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Chapter  Thirteen

The  M eaning  and  Sociolegal  
Im po rta nce  of R iver  Basins

José Irivaldo  A lves O. Silv a 1 
An a  L. Bu rgos2

Summary

This chapter is the result of a collaboration between Mexican and Bra- 
zilian members of the JUST-SIDE network to analyze the sociolegal char- 
acter of the spatial unit known as the watershed. The objective is to place 
the watershed at the center of the debate on planning for sustainable devel- 
opment, considering the reduction of territorial injustices within its bound- 
aries and using its sociolegal dimension. Following a brief review of the 
legal ffameworks for watershed management in México and Brazil, we ar- 
gue that situations of territorial injustice could be reduced with a watershed

1 Professor of the undergraduate degree in public management at the Federal Uni- 
versity of Campina Grande, Brazil, and master’s degree in water resources manage
ment and public administration of the same institution. PhD in social Science, PhD 
in law, and postdoctorate in environmental law and regional development. Júnior 
visiting professor abroad with funds from CAPES, University of Alicante, Univer- 
sity Institute of Water and Environmental Science (IUACA). CNPQ Research 
Productivity Scholarship.
2 Titular researcher at the Research Centre of Environmental Geography (CIGA) 
National Autonomous University of México (UNAM). Master’s degree in ecology 
and PhD in biological Sciences from UNAM-Mexico. Professor in the Graduate 
Program of Sustainability Sciences and the Graduate Program in Geography at 
UNAM. Founding member of the Latin American Networks for Rural Innovation 
(Red LatTR). Specialties in water security and watershed management; sustainable 
rural development and rural innovation, transdisciplinary research and complexity 
approach to territorial management.
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approach if the sociolegal dimension, which shows clear weaknesses, is im- 
proved. Through case studies, we demonstrate the importance of consider
ing this geographical unit as a conglomerate of territories that have a socio
legal dimension that should be oriented toward the reduction of territorial 
injustices occurring within their boundaries. Often, the most vulnerable 
populations in a basin are the hardest hit by development models that dam- 
age common resources such as water through activities such as mining (the 
Brazilian case) and hydroelectric darns (the Mexican case). Finally, we em- 
phasize that the implementation of integrated watershed management with 
adequate sociolegal support is key to sustaining good govemance schemes, 
including the coproduction of participatory mapping.

Keywords: territorial inequalities, water security, watershed management, 
legal analysis

1. Introduction

The aim of this chapter is to bring the river basin (watershed) to the cen
ter of the discussion on planning and sustainable development as a way to 
mitigate the territorial or spatial injustices currently experienced in many 
parts of the world. We believe that decision-makers have neglected the basin 
as the foundation for a fair distribution of the common goods produced from 
it through environmental Services provided to cities, especially water, which 
is metaphysically important in the traditions of many communities in Latin 
America.

Therefore, we present the cases of two very important countries in the 
regional and global context, Brazil and México, that present peculiarities, 
contradictions and similarities, especially because they have diverse peoples 
and communities with strong ties to the history of Latin America as well as 
similar socioeconomic characteristics. Both have traditional communities, 
rural groups, indigenous peoples, river dwellers, and quilombos, among 
other vulnerable communities, and are increasingly affected by extractivist 
activities, whether conducted by the govemment or by private entities.

