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Abstract  
 
In this document the authors describe the distribution, the 

availability and the contamination of the water resources in Brazil 

as well as the water policy needed to cope with these problems. 

The institutional organization of the integrated management of 

water in Brazil is presented, and challenges to further develop a 

water policy in Brazil are discussed. 

These challenges range from, a better enforcement of a legal 

framework at watershed level, to reduce contamination and 

disasters which occur due to hydrological changes and 

watershed degradation, to the development of technologies for 

an adequate ecological management of water resources with 

regards to watershed protection, restoration, prevention and 

deterioration. Investments in Science, Innovation and Technology 

dedicated to water resources need a vigorous and long term 

strategy in order to sustain a permanent improvement on the 

water policy. Regions which require a special attention with 

regards to the water policy in Brazil are the Amazon and the 

Northeast. 

 

Key words: Water resources; water availability; water quality; 

hydrological cycles, contamination, management; water policy.    
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Water Policy in Brazil 

 

 

1- Introduction: Water Resources in Brazil 

Brazil has 12% of the Planet Earth’s fresh water resources. These resources 

are unevenly distributed throughout its national territory, which extends from 5º 

north latitude to 34º south latitude, with a variety of climates and climatological 

influences which range from the Equatorial region, to the cold fronts originating 

in the Antarctic Zone. The average precipitation in Brazil (historical data 1961-

2007) is of 1.765 mm, ranging from 500 mm in the semiarid regions of 

Northeast Brazil to 3.000 mm in the Amazon region. (fig.1) 

 
FIG. 1 – Average precipitation in Brazil (source ANA 2009) 

 

The main watersheds of Brazil are represented by 12 hydrographic regions. 

The three most significant ones are: the Amazon Watershed, The Paraná 

Watershed and the São Francisco River Watershed. (fig. 2) 
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FIG 2 – The twelve hydrographic watersheds of Brazil (source ANA 2009) 

 

In fig. 3 we see the spatial distribution of specific water discharge which ranges 

from less than 2 liter/second/km2 (in semiarid region of the Northeast) to more 

than 30 liters/second/km2. Currently, fluviometric stations all over Brazil are 

providing representative data showing specific discharge at all twelve 

watersheds. 
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FIG 3 – Spatial distribution of specific discharge in Brazil (source ANA 2009) 

 

The distribution of ground waters in Brazil is also inconsistent. There are 

regions with abundant water availability (such as The Guarani Aquifer in 

southern Brazil and other sedimentary aquifers) and regions with low availability 

(such as those of the crystalline rocks in the semiarid regions). The sedimentary 

aquifers occupy 48% of Brazil´s total area. Figure 4 shows the area of recharge 

of aquifers in relation to the twelve hydrographic basins. The number of new 

wells constructed for exploitation of ground water is around 10.500/year in 

Brazil, which shows the economic importance of this resource. 
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FIG  4 – Area of recharge of the main aquifers in Brazil (source ANA 2009) 

 

2- Water uses 

As in many other countries or regions of the world the forms of utilization of 

water in Brazil are diversified and their intensity is related to the economic, 

social and agricultural development in the 12 watersheds. Among the 

consumptive uses are: public supply (urban and rural), industry and irrigation. 

As for non consumptive uses, we can cite: hydroelectricity, fisheries, navigation, 

agriculture, tourism and recreation). (fig. 5) 
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FIG 5 – Water uses in Brazil (source ANA 2009) 

An important issue in Brazil is the discharge of used water into reservoirs, rivers 

and lakes. When this water is not treated (as is frequently the case) it becomes 

a problem that needs to be seriously considered, seeing that the water 

becomes unavailable to support any other activity which depends on clean 

water. 

Hydroelectricity generates 68% of the total energy produced in Brazil (ANEEL 

2008). The potential of hydroelectricity in the southeast of Brazil is now almost 

worn out, therefore a large percentage of them potential of hydropower still 

remains in the Amazon region (70% of all hydroelectricity potential of Brazil). 

This is an issue which needs to be considered for the future water policy in 

Brazil (Tundisi & Matsumura-Tundisi (2010a); Tundisi and Campagnoli in 

preparation). 

