successfully the last “sudestdas”, some areas of the neighborhood went on flooding during big storms.

Additionally, a project of renovation of the drainage system was designed as a complement to the coastal defense, but he works have not begun yet. None of the hydraulic projects take into account climate change hypotheses.

We have found that, even after the construction of the levee, the historical scheme of fragmented management appears again, showing that the coastal defense is not articulated with other ambits of urban management. Generally, technicians tend to believe that the coastal defense is totally integrated in urban planning because it has a tourist coastal sidewalk. However, if we consider risk management, since the construction of the defense there has been no modification in the rule (Building Code
) that sets ground level for buildings. Whether one might agree or not in maintaining safety levels, this fact reflects a lack of articulation among different government dependencies (Hydraulics and Urban Planning). Furthermore, the norms of the new Urban Planning Code (that would foster an increase in the building rate for the southern area and, thus, an increase in density) and the actions of the recently established Corporation for the South
 might have serious implications in the creation of a new risk scenario. 

Regarding the warning system, the defense does not have a specific system (apart from that for the city) for the residents in the protected area. We have also found a lack of communication between technicians responsible for the control of the defense and local organizations acting during emergencies (volunteer firemen). For example, firemen did not know of the existence of removable floodgates in Vuelta de Rocha sector (where the height of the defense was lowered due to tourist reasons), while the technicians informed us that the floodgates to be used in case of emergency were in the firemen station.

Even though when the defense was inaugurated there was some advertising, perhaps that information was not totally clear for the residents of the neighborhood. This fact is reflected in the numerous calls received in the defense control Office asking why some streets still flood (confusion between floods due to rains and floods due to the Riachuelo). On the other hand, and as it is established in several rules of other countries (e.g. Seveso Directive of the European Community
), information on risks should not be disseminated only once but in a continuous communication process. It is advisable that population be involved in the risk management process, with an adequate information on the defense and its possible hazards. One example showing that the authorities do not take into account local initiatives is the refusal to the proposal of Volunteer Firemen in Vuelta de Rocha to be responsible for the control and maintenance of the pump stations.

The structural flood defense is part of a wider program tending to rehabilitate the neighborhood (and the whole “Southern area” of the city). During the last years, the City Government has launched several projects in this sense. Its investments in La Boca (apart from the defense) were focused in the restoration of the tourist corridor Caminito-Vuelta de Rocha and in some punctual works of the “Comisión Municipal de la Vivienda” (local government housing office). Private investment has only focused in shops in the tourist area of Caminito, even though the government efforts tending to attract it. Anyway, the on-going actions and projects show that there will be changes in the socio-territorial configuration of the neighborhood and thus, a re-configuration of the risk scenario.

Generally, and as it has been demonstrated for several flood engineering methods of the world, structural works cause a confidence feeling and foster the development of inherently dangerous zones. Nowadays La Boca shows a particular situation: the inhabitants do not trust in the defense yet because they fear for lack of maintenance
. This fact may be due to the general distrust in politicians and a tradition of unfulfilled promises for the southern neighborhoods. Furthermore, the image of La Boca as a degraded and unsafe area is still strong in the inhabitants of Buenos Aires.

It seems then, that the government’s main worry is to attract private investments. To achieve this goal it is necessary to convince everybody that la Boca is not a flood prone area anymore. Being such the case, the new works might imply a new risk. This risk derives not only from the possibility of a failure in the defense but from the fact that the official discourse on the defense might hide the latent risk and, thus, increase the uncertainty. 

Regarding land use regulations, it would be desirable to aim towards an integral improvement of the life conditions in the neighborhood without an increase in the density of the area, increase that has occurred in other flood-prone areas in the city and that has proved to be harmful. 

It has been demonstrated that along the history of the neighborhood, discussions about flood solutions focused in structural works in spite of considering other non-structural alternatives to decrease the vulnerability of residents. Furthermore, risk management has been incorporated in urban administration in a fragmented fashion and with little articulation among participating institutions. Nowadays, and after the construction of the flood defense, we can say that, on the one hand, the vulnerability of the inhabitants has decreased, but on the other hand it could augment if people is not informed, if land occupation is not regulated or if present residents –especially the poorest-- are displaced
 towards other areas (possibly flood-prone as well). The way in which risk is to be included in urban administration –managed risk versus hidden risk- will have a strong influence in the future development of the neighborhood and the welfare of its residents.

4.2. The Maldonado basin case
As it can be observed in Map Nº 2, the neighborhoods located in the Maldonado basin had medium NBI indices in 1991, what would imply that vulnerability to floods is not related to poverty. However this has not always been the case: before its canalization, the Maldonado was a common stream that crossed an area inhabited mainly by poor population.

¿How can we explain this situation? Following the pressure and release model proposed by Blaikie et al (op. cit.) and taking into account the dynamism associated to the concept of vulnerability, we investigated the history of flood management in the basin and its relationship with the occupation process in order to understand the complex mosaic of vulnerability situations.