We understand that a condition of good governance is essential to reduce 
territorial inequalities. To this end, river basins allow us to recognize the 
territories that manifest themselves within their boundaries, which often go 
beyond the conventional political-administrative division, making them a 
complex unit. Moreover, in this territory, or in multiple territories, human 
activities and local decisions influence factors such as soil and vegetation 
that in tum regulate hydrological processes, which draws attention to the 
need for the integrated planning of the elements that make up the basin.
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Thus, with regard to Brazil, we will present here the process of contam- 
ination of the Rio Doce basin in Minas Gerais, which forms the basin of the 
same name and which suffered the consequences of the collapse of the Vale 
tailings dam and other companies. This was the result of the actions of the 
development model without environmental urban planning that takes into 
account traditional peoples, nature and quality of life. With regard to Méx
ico, the case of the Infiemillo-Bajo Balsas reservoir basin is presented; this 
rural basin is characterized by high marginalization, where the strategic ob- 
jectives of the nation-state to produce hydroelectric energy have violated 
and cancelled access to rights and the potential development of local tem- 
tories. The next section explores the relationships among the water crisis, 
the watershed approach, and the territorial complexity expressed within the 
boundaries of a watershed. In Section 3, some elements are presented to 
delimit in general terms the legal-normative frameworks that could operate 
to reduce territorial inequality in watersheds in Latin American countries. 
Section 4 briefly presents the two case studies in Brazil and México; the 
discussion and conclusions are presented in Sections 5 and 6.

2. Water Crisis, River Basin and Territorial Complexity

2.1 Water Crisis

The accelerated deterioration of water resources is, along with changing 
weather pattems, one of the most dramatic threats to humanity. Water is a 
vital and irreplaceable resource for human life, ecosystems and wildlrfe. 
Water of acceptable quality is the basis for food security and all agricultural 
activities for food and fiber production as well as agro-industrial and trans- 
formation processes. Fresh and marine water bodies, including rivers, 
streams, waterfalls, springs, lakes, coasts and wetlands, are sacred spaces of 
symbolic value and recreational areas fundamental to people’s spintual and 
mental health. These simple statements hint at the size of today’s problems, 
as water of acceptable quality has become a scarce and contested treasure, 
while the population is growing with large inequality gaps and high-envi- 
ronmental-impact activities are expanding rapidly.

The understanding of natural hydrological processes and the manage- 
ment of water resources are, along with agriculture, the starting point of 
civilization. Since the earliest civilizations, human groups have devoted 
themselves to understanding the timing of rainfall and drought and the hy- 
droperiods of rivers and tides and to increasing their technological capacity 
to hamess, store and distribute water. For more than 10,000 years, human 
groups have structured themselves around water sources and have extended
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their capacity to rnanage this resource under different circumstances. The 
spatial and temporal distribution of water is an explanatory factor for the 
location of human settlements and their economic development as well as 
for the history, religion and symbolic life of human groups. Water and so- 
ciety are, without a doubt, an inseparable pair.

2.2 River Basin

Over the last himdred years, society has recognized that the ideal spatial 
unit for understanding and managing water resources is the river basin.3 
This is defined as a section of the Earth's surface where precipitation, moved 
by the force of gravity, flows downslope to a common point or outlet. A 
river basin is delimited by the highest elevations in the relief (the divide) 
and the set of smaller land units (subbasins and catchment areas) that are 
organized in a spatially hierarchical way to fonn a drainage network carved 
into the relief until the water reaches a single outlet or outfall. The river 
basin rnakes it possible to examine the hydrological processes that deter
mine the availability of surface water in time and space and to make deci- 
sions based on an integrated and holistic interpretation of geographic space, 
water and society. The river basin approach is recognized as the best option 
to establish social spaces for managing water and related resources, such as 
íorests and soil; to distribute water access fairly; to reduce water risk from 
floods, droughts and pollution; and to establish protection and remediation 
measures to preserve water resources for present and future life in specific 
geographic spaces.4 * As social spaces, basins necessarily have a legal-nor
mative dimension.

Despite the alarming water crisis, river basins are still not considered 
entities of sociolegal importance in regulating access to water-related rights. 
They are not recognized as a powerful tool for interpreting territorial injus- 
tices and inequalities arising from the unequal appropriation and use of wa
ter by subjects located in the upper, middle and lower parts of a basin. In 
short, the potential of the basin as a sociolegal entity to settle, reduce and 
compensate for territorial injustices has not been clearly visualized.