 

3- Multiple water uses and conflicts 

The multiple uses of water in Brazil, together with the economic development of 

the country, have generated conflicts in the following areas: 

i. Water use in agriculture and the supply of water  for urban areas; 

ii. The public supply of water has been affected due to an increase of 

agribusiness production and deforestation, which have affected areas of 

recharge of aquifers, and water quality at their sources. 

iii. Expansion of urban non treated solid waste disposal and the water 

quality of surface and ground water. 

iv. Expansion of hydroelectricity impact in the tributaries of the Amazon 

River and disruption of the hydrosocial cycle. 

v. Heavy contamination by toxic metals, eutrophication, excessive use of 

fertilizers in agriculture, discharge of non-treated domestic water and 

costs of water treatment. 

vi. Increase in the cost of treatment of water due to the degradation of the 

sources, deforestation, and contamination of aquifers. 

vii. Impacts of degraded water on human health, mainly in urban and 

metropolitan regions. 

 

4- The Water Quality in Brazil 

The present situation of water quality in Brazil is a consequence of several 

impacts which resulted from the following situations 
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i. Urbanization and discharge of non-treated waste water in rivers, lakes 

and reservoirs; (UNESCO, UNEP, 2008). 

ii. Inadequate disposal of solid waste, which impacts the surface and the 

ground waters. 

iii. Agricultural activities with excessive use of fertilizers, pesticides and 

herbicides; 

iv. Industrial activities with effluents containing toxic metals; deforestation 

and the increase of transportation of suspended material reducing the 

volume of the reservoirs, changing morphometry of the rivers and the 

natural lakes; mining activities degrading the surface and ground waters; 

production of hydroelectricity and construction of reservoirs which 

change river flows, river biodiversity and are  the  cause of several 

impacts on major watersheds such as the Paraná, São Francisco and 

the Amazon River tributaries (Straskraba  & Tundisi 2008; Tundisi & 

Matsumura-Tundisi,T. 2008). 

 

As a consequence of the several economic activities and the multiple 

uses of water, the main problems of water pollution and contamination 

are: the increase of toxicity of the surface and ground waters; the 

eutrophication of rivers and reservoirs with excessive growth of toxic 

cyanobacteria causing organic contamination of water sources, 

especially near the large urban centers and metropolitan regions; 

siltation; and emission of greenhouse gases from eutrophic waters. 

(Azevedo 2005;Jorgensen et al 2005; Tucci & Mendes 2006; Straskaba 

and Tundisi 2008; Tundisi et al 2006; Abe et al 2009; Sidagis Galli et al 

2009; ANA 2009; Bicudo, Tundisi and Cortesão S. 2010). 

The Water Quality Index shows critical negative values in the upper 

Paraná watershed (Tietê and Iguaçu Rivers) located in the south and 

southeast regions. The cost of water treatment in the watersheds of the 

southeast and south regions is very high (more than 200 US 

dollars/1.000m3). The Trophic State Index for Brazil is also high in the 

southeast and south regions. Eutrophic and hypereutrophic waters in 

these regions are a source of heavy expenses with regards to water 

treatment, impairing multiple uses such as recreation, tourism and 

fisheries (Tundisi et al 2006). 
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As a general trend, the surface and ground waters of watersheds of the 

South, Southeast and Northeast have a low Water Quality Index  and a 

high Eutrophic Index as a result of human activities and the 

concentration of waste water and toxic substances and elements (fig.6 

and fig.7). 

 

 
FIG 6 – Percentage of treatment of wastewater in Brazil (source ANA 2009) 
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Fig. 7 – The Scenario of the water quality in Brazil 2007 (source: Moss & Moss  2005) 

 

In certain regions of the country, such as in some reservoirs of the 

Paraná and São Francisco watersheds, the use of water for fisheries, 

recreation and to supply the population was prohibited due to the heavy 

degradation. 

The degradation of water quality in Brazil can also be aggravated due to 

hydrologic extremes. For example, with heavy rains and high discharge 

in urban and metropolitan regions, contamination can increase three to 

four times its usual (Tucci & Mendes, 2006; IIEGA/PMSP 2009). During 

extreme events of dryness in the Northeast, eutrophication in reservoirs, 

used for storage of drinking water and for quenching animal thirst, can 

frequently be a source of water quality degradation. 