From this point of view, there were several key facts in risk management. The underground canalization of the stream, built by a national governmental institution (Obras Sanitarias de la Nación – in charge of waterworks) between 1919 and 1945 had a direct influence in the formation and consolidation of the neighborhoods of the basin. The canalization, which was part of the General Stormwater Drainage System for Buenos Aires City and conceived as the one that would make floods “disappear”, became a milestone in the occupation process of these neighborhoods by “removing” the obstacle for their improvement and growth, the stream was then hidden.

Therefore, if between 1880 and 1945 vulnerability had built-up as a result of the migration of poor population from the center to the periphery (that included Maldonado basin neighborhoods)
, between 1945 and 1980, this situation began to change. The canalization of the stream and the construction of Juan B. Justo Ave. had a positive impact in property prices; such works created a certain threshold in the price of properties, this being the reason why poor sectors of society could not afford living in the Maldonado basin. From that moment on, the neighborhoods became a middle class area.

The second key moment was in May 1985, when the worst flood in Buenos Aires occurred. Following this flood, the problem caught public attention and a discussion began about the obsolescence of the drainage system (poorly maintained and never extended even though the 1919 Plan said it should be expanded according to the growth of the city). As a response, the local and national governments signed an agreement to find a solution to the problem: the construction of an alleviator channel that has never been built hitherto. 
From then on, there was a succession of floods and solution projects that were forgotten shortly after waters went out. Finally, between 1997 and 1998, the Hydraulic Plan for Buenos Aires begun. The works for Maldonado stream included a baffle wall in the main conduit between Santa Fe and Donato Alvarez avenues, the removal of a bridge that crossed the stream before its canalization, (both concluded) and, the construction of the alleviator aforementioned (without starting date).

The third key moment was another flood (January 2001) that revealed once more the vulnerability in the basin. After this flood, that generated neighbor’s protests and hard criticism by the press, the Government announced “new” hydraulic projects
, without apparent connection with the Hydraulic Plan still in course. The new projects include several stormwater reservoirs in different places in the basin that would delay the arrival of waters to the main pipe. None of these projects (neither the alleviator nor the reservoirs), take into account climate change in their design.

If we focus on underlying causes and dynamic pressures as generators of vulnerability (unsafe conditions), the decisions on flood management in the Maldonado basin had the following characteristics:

· Strong incidence of economic and political crisis in the construction of planned works. The recurrent economic crisis impacted negatively on the assignation of money to the construction of engineering works. Political crisis or changes in government implied a cancellation of projects designed under a previous administration.

· Reactive fashion in decision making, with a strong bias to the emergency phase. In case of preventive solutions, structural works were the only privileged solution. Practically there are no preventive non-structural solutions, and, if they exist, they are deficient (such as the Warning System for Severe Storms, almost ineffective in case of convective storms).

· Confidence in flood engineering as a warranty of the eradication of floods. However, in the last years, local governmental officers recognize that this solution is partial (hard works as a “palliative” to the problem), meanwhile, the affected residents continue to believe in the disappearance of floods after the conclusion of the hydraulic works. It seems that there is a poor risk communication between government an residents, who reject any “soft” solution and claim for the construction of the alleviator channel.

Regarding institutions participating in flood management:

· Existence of incumbency conflicts and lack of articulation among institutions and governmental levels. Examples of these facts are the delay in the beginning of the 1919 Plan because the Municipality had not finished with the leveling of streets; or the lack of articulation between the governmental offices in charge of flood management and urban planning.
· Conflicts emerging from the successive re-definitions of institutional charts and/or privatization processes. For example, after privatization of OSN, the maintenance of stormwater drainages remained in charge of local government, but without receiving the tax established to fulfill such task. 

· Specialization of institutions acting in each phase of the disaster continuous (prevention, preparation, response, reconstruction, rehabilitation). For example, Civil Defense (acting during the emergency phase) seems not to have communication with the National Institute of Waters (that made structural projects in the preventive phase).
Meanwhile, the occupation of Maldonado neighborhoods has been related to economic and political fluctuations rather than to flood management. The latter appears as totally disconnected from daily urban management. This disconnection is shown by the absence of special rules for flood-prone areas (density control, zoning, control of buildings) in urban planning instruments such as the Building Code or the Urban Planning Code.

Consequently, we found a dividing line between the management of the invisible city, --the underground city, composed of stormwater drainages--, and the management of the visible city, --the daily city seen by everybody--. The conflict between the management of both “cities” becomes evident when a flood occurs, but it is the causal factor in the construction of vulnerability in the Maldonado basin and Buenos Aires city in general.

Such causal factor associated to underlying causes and dynamic pressures gave rise to unsafe conditions that have varied along time. After the canalization of the stream and until 1980s, the city showed a process of social homogenization, since only the middle and upper-middle classes “deserved to live there” (O. Oszlak, 1991). As a result, vulnerability tended to decrease in the Maldonado neighborhoods.

In the following period, between 1980 and present, the structural crisis affected life conditions severely causing social heterogeneity to increase in the city, and consequently, in the basin, givin as a result different situations of vulnerability. Thus, although the Maldonado basin continues to be dominated by middle classes, there are poverty focuses (basically squats) as well as enclaves of higher income population (areas of private real state investment, e.g. Palermo neighborhood, where occupation is fostered in spite of being a hazardous zone).