3 Ana L. Burgos, and Gerardo Bocco. 2015. La cuenca hidrográfica como espacio 
geográfico (In: “Dimensiones Sociales en el Manejo de Cuencas". Burgos, A., 
Bocco, G. and Sosa-Ramírez, J. (Coord.), pp 11-29. Edited by CIGA-UNAM; 
Morelia, 2015).
4 Guangyu Wang, Shari Mang, Haisheng CaiShirong Liu, Zhiqiang Zhang, Liguo
Wang, and John L. 2016. “Innes Integrated watershed management: evolution, 
development and emerging trends”. Journal of Forestry Research, 27(5), 967-994.
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2.3 Territorial Complexity

To situate the basin as a sociolegal entity for planning and sustainable 
development, it is necessaiy to defme the notion of territory. First, we 
should clariíy that a basin is not a territorial unit but a spatial unit delimited 
by a physical criterion, which is the relief of the Earth’s surface. Thus, the 
limits of a basin are based on geological history and relief-forming factors, 
such as climate, lithology and time. In contrast, a territory is a portion of the 
geographical continuum that has been delimited by historical-social pro
cesses involved in the appropriation of space by specific subjects. The re- 
sulting territorial boundaries can be administrative (tangible), symbolic, or 
functional, i.e., determined by economic activities that are deployed in a 
space and control it. Each territory has an associated subject (individual, 
communities, ethnic groups, social groups, companies, or institutions) that 
exercises control and power over that space so that it is a lived, constructed 
and contested space. Administrative territories have explicit boundaries, 
subjects with jurisdiction, and competencies govemed by legal and norma- 
tive írameworks. Symbolic territories take their strength ffom the legitimacy 
exercised by subjects who are guided by usage, customs and customary 
agreements. Functional territories (e.g., mining territories) are constructed 
through material and energy flows, and their boundaries are diffuse and dy- 
namic. The territories and the subjects that control them operate at different 
spatial scales. Thus, the same place in geographical space may correspond 
to multiple juxtaposed territories. A river basin is ultimately a conglomerate 
of territories that coexist in space-time5; from this conglomerate emanates 
the territorial complexity that characterizes river basins as sociolegal spaces.

Under these premises, it is necessary to investigate the scope of the river 
basin as a unit to conduct a legal-systemic analysis aimed at reducing terri
torial injustices related to water resources in a specific geographical space. 
We ask whether the notions of watershed and territory duly articulated with 
legal and normative notions related to the human right to water, to a healthy 
environment and to the self-determination of peoples can be integrated into 
a framework for analysis and management aimed at reducing territorial in
justices. To what extent is the river basin as a unit of environmental man
agement a good approach to the identifícation of relevant variables in judi
cial decisions and the formation of jurisprudence with an ecological bias? 
Of interest are cases of territorial injustices linked to access to water, the

5 Ana L. Burgos, and Alejandro Velázquez. 2019. “A territory-oriented approach to 
operationalize sustainable management”. Global Journal o f Human-Social Science 
19(1).
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legal treatment of environmental damages and affectations due to water pol- 
lution, and the recognition of the responsibilities of different actors in pol- 
lution and lack of sanitation, among other problems.