A general overview and trend of the capacity of assimilation of organic 

discharge also shows a picture that matches the Water Quality Index 

and the Trophic State Index: the surface and ground waters of the 

watersheds located in the south and southeast region have low capacity 

of assimilation of organic discharge, whereas in the Amazon region 
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watersheds have high capacity for assimilation of organic discharge 

(78% of the Amazonian rivers). (ANA 2009). 

 

5- The Institutional Development of Water Resources Management  

The Brazilian water law was edited by the Federal Government in 1997 (law 

9.433 of January 8th, 1997). From that year on, until 2007 all 27 Brazilian states, 

edited their water law. The Brazilian water law promoted several advances in 

the integration of management of water resources in Brazil: first an ample 

decentralization process was put into practice, with each state implementing 

their own watershed committees consolidating their plans and their watershed 

agencies. In addition they created a plan for the economic development of the 

watersheds and for the use of water, and formed state agencies responsible for 

controlling pollution and water contamination. The advances in the legislation 

were registered in regions or states where water conflicts over water uses and 

water availability existed ANA (2002). The process of institutionalization, 

therefore is more advanced in the south, southeast and northeast watersheds 

where initial problems already occurred. The National System of Integrated 

Water Management in Brazil consists of the National Council for Water 

Resources, the Secretary of Water Resources of the Ministry of Environment, 

the National Water Agency, the State Councils for Water Resources, the State 

Agencies and the Watershed Committees and Watershed Agencies (Braga et al 

2006). 

The consolidation of the institutional framework in Brazil is also due to the 

establishment of mechanisms to support research and development in the 

water sector: The implementation of the sectorial funds on water resources, 

which allocates 1% of the profit of private business in water to support projects 

on mineral research, hydroelectricity and environmental problems, was a major 

achievement. These sectorial funds, established in 1999, enabled scientific and 

technological development, which supported the work of the watershed 

committees and agencies. Therefore financial resources are now adequate for 

the expansion of water research and for technological advances. 

These advances at federal and state levels were not followed by the 

organization of the water management at the municipal level; therefore, this is 

one of the major challenges needed to be addressed in the water policy in 

Brazil. Another relevant challenge is the need to establish adequate pricing 
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mechanisms. For example, agricultural use of water is heavily subsidized thus 

preventing better and more efficient use of water for food production. 

For the interstate watersheds, plans for water resource management are in 

progress but show slow advances. The specification of desired standards of 

water quality of the rivers, lakes and reservoirs related to the multiple uses of 

water, is also slow, considering the economic pressure for more water 

withdrawals in different sectors of activities. 

The licensing for water withdrawals has been in progress since the editing of 

the water law in 1997. This authorization is given by the National Water Agency 

and includes all multiple uses such as public supply of water, extraction of 

ground water for several purposes, hydroelectricity and food production. 

Currently water license for withdrawals has been given to 3.520m3/s in several 

of the twelve watersheds of Brazil (ANA 2009).  The largest water withdrawals 

licenses were granted in the Paraná watershed (1.300m3/s). 

The National System of Information for water resources in Brazil is coordinated 

by the National Water Agency and started to be implemented in the year 2000. 

This system consists of four major components: subsystem of use and 

regulation; subsystem of planning and management; subsystem of quality and 

quantity and a subsystem of “water intelligence” (geographical/territorial 

information and documentation on water resources). 

Water pricing is at present implemented in four watersheds, in Brazil, with a 

tendency to improve and be established in federal and state rivers. 