5. Conclusions
The brief description of two different cases of vulnerability situations in Buenos Aires shows that there are many similarities in the underlying causes and, basically in risk management processes. Fragmentation, lack of articulation, over-specialization, disconnection between flood management and urban management, inefficiency in risk communication processes, bias to response as the only intervention moment, are some of the points in common between La Boca and Maldonado basin neighborhoods.

Additionally, in both cases, the climate change hypothesis is absent in hydraulic projects. This is a curious fact since the “natural causality” appears repeatedly in the explanations of governmental officers after floods.

The above-mentioned characteristics shape what we have called the technical culture of negligence, which has a direct influence in the differential construction of socio-economic vulnerability and in its cultural dimension. Thus, the announcement of new engineering works that will “eradicate the flood problem in the city” is received with suspicion by the residents of La Boca, who question about the actual efficiency of the defense and fear for the fulfillment of the maintenance tasks in the pumping stations. The residents of the Maldonado stream show distrust in the governmental officers’ promises because they never begin with the construction of the alleviator channel but have plain confidence in flood engineering itself (they consider structural works as the only solution to the problem).

This technical culture of negligence reinforces the natural hazardousness, which would be amplified independently of the existence of a climate change. In that sense, the consequences of a climate change would contribute to a risk situation that is already amplified by the conditions flood management has historically shown and by the vulnerability patterns engendered.

Finally, we can say that if present underlying causes continue, social vulnerability will tend to remain or even increase, leading to the social and political amplification of a hazard that, in spite of its origin, has little to do with Nature.

The alternative to this scenario was already mentioned in the description of both cases: it is desirable to reach a risk management fully integrated in daily urban planning, making dichotomies disappear (visible city vs. invisible city) and recognizing the existence of risk (hidden risk vs. managed risk) in order to face it. We mean a risk management focused in the “forgotten” preventive phase, including vulnerable sectors in the decision-making process.
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� The drainage system was calculated to drain a city of open construction, dotted with green areas, which corresponds to a runoff coefficient of 0,50. Nowadays, the process of urban growth waterproofed nearly the whole ground. As a result, practically all the falling water runs-off without infiltration or retention; the actual runoff coefficient being of 0,90.


� The mean height of the Rio de la Plata in the port of Buenos Aires is of approximately 1 meter.


� However, there are some estimates of the cost of city floods. According to them, the flood of 31st May, 1985 produced economic losses of USD 246.000.000. (L. Costa and D. Albini, 1988).


� Among these floods we can mention those occurring on March, 27th, 1903, November, 27th, 1905, December, 10th,  1912, January 13th, 1925 and February 28th, 1930.


� For example, after the 13-12-98 flood, the Secretary of Production and Services said in a press conference that floods occur because “climate has changed and the drainage system cannot resist” (http://www.lanacionline.com.ar)


� The excluded are not necessary the poorest. This category includes also those groups which suffer any kind of relegation due to lack of education or training, to ethnical or gender reasons, etc.


� This group consists of impoverished middle class sectors, particularly affected by the economic model adopted in Argentina and Latin America during the past years. (A. Minujín, op. cit.).


� Unsatisfied basic needs index includes those households that: 1) have more that three persons per room; or 2) live in an inadequate house (tenement house room, deficient house; or 3) does not have toilet; or 4) have any children that does not go to school; or 5) have 4 or more persons per working member and whose family chief has low education level (INDEC, 1984).


� The so discussed proposal of street elevation became true only in 1951 when the sector delimited by Alte. Brown Ave, Lamadrid and Villafañe streets and the railway was elevated. These works, which were the only important ones performed in the neighborhood till 1990s, kept unfinished after the fall of the peronist government. Anyway, it was a partial solution, since the backgrounds were not elevated and in case of floods waters came up through the gratings (even though the streets were dry). The elevation engendered a social differentiation in the neighborhood because the elevated sector has relatively improved in terms of urban renovation. Additionally, there were also differences within the elevated area between those residents that were able to improve their houses and those that were not able to do so.


� According to the present Building Code (article 4.1.2.4.) the ground level of each terrain filled up with earth or built on, should never be lower than the “property level” determined according to minimum established levels. For properties in La Boca, such minimum level is 15,45 meters


� Entity with faculties to recycle, exploit and sell buildings owned by the city. With the money obtained, it should improve the urbanization of the Southern area. 


� European Directive 82/501/EEC, on major accidents derived from certain industrial activities. It is known as Seveso directive after the name of the town where an important chemical accident took place. 


� This lack of confidence is reflected by the number calls received by the firemen during the last “sudestadas”.


� According to Herzer et. al (2000: 108) "However, the housing policy of the city Government is, basically, independent from the characteristics of low income families and; at the same time, the housing policy is not articulated as a relevant intervention line within the neighborhood renovation plans."


� The migration of poor population from the center to the periphery (neighborhoods) was a result of ascending mobility processes typical of the first urban expansion in Buenos Aires.


� These projects are not new, since they were mentioned in studies made by INCyTH (National Institute of Hydrological Science and Technics) after floods in May 1985 and 1994.
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