3. The River Basin as a Sociolegal Entity for Management 

3.1 The Legal-Administrative Area

The lack of access to an adequate amount and quality of water, as well 
as the existence of human life near contaminated bodies of water, has pro- 
foundly negative effects on human dignity. Restrictions on water quantity 
and quality condemn people and territories to stagnation, to the aggravation 
of territorial injustices and to social and environmental deterioration, deftn- 
itively cancelling their future opportunities. For this reason, since 2010, ac
cess to sufficient quantity and quality of water has been recognized by the 
United Nations (UN) as a human right, and the obligation of States to ac- 
tively address access to water as a public and social good has been installed 
in the legal and regulatory arena. It is accepted that this is a right that un- 
derlies and cuts across other rights, such as the right to a healthy environ
ment, the right to health, and the right to the self-determination of peoples. 
Joy and collaborators6 insist that the problem of water must necessarily be 
seen as a problem of justice. However, the exercise of the human right to 
water requires a profound understanding of the significance of water for the 
development of peoples,7 which is beyond a simple govemmental pronun- 
ciation. This framework of necessity and urgency positions the river basin 
as a juridical-administrative space necessary to ensure the exercise of fun
damental rights, such as the rights to water and a healthy environment. The 
river basin must be considered a systemic entity that is appropriate to ad
dress human activities in different territorial contexts within the basin, 
where diverse subjects operate and must reconcile their attributions of the 
space.8 The current condition of a given basin is the consequence of the 
forms of occupation of the space and the use of available water resources 
affected by strong disputes among social actors. Water access and disputes 
must be regulated to reduce the territorial inequalities that arise from the

6 K. J. Joy, Seema Kulkarni, Dik Roth, and Margreet Zwarteveen. 2014. “Re- 
politicising water governance: exploring water re-allocations in terms of justice”. 
Local Environment, 19(9): 954-973.
7 Michael Tiboris. 2019. “Against Human Right to Water?”. Human Rights 
Quarterly, 41(4): 916-938.
8 Monica F. A. Porto, and Ruben La Paina Porto. 2008. “Gestão de bacias 
hidrográficas”. Estudos Avançados 22 (63): 43-60.
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differential access to water in sufficient quantity and quality. In this way, 
the river basin is considered an ideal laboratory for water resource manage- 
ment, for both supply and sanitation, and, in a more complete modality, for 
integrated environmental management. Urban, rural, environmental and 
water planning can intersect, which certainly makes the task of management 
with a common vision of the fature for those who live in the basin more 
complex. This task includes the prevention of environmental damage and 
the reduction of water risk due to droughts, floods and pollution.

Given the administrative and legal plurality of the river basin, good gov- 
emance schemes are fundamental and must emerge from an integrative per- 
spective of territorial conglomerates. We therefore argue that the basin and 
territory are fundamental categories for planning cities, rural areas and met- 
ropolitan regions with the purpose of establishing a water protection system 
to maintain various existing ecosystems. Lima9 highlighted the systemic 
character of the basin and its potential to integrate environmental processes 
and human interference.10 To this defmition, we add the relevance of inte- 
grating the legal-administrative dimension inherent to the territorial com- 
plexity within a basin.

In addition, it is important to consider Carvalho’ s11 proposal for inte
grated environmental planning, which must necessarily be intertwined with 
economic-ecological zoning (ZEE), which should itself be a Standard of 
analysis for the legal-environmental demands that arise in basins. Thus, the 
river basin is the ideal laboratory for reconciling access and the exercise of 
rights.

3.2 Basin Legislation in Brazil and México

In the case of Brazil, the law establishes the river basin as a legally rel- 
evant unit: “The river basin is the territorial unit for the implementation of 
the National Water Resources Policy and the performance of the National 
Water Resources Management System”.12 The Brazilian legislature has 
clearly established the basin as a territorial unit and as the recipient of the

9 Adauto Gonçalves de Lima. 2005. “A bacia hidrográfica como recorte de estudos 
em geografia humana”. GEOGRAFIA (Londrina), 14(2):173-183.
10 Enrique Leff. 2006. Racionalidade ambiental: a reapropriação social da 
natureza. Rio de Janeiro: Civilização Brasileira, 555pp.
11 Rodrigo Guimarães de Carvalho. 2014. “As bacias hidrográficas enquanto 
unidades de planejamento e zoneamento ambiental no Brasil”. Caderno Prudentino 
de Geografia, Presidente Prudente 36, Volume Especial: 26-43, 2014.
12 Law 9.433, 1997.
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water resources policy under the circumscription of the actors, such as pub- 
lic agents, who make up a management system. In practice, this defmition 
increased the importance of the river basin and the opportunity for basin 
committees to represent stakeholders’ interests in court.