 

6- Challenges for the Water policy in Brazil  

6.1 Social challenges 

Despite the institutional progress in the organization of the integrated water 

resources management in Brazil, huge problems still exist with regards to 

proving water and sanitation services to the entire population. The water 

availability is relatively good, with about 80% of the population being supplied 

with clean water. But the sanitation problem is enormous and complex. With 

only 30% of the wastewater being treated and very poor systems of solid waste 

disposal and removal, the contamination of surface and ground waters are high 

and severely impact human health (ANA 2009). As expressed in OECD (2003) 

“many social issues involved in water management” (pg 33. “key trends and 

challenges”) can be analyzed in terms of “equity”. This means equity among 

income groups. In Brazil poorer consumers can be found paying more for the 
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water due to an inefficient distribution system. And in the surroundings of the 

urban areas of all metropolis of Brazil (São Paulo, Rio de Janeiro, Salvador, 

Recife, Porto Alegre, Belém, Fortaleza and Manaus) around 30 million people 

need adequate sanitation (solid waste disposal and wastewater treatment) 

(Tundisi and Matsumura-Tundisi, 2010c). The current situation of urban rivers is 

a picture of this problem: most urban rivers in large cities or small towns are 

polluted and degraded and need urgent projects for restoration and recovery 

(Tucci and Mendes, 2006). 

There is also a disparity among regions with regards to having access to water 

services and wastewater treatment. Rural populations are affected in many 

regions of Brazil with regards to having limited access to water and sanitation 

services. Consumption levels also show disparities among regions in Brazil 

(Rebouças et al 2006).  

The large scale deficit in sanitation in Brazil is thus a social challenge of the 

highest priority, concerning reduction of vulnerability of periurban populations. 

Diseases generated from poor water distribution or non treatment of wastewater 

is high. 

The changes in the hydrosocial cycle as a consequence of human activities 

such as the construction of reservoirs, are not yet well understood in Brazil and 

efforts to measure the impacts, reduce or remove them are needed especially 

considering the expansion of the hydroelectricity production (Tundisi and 

Campagnoli, in preparation).  

 

6-2 Integrated water resources and watershed management 

Efforts to implement an integrated policy for the management of water 

resources at watershed level in Brazil have to be enhanced through the support 

of the large scale decentralization program which is currently in progress. This 

will include attention to surface and ground water management, and the 

promotion of an integration of biogeophysical data, soil uses, agricultural 

activities and water quality of streams, large rivers, reservoirs and lakes (Braga 

et al 2006, Tucci 2007). The pressure to increase food production is becoming a 

threat to natural areas of forests, riparian vegetation and wetlands. Removal of 

vegetation by increasing the area of agriculture is one of the urgent problems to 

be solved by both the municipalities and the federal and state agencies. 

Changes in water quality of surface water due to the removal of riparian forests, 

mosaics of vegetation and wetlands were demonstrated recently (Tundisi & 
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Matsumura Tundisi 2010b). A modification of the forest protection law in benefit 

of agriculture production is in discussion in the Brazilian Congress, mobilizing 

society, the Brazilian Academy of Sciences and scientists in order to stop 

changes that will be harmful to the water availability and quality as well as to 

biodiversity. 

On the other hand there are several initiatives to improve reforestation by 

promoting incentives to farmers. These initiatives at municipal level are being 

adopted in many regions of Brazil and will undoubtedly be countermeasures to 

the deforestation process and the possible changes in the federal law. In many 

Brazilian towns of 200.000 to 500.000 inhabitants, the proposal for the 

protection of areas that are important to water supply and aquifer recharge have 

been made, creating new opportunities for improving water management. 

The improvement of the practices of river basin management, adopting the 

ecosystem approach, is a step that is being incorporated in water management 

initiatives in Brazil. Though this is still a relatively slow process, this concept is 

already established in several states and regions reflecting a positive trend in 

the necessary advances for management (IIEGA/PMSP, 2009). 

 

6.3 Protection and restoration of surface and ground waters 

The large scale of contamination and pollution in Brazil is a consequence of a 

long term process of watershed degradation, discharge of wastewater, 

excessive soil uses and toxicity impacts. The degradation of the ecological 

values and services of freshwater ecosystems is followed by a general increase 

in the vulnerability of populations (urban and rural) to toxic chemicals and 

pathogens. The capacity of fish production in rivers, reservoirs and lakes has 

been impaired by this deterioration either directly, by producing mass mortality, 

or indirectly, by stopping consumption of contaminated fish, crustaceans and 

mollusks (Tundisi et al 2006). Dealing with invasive species is another 

management priority. Mollusks such as Limnoperna fortunei (mussel) and fishes 

introduced from other continents or even other watersheds in Brazil are 

considerably changing the structure of food chains and in the organization of 

the ecological network in rivers, lakes, and reservoirs, with impacts on fisheries 

(Rocha et al  2005). 