Another practical impact is the need for these committees to establish 
the management of the resources within the basin’s geographical bounda- 
ries, following the multiple uses of water, and the need for users to be rep- 
resented in these committees. These are two advantages.

According to Leite et al.,13 the responsibilities of the State to protect the 
environment as a macrogood, whether exclusive or common, are provided 
for in the Federal Constitution of Brazil (arts. 21,23 and 24), which outlines 
a panorama of common protection of the environment, from legislation to 
exécution. This is the context of water policy, which has the responsibility 
of establishing general guidelines and a National Water Resources Manage
ment System and of which the implementation is the shared responsibility 
of all entities.

However, for this to materialize, the basin committees must function ef- 
fectively with a certain degree of organization. Another sore point is the 
fínancing derived from the concession of water within the basin, i.e., the 
collection of water abstracted by various users in small amounts. Therefore, 
in the National Water Resources Management System, the basin committees 
are at the base of the pyramid and the National Water Resources Council is 
at the top.

In México in 2019, the main legislative instrument on river basins was 
the so-called National Waters Law (LAN), enacted in 1992 and last 
amended in 2022.14 This law grants the executive power (EP) of the nation- 
state the maximum attribution to manage all waters of the national territory. 
The EP has delegated this power to the National Water Commission 
(CONAGUA), an agency with a massive budget. The verticality of the wa
ter management structure makes CONAGUA a rigid structure that operates 
and decides the fate of water for private interests and is highly distrusted 
and rejected by citizens across the country. Due to citizen pressure, in 2016, 
Articles 13 and 14 of the LAN were refonned to broaden public participa- 
tion in basin organizaiions. However, these organizations remain merely

13 José Rubens Morato Leite (Coord.). 2015. Manual de Direito Ambiental. São 
Paulo: Saraiva.
14 Comisión Nacional del Agua. 1992. Ley de Aguas Nacionales. Distrito Federal: 
SEMARNAT
CONAGUA. México, 1992; last reform 11/05/2022.
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consultative in nature rather than possessing any decision-making power, so 
the top-down spirit of the law has not changed much.15

3.3 Limits: Legislative Lags and Implementation Failures

In both Brazil and México, the normative and political bases for deploy- 
ing the legal-administrative dimension in good govemance schemes in river 
basins are insufficient and inoperative. There is no consideration in either 
case of bottom-up structures and processes that allow for the organization 
of structures rooted in the different territories that are expressed in the geo- 
graphical space within a river basin.

We acknowledge that social participation is essential for the mitigation 
of existing territorial injustices and the recognition of the basin as a territo
rial unit that produces justice in access to and use of resources. The Brazilian 
and Mexican river basin committees are mainly rigid structures that serve 
dominant interests and fail to mobilize in favor of a policy of fair water 
access and use. Thus, cities are not held accountable for the pollution of 
surface and underground water sources, which affects the most vulnerable 
populations and exacerbates their conditions of exclusion. Additionally, ru
ral watersheds are left out of political agendas and condemned to stagnation.

Another problem is the lack of inclusion of local perspectives on lived 
space, which can be achieved through participatory mapping, i.e., giving 
voice and power to communities through their effective participation in the 
production of information. Under the current approach, the needs of urban 
centers in watersheds are prioritized, while communities located in the 
catchment areas of basins where water flows are regulated remain invisible 
and are excluded ffom access to rights.

4. Territorial Injustices in Basins in Brazil and México

This section exemplifies the territorial injustices that are evident when 
the river basin is ignored as a unit of management and legal-administrative 
analysis. In Brazil, the lack of planning from a river basin approach and the 
imbalance between urban poles and the other local territories within river 
basins are exemplified, emphasizing the implied consequences. In México, 
the impact of ignoring the basin approach in rural areas is shown, where the 
lack of vision of the nation-state has ultimately condemned local territories

15Nicolas Pineda-Pablos, Jose Luis Vázquez and Rolando Diaz-Caravantes. 2019. 
La capacidad institucional de los Consejos de Cuenca en México. EI caso del Alto 
Noroeste, 1999-2017. Región y  Sociedad, 31, el029-el029.
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to exclusion by establishing hydroelectric dams to ensure strategic interests 
without considering regional development. The result has been more than 
five decades of social exclusion, worsening territorial inequality and the 
emergence of organized crime at the regional levei.

4.1 The Case of Brazil

In Brazil, the problem of water management considering river basins as 
a territorial unit is persistent planning on the basis of cities and not consid
ering a city as a metropolitan region, which constitutes a larger administra- 
tive body classified as a basin.

A classic case was the Mariana tragedy in the Rio Doce basin in 2015, 
when the Samarco tailings dam collapsed, causing unthinkable damage to 
the surrounding area, the real consequences of which cannot yet be effec- 
tively calculated. Map 1 shows the total length of the Doce River basin and 
the path of the movement of sludge, which has significantly raised the levei 
of water pollution and made fishing and other water uses unviable, espe- 
cially for the most vulnerable communities, including riverine, indigenous 
and quilombola communities.

Map 1—Rio Doce basin and the entire tailings mud path
Source: http://www.cprm.gov.br/publique/media/hidrologia/eventos_criti-
cos/20151130_deslocamento_agua_turbidez.png.

http://www.cprm.gov.br/publique/media/hidrologia/eventos_criti-
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The lesson leamed from this tragedy is the importance of planning to 
avoid catastrophic results. In this case, the lesson could be instructive for 
the State of Minas Gerais, which treats the development of mining as an 
important opportunity. Dozens of dams are scattered across the State terri- 
tory; their safety conditions are not transparent, and they represent an im- 
minent risk to hnmans and the environment. Considering that the entire State 
has approximately 754 dams, and the 2014 report of the competent agency 
indicated that only forty were safe, the outlook for the basins is not auspi- 
cious. Map 2 presents the risk due to mining areas scattered across the State. 
It is therefore possible to establish that there is no effective spatial planning 
and that new tragedies can certainly occur.

Map 2—Risk in dispersed mining areas throughout Minas Gerais State 
Source: Zoneamento Ecológico-Económico de Minas Gerais16

The unimaginable extent of the risk to the region’s population is evident 
when Map 3 is overlaid on the previous maps. Important basins such as the 16

16 Nilton Curi. 2008. Zoneamento Ecológico-Económico de Minas Gerais: 
vulnerabilidade natural e qualidade ambiental associadas. Lavras, UFLA.
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São Francisco basin, which extends into the northeastem region of the coun- 
try, could suffer damage that would be difficult or impossible to repair.

Map 3—Minas Gerais watershed
Source: http://labgeo.blogspot.eom/2007/l 1/mapa-das-bacias-hidrograficas-de- mi- 
nas.html.

4.2. The Case of México

México is a country with strong rural roots based on the rights of indig- 
enous peoples and the Agrarian Reform stemming from the Mexican Revo- 
lution in the 1930s. However, the dominant development model in México 
during the second half of the 20th century pushed the rural population into 
conditions of chronic poverty and marginalization. In their places of origin, 
the rural population has no public Services or infrastructure to ensure access 
to the constitutional rights to education and health, nor does it have the 
means to develop a dignified way of life. In contrast, the State has remained 
absent or has intervened through corrupt and “clientelist” schemes to main- 
tain its electoral base, with negative consequences for local populations. 
Since the end of the twentieth century, the abandonment of rural areas has