Additionally, the intensive development of aquaculture with non native species 

is an impact of considerable magnitude in several watersheds in Brazil. 

Technologies for restoration of watersheds need to be introduced at a larger 
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scale in Brazil (Zalewsky 2007). Ecohydrological technologies combined with 

ecological processes can reduce costs of restoration, prevent floods and 

inundations and can be a new alternative technology to be applied in many 

regions of Brazil (Straskaba & Tundisi, 2008). In urban and metropolitan regions 

ecohydrological technologies are in progress (IIEGA/PMSP 2009), though still 

very limited to a few experiences.       

 

 

 

6.4 Climate change and water resources       

      For the last 10 years, studies on the variability of climate and climatic 

changes in South America and in Brazil are being developed with great 

intensity. Variations in rainfall and discharges in the Amazon and Northeast 

Brazil show interannual and decadal patterns. These variations are more 

important than the trends for the constant reduction of rainfall (Marengo 2006). 

Variability is associated to patterns of oscillation related to the El Niño (ENOS), 

the Pacific Decadal Oscillation – PDO, The North Atlantic Oscillation – NAO 

and the variability of Tropical and South Atlantic. 

Impacts of the El Niño or La Niña have been observed in the north and 

northeast regions (dry periods) and South Brazil (dryness during La Niña and 

excess rainfall and floods during El Niño). With the increase of the frequency or 

intensity of El Niño, Brazil will be subject to more dry periods or floods or 

warmer spells (Marengo & Nobre 2001; NAE (2005 a,b); Marengo & Silva Dias 

(2004a). 

The phenomena of El Niño and La Niña in the Equatorial Pacific, and the 

meridional gradient of the temperatures (temperature at sea surface) over the 

Tropical Atlantic are responsible, in great part, for the interannual variability of 

climate in South America. Cold fronts from Antarctica affect the climate of the 

south and southeast regions and the ecological and limnological functioning of 

lakes, rivers and reservoirs (Tundisi et al 2004, 2006, 2010). One important 

achievement in the studies of the water flux in Brazil was the understanding of 

the fundamental role the Amazon region plays on the water balance and 

hydrological cycle of central and southeast areas of Brazil. Marengo et al (2004 

a) have proposed a conceptual model, with jetts of moisture being transported 

from the Amazon to the Southeast and la Plata basin. (fig. 8) 
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Fig.8 – The moisture flux from Amazonia to the Southeast accordingly to the conceptual model of 

Marengo el al (2004 a) 

 

The climate changes in Brazil and the impacts on the hydrological cycle, water 

distribution, floods and dry periods, have to be understood against a large scale 

of land use, deforestation and increased and inadequate solid waste disposal. 

For example, a synergy between untreated wastewater and the warming of 

surface temperature in lakes and reservoirs, could result in heavy blooms of 

cyanobacteria and increase in the frequency of toxic blooms as discussed by 

Tundisi et al (2010). 

The “savanization” of the Amazon could result in 30% less water for the south 

and southeast regions of Brazil, with enormous social and economic impacts. 

Changes in discharge of rivers of the Pantanal (largest wetland in the world 

200.000 km2) were already observed by Tucci (2003), Tucci & Braga (2003). 

The impacts of climatic changes can affect human health, also, due to the 

increase in the number of temporary ponds and the growth of vectors of water 

borne diseases (NAE 2005 a,b). 

The water policy in Brazil is addressing some of the problems related to 

possible climatic changes and their impacts in the water quantity and water 

distribution. The Nucleo de Assuntos Estratégicos da Presidência da República 

– the Nuclei for Strategic Studies of the Presidency of Brazil has developed 

studies, scenarios and trend analysis in order to promote policies for adaptation 

and mitigation of the impacts of climatic changes such as large floods in urban 
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areas or long dry periods in certain regions (Tucci and Mendes 2006, Tucci 

2007). 