http://labgeo.blogspot.eom/2007/l
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provoked massive migratory flows under precarious conditions to the 
United States and to cities where urban poverty belts are growing. This has 
led to the loss of identity, cultural traits and peasant ways of life. This is the 
context of the case of the Infíemillo Bajo Balsas (EI-BB) basin in western 
México, where the lack of a river basin vision that integrates biophysical, 
social and institutional factors has led to serious consequences for the social 
fabric on a regional scale. The EI-BB basin encompasses the mouth of the 
large Balsas River basin, the second-largest basin in the country, toward the 
Pacific Ocean, where the Port of Lázaro Cárdenas is located (Map 4). The 
EI-BB basin contains the confluence of two large rivers (the Tepalcatepec 
and the Balsas Rivers), which collect the waters of several States in the coun
try. Located at a low altitude, the area has a warm tropical climate, with low 
rainfall concentrated in four months, so that water is the main limiting re- 
source—and a scarce one at that, particularly in the long dry season that 
lasts 7 to 8 months. In 2010, with a surface area of 8,024 km2, this basin had 
a population of only 220,000 inhabitants distributed in many small hamlets 
and rural villages scattered across a mountainous landscape. In 1964, the 
Mexican govemment decided to build the Adolfo López Mateos Dam on 
the final reach of the Balsas River, better known as “EI Infíemillo” (little 
hell), a name that illustrates the thermal conditions of the place where the 
dam was installed in the center of the basin (Map 4).

As the dam is of national interest for the exclusive generation of elec- 
tricity, the Federal Electricity Commission (CFE) and the National Water 
Commission (CONAGUA) decreed a ban on the use of surface water from 
the year of its creation. This implies the impossibility of obtaining conces- 
sions for the legal use of water; impediments to the appropriation and use 
of water for domestic, agricultural and productive purposes; and the dis- 
qualification of public programs to implement irrigation systems and sup- 
port for producers without any additional measures to compensate a popu
lation subjected to a dry tropical climate and without altemative sources of 
water. The dam has been in operation for more than 50 years and currently 
provides 36.8% of the country’s hydroelectric energy, ranking second in the 
country.
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Map 4—Location ofthe EI Infiernillo-Bajo Balsas (EI-BB) basin in western México 
and the position of the Adolfo Lopez Mateos Dam in the center of the basin.
Source: Own elaboration

For more than five decades, the “EI Infiemillo” dam has operated as an 
isolated entity with no consideration of the biophysical and social compo- 
nents of the basin where it is situated. Despite the fact that the complete 
basin is an electricity-producing space, local settlements are poorly served 
in terms of infrastmcture and energy distribution. Local populations suffer 
recurrent physical damage to water pumps and minor machinery, such as 
fodder mills and household appliances. The installation of major agro-in- 
dustrial processing machinery, such as reífigeration chambers or grain 
cleaners, is extremely difficult due to the poor quality of wiring and the 
power supply. Additionally, there are no preferential electricity tariffs for 
the inhabitants of the basin. In the 50 years since the danTs creation, neither 
the federal and state governments nor the CFE or CONAGUA have estab- 
lished strategies for the promotion of territorial development under the pre- 
vailing ban. Since the 1990s, the population of the basin has shown high
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rates of undocumented migration to the United States and the increasing and 
alarming operation of organized crime groups (drug traffícking).17

The exploration of the levei of geographic and social vulnerability of the 
basin’s settlements to extreme hydrometeorological events (mainly 
droughts) showed alarming results (Map 5). Of the settlements, 66% had 
indicator values greater than 0.6 in a range between 0 and 1 (where 1 is very 
high vulnerability and 0 is very low), while only 20 settlements (2.8%) had 
values <0.4. The results indicate that the EI-BB basin exhibits strong social 
exclusion and territorial backwardness, which are evident in the institu- 
tional, geographic (isolation, lack of connectivity) and social dimensions. 
The Outlook worsens when the climate change scenario is considered. The 
most backward areas within the basin show high to very high leveis of cli
mate hazard due to statistically significant trends of the increased occur- 
rence of extreme temperature and precipitation events.

The case study shows the long-term consequences of the lack of plan- 
ning and foresight from a river basin and territorial justice approach. The 
lesson leamed is the relevance and urgency of considering the importance 
and sociolegal meaning of the basin to achieve territorial justice.

17 Salvador Maldonado-Aranda. 2013. “Stories of drug traffícking in rural México: 
territories, drugs and cartéis in Michoacán”. European Review o f Latin American 
and Caribbean Studies/Revista Europea de Estádios Latinoamericanosy del Caribe, 
94:43-66.
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Map 5—Degree of vulnerability of settlements to extreme hydrometeorological 
events in the EI Infiernillo-Bajo Balsas (EI-BB) basin (México).
Source: Own elaboration

5. Discussion: Is the River Basin a Suitable Sociolegal 
Entity for the Reduction of Territorial Injustices?

Considering the river basin as a sociolegal entity for conducting envi- 
ronmental management and sustainable development processes is perfectly 
feasible if public actors and stakeholders are at least minimally prepared for 
the challenges. However, investments in human resources and technologies, 
especially monitoring and georeferencing, are needed. In cases where there 
is strong intervention by private entities, as in the case of mining, sound 
environmental management and territorial justice will be possible only if 
the State exercises effective regulation without overlooking mistakes that 
could cost lives and destroy the environment. The investigations of the Mar- 
iana tragedy in Brazil have clearly shown that there was a succession of 
omissions that went beyond the scrutiny of public officials. Where was the 
govemment?
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The river basin is defmitely a “sociolegal entity” if the “socio” is under- 
stood as also involving the environmental dimension. This defmition im- 
plies that robust basin management will be realized only if the instruments 
proposed for its implementation are properly applied. In the Brazilian case, 
the instrument is the river basin master plan, which must be formulated 
based on a solid scenario-based forecast, especially in territories such as 
Minas Gerais that have many risk factors, e.g., the presence of tailings dams. 
Brazilian law establishes a series of instruments that support planning ac- 
tivities carried out in the whole basin, such as the basin plan, subsidies for 
water use, harvesting, the classification (framing) of water bodies, and eco- 
logical zoning. Finally, these instruments validate the basin as a sociolegal 
entity, allowing legal claims to be resolved through the verification of com- 
pliance in all stages by the public and private actors involved.

In the case of México, there is still far to go for the recognition of the 
river basin as a relevant geographical unit to safeguard fair access to suffi- 
cient quantity and quality of water. This is one of the imminent threats to 
local and regional development in the country. Much further away is the 
possibility of the river basin being considered a sociolegal entity capable of 
addressing territorial inequalities and injustices within its boundaries. In 
México, the legal and regulatory instruments in place are completely inad- 
equate to take such a step. Moreover, public policy lacks the vision and will 
to position water and water security as strategic resources; thus, the high 
leveis of social and territorial inequality to which a large proportion of the 
Mexican people are subject are expected to increase.

The cases presented point to important challenges. From academia, the 
geolaw approach needs to be strengthened as a field of knowledge capable 
of integrating geographical and legal frameworks to implement a more pow- 
erful watershed approach capable of helping reduce present and future ter
ritorial injustices.

6. Conclusions

In Brazil and México, the river basin, conceptualized as a conglomerate 
of territories, is still far from becoming a de facto sociolegal entity in law. 
In both cases, ongoing development models are not consistent with care for 
the environment and human life in general, particularly for those living in 
vulnerable communities and belonging to groups that have not had effective 
public water management policies.

Moreover, management that approaches the basin as a sociolegal entity 
is fundamental to considering the basin as a living entity where several eco- 
logical and human activities are carried out, which is fundamental for the
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maintenance of the water cycle. The protection of water resources rests on 
integrated management models, including rivers, groundwater, forests, air, 
and soils—in short, all the elements essential for life, with the maintenance 
of the urban mode adopted by the majority of the planefs inhabitants.

In the imminent process of climate change, considering the river basin 
as a sociolegal entity will bring more consistency to disaster prevention pol
icies, as more reliable scenarios can be constructed, bringing together tradi- 
tional and scientific and technological knowledge as well as greater political 
will.
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