Seminars on climatic changes and possible impacts on the water resources led 

to discussions and proposals for the intensification on modeling efforts in order 

to develop more accurate scenarios of consequences of climatic changes in the 

hydrological cycle and on the economy (Tundisi, 2010, in press). 

 

6.5 The Hydrological extremes and impacts in Brazil 

In the last five years hydrological extremes combined with inadequate use of 

land and watershed deterioration have caused many disasters in Brazil with 

loss of lives and properties. In January 2011 landslides due to heavy 

precipitation, well above the average for Southeast Brazil, claimed 1.000 lives 

and economic losses of U$ 500 million. (Fig. 9) 

              

               Source: http://satelite.cptec.inpe.br/acervo/loop/?idFonte=14. January, 13th 2011. 
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Fig. 9 shows the extension of the cold front in Southeast Brazil that resulted in 

disasters on January 13th 2011. This was a result of cold fronts from the 

Antarctic with a contribution of excess moisture from the Amazon resulting in 

heavy rains and excess drainage. The prevention of these disasters, by 

removing people from potential areas of impact, by educating decision makers 

to apply correct public policies, by creating artificial wetlands and areas of water 

retention, is an urgent need (Tucci and Braga 2003, Tucci 2007). The potential 

population in Brazil subject to these disasters and living in areas of risk is 20 

million people. The prevention of these disasters should be a priority in the 

water policy in Brazil, articulated with territorial and regional studies and water 

management.  

 

6.6 Contamination of coastal waters 

The concentration of the human population in urban and metropolitan areas 

resulted, as shown, in the contamination of rivers, lakes and reservoirs in an 

unprecedented scale. Since most of the Brazilian population is also 

concentrated near or in the coastal areas, contamination of estuaries, bays and 

coastal waters is also increasing. Lacerda et al (2008) have shown that nitrogen 

and phosphorus from anthropogenic sources are producing an over enrichment 

of the estuaries along the Ceará, state coast in Northeast Brazil. This is mainly 

due to urban runoff and solid waste disposal affecting surface waters. Evidence 

of contribution of non point emissions of Cd and Zn contamination in Sepetiba 

Bay (Southeast Brazil), confirm the quantitative importance of these sources 

(Lacerda and Molisari 2006). Recovery of estuaries, impacted by point and non 

point sources of contaminants and nutrients originated in urban regions near 

coastal areas, is urgently needed. 

 

6.7 Improvement of drinking water quality, risk control and vulnerability 

reduction     

Contamination of drinking water due to poor infrastructure occurs in Brazil in 

large and small towns. The most common cause is the contamination of the 

distribution systems. Corrosion of pipes, damages to pipes due to construction 

or repairs, low pressure on pipes, all lead to outbreaks of waterborne diseases. 

Inadequate control of chemical substances and inadequate filtration are other 

causes. 
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There is a need to improve the technical quality of the distribution and water 

treatment systems. Monitoring of water quality at the catchment (introduced in 

the year 2000), was a significant policy implemented for the control of water 

contamination in Brazil, assisting in the determination of adequate treatment for 

drinking purposes. This is a compulsory law enforced in all of Brazil (Tundisi 

and Matsumura-Tundisi, 2010c). 

The control of water quality for drinking purposes also needs the 

implementation and introduction of advanced technology in order to establish 

limit standards to the presence of persistent organic pollutants (POPs). 

Increased risk and vulnerability of human population to dissolved organics and 

viruses have to be considered in the development of new molecular techniques.  

 

6.8 Strategic studies 

6.8.1 Hydroelectricity 

Strategic studies on the use of hydroelectricity should address the 

Amazon region that could potentially supply, in the future, 70% of the 

hydroelectricity of Brazil. This must be considered regarding biodiversity loss, 

greenhouse gas emissions, and change in the hydrosocial cycle in the river 

morphology and flow. As the aquatic fauna of rivers is severely impacted by 

reservoirs, the large catfish living in the tributaries of the Amazon can be 

affected running the risk of depletion of stocks and even extinction. Therefore 

the location, engineering, retention time, volume and inundated areas of 

reservoirs should be strategically studied in order to preserve important areas of 

mega biodiversity and the hydrosocial cycle (Tundisi and Campagnoli, in 

preparation). 

6.8.2 Water and economy 

The relevance of the national water resources in the economic 

development of Brazil is well known. Water is fundamental for food production, 

hydroelectricity, navigation, recreation and fisheries. Studies on the relationship 

between the limits of economic growth and the surface and ground water 

availability are required. The use of economic instruments to manage water 

resources (such as the water polluter pays or the water consumer pays 

principles) requires further strategic studies (Canepa et al 2006, Hartman 

2010). 

6.8.3 The social and economic impact of hydrological changes and 

extreme conditions 
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As referred by Tucci (2007), the management of risks related to natural 

disasters has social and economic implications that need to be analyzed. 

Between 1994 and 2003 losses due to natural disasters amount to 6.8 billion 

U$ dollars in all countries. The recent trend in the growth of natural disasters is 

due to the increase of the population in areas of risk, increase of urban growth 

and variability of the hidrological cycle associated to climatic changes. In Brazil 

with 80% of the human population located in metropolitan regions or urban 

areas, infrastructure and soil use are deteriorated especially in the periurban 

areas of midsize (< 1.000.000 inhabitants) or larger metropolis (> 5.000.000 

inhabitants). Areas of risk are extensive and the population considered 

vulnerable amounts to about 20 million inhabitants. The fragmentation of the 

watersheds due to urbanization is a reality, generating consequences on the 

water cycle, floods and the deterioration of water quality. Strategic studies on 

these impacts, development of alarm systems, and removal of populations are 

urgent actions needed to improve the National water policy.   

 

6.9 Water and Human Health   

In Brazil many water borne diseases still persist despite national government 

efforts or regional actions. Schistosomiasis, Leptospirosis intoxication by toxins 

of cyanobacteria, and dengue fever are diseases that affect millions of people 

all over Brazil, especially in periurban areas and rural villages (700.000 cases of 

dengue fever in 2008 and 8.000.000 infected with Schistosomiasis all over the 

country (Confalonieri et al 2010). One relevant development in the area of water 

resources and human health is the management of contamination and the 

adoption of targets to reduce morbidity and mortality due to lack of sanitation. 

Children of one up to five years of age are affected by water borne disease 

causing high infant mortality. The development of an index of water/human 

health/environment could be very helpful in the setting up of targets based on 

concrete actions and measures (Confalonieri et al, 2010). 

 

6.10 The Amazon and northeast regions of Brazil 

An integrated management of water resources in the Amazon region is a 

priority. The characteristics of this region consisting of high rainfall, abundant 

discharge of rivers (Amazon River: 225.000 m3/s), interactions of rivers and 

forests and high biodiversity are relevant natural assets of Brazil. Investment in 

Science and Technology in the Amazon and the further development of 
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ecological studies articulated with economic evaluations of the “natural capital” 

and ecosystem services, and a better knowledge of the hydrosocial cycle -  

such as the Homo sapiens interaction with the water and ecosystems -  is a 

priority. Efforts in capacitating technical staff of scientists and water managers 

are essential (Val et al 2010). 

An equally relevant challenge is the semiarid region of Northeast Brazil. This is 

the home of 30 million people that suffer from water scarcity on a daily basis. 

The São Francisco River, which is the most important water source for the 

Northeast, is now suffering a process of water depletion, contamination by 

heavy metals and toxic substances, and water discharge. The waters of the 

São Francisco River are now being transferred to the eastern and western parts 

of the northeast region, through a series of artificial channels (26 m3/s). This 

could change the economy and the life quality of millions of people. 

Notwithstanding, the success of this process depends on close evaluation of 

the development programs and human capacity building.   

 

6.11 International watersheds 

Brazil and 4 other countries (Argentina, Bolívia, Paraguay, Uruguay) share the 

La Plata Basin with, 3.000.000 km2 and 120 million inhabitants. The Amazon 

Basin shared by Ecuador, Peru, Colombia, Venezuela, French Guiana, British 

Guiana and Suriname, has 5.000.000 km2, scarce population and abundant 

water supply.  

In the water policy of Brazil, the integration with these countries in the sharing of 

water resources is essential for future economic development and future 

multiple uses. 

 

6.12 Research needs     

There is a need to include Science, Technology and Innovation in the planning 

and  implementation of integrated water resources management. Research, 

technology and innovation are essential components of the integrated 

management process. Improving technology for eutrophication and 

contamination abatement, development of new desalination technologies and 

water reuse, and implementation of data banks of national and regional levels 

constitute major challenges. Integration of ecologists, engineers and 

limnologists is needed for these advances (Hespanhol, 2010, Tundisi and 

Matsumura-Tundisi 2010a). Research to support technical criteria for adoption 
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of measures for protection and vulnerability of aquifers is also needed (Hirata et 

al 2010). Additionally, the development of guidelines of contamination based on 

bioindicators, ecological and limnological studies at different watersheds are 

needed (Bere and Tundisi 2010, Tundisi et al 2010a). 

 

7. Summary and conclusions 

The water policy in Brazil considering present and future perspectives was 

discussed in this document. Brazil is a country with abundant water resources 

unevenly distributed in relation to the distribution of population and economic 

activities. Water uses in Brazil are diversified with approximately 70% used in 

agriculture and 30% in water supply for human uses, industries, fisheries, 

recreation, tourism, navigation and hydroelectricity. The Brazilian water law was 

established in 1997 and the implementation of integrated water resources 

management has evolved since then. In 10 years, the 27 states in Brazil have 

established councils for water management and systems of water management 

throughout the watershed committees. In 2001 the National Water Agency was 

founded with the objective to coordinate actions at federal level, and help 

implement the integrated water management process at each region with 

federal rivers and each state of the Brazilian federation. Despite considerable 

advances at institutional level and a continuous search for efficiency and 

decentralization, problems remain.  

 

Brazil water policy challenges: 

 Further efforts to implement integrated watershed management at the 

watersheds (state and national watersheds);  

 Adopt water quality targets, sanitation targets (domestic wastewater treatment 

and solid waste disposal and treatment), in order to reduce risk and vulnerability 

especially of periurban and rural populations;  

 Promote heavy investments at federal, state and municipal levels to reduce 

water contamination by fertilizers, pesticides and toxic metals;  

 Develop strategies for solving conflicts over multiple water uses: hydroelectricity 

in areas of high biodiversity (as the Amazon region), regional impacts on the 

hydrosocial cycle, growth of agriculture and deforestation, with impacts on water 

sources for public supply;  
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 Develop and stimulate strategic studies in water resources, economic 

development and the use of economic instruments for integrated water 

resources management (the polluter pays and the consumer pays principles).  

 Promote integrated watershed management, with an ecosystem concept 

introducing new and less costly technologies such as ecohydrology and 

ecotechnologies. These management practices can be articulated with 

ecological studies and the introduction of technologies for recovery of streams, 

urban rivers, large rivers, and protection of aquifers. 

 Promote studies for the economic evaluation of freshwater ecosystem services 

such as the role of wetlands and riparian forests in the maintenance of water 

quality and water quantity and maintaining biodiversity. 

 Develop strategies, study groups and implement actions for the reduction of the 

impact of disasters of hydrological origin due to climatic changes and 

inadequate land use. This includes risk analysis of critical areas. 

 Improve research on biological indicators, on modeling of aquatic ecosystems 

and the studies and strategic evaluations of the future of water resources, 

quality and quantity and water reuse. 

  Promote and implement adaptive management strategies to cope with the 

impacts of climate change on the hydrological cycle, water availability and water 

supply. 

 Provide support to improve capacity building of managers and technology 

transfer to all regions of the country and develop actions for mobilizing public 

participation at watersheds level, promoting education on water resources 

issues for all the Brazilian population. 

 The Amazon and northeast regions of Brazil should have special attention 

considering the peculiar characteristics of their hydrosocial cycles, the extreme 

dependence on water for local and regional development and the need for a 

national capacity building effort in these regions.  

 Promote studies, evaluating the impact of the use of ground water. Promote the 

monitoring of the quality of ground water and manage over exploitation in 

certain regions.   

 Develop water resources management at internationally shared watersheds, as 

part of the water policy of Brazil.   
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