




�Increasing population and urbanization with pressure on water 

resources.

�Increasing water scarcity in certain regions, decreasing water 

quality and increasing pollution, eutrophication and 

contamination.

�Incomplete or poor infrastructure producing loss of treated 

water, inefficient water distribution, increasing costs of 

treatment.

Incomplete or poor infrastructure producing loss of treated 

water, inefficient water distribution, increasing costs of 

treatment.

�Almost 2 billion people still lack basic facilities of water supply 

and sanitation.

�Threats (water scarcity, water stress) due to global changes.

�Improve public participation, education and water governance.
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THE NATURAL SYSTEMS OF AMAZON AND THE INTEGRATION OF COMPONENTS
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Situation 2000
Situation 2000

Lack of water for sufficient food production

Water, soil and climatic conditions allow substantial food

production for export

Limits for food production

Situation 2000

Lack of water for sufficient food production

Water, soil and climatic conditions allow substantial food

production for export

Limits for food production
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Situation 2025

Lack of water for sufficient food production

Water, soil and climatic conditions allow substantial food

production for export

Limits for food production

Situation 2025

Lack of water for sufficient food production

Water, soil and climatic conditions allow substantial food

production for export

Limits for food production

Situation 2025

VauxVaux, 2006, 2006





EMERGING THREATS TO WATER QUALITYEMERGING THREATS TO WATER QUALITY

•• Climate Change and Variability;Climate Change and Variability;

•• Dam Removal;Dam Removal;•• Dam Removal;Dam Removal;

•• Waterborne and WaterWaterborne and Water--Related Related 

Pathogens;Pathogens;



EMERGING THREATS TO WATER QUALITYEMERGING THREATS TO WATER QUALITY

•• Chemical Contaminants;Chemical Contaminants;

•• Endocrine Disruptors;Endocrine Disruptors;

Pharmaceuticals and Personal Care Products;Pharmaceuticals and Personal Care Products;

Endocrine Disruptors;Endocrine Disruptors;

•• Pharmaceuticals and Personal Care Products;Pharmaceuticals and Personal Care Products;

•• Invasive Species;Invasive Species;



Guillette Jr., Iguchi . Science, 2012, vol. 337.pp.1614-1615 





MANAGEMENT

20th Century
· Local
· Sectoral
· Response

21st Century

· Watershed (Ecosystem)
· Integrated
· Predictive



Source: A. Mukherjy, 2006





Resolution: ~ 2ºx2º

Control 2033 All Savanna

SensitivitySensitivity AnalysisAnalysis to ‘to ‘SavannizationSavannization’ ’ ofof AmazoniaAmazonia

2033 All Savanna

JJA 5,4% -21,7%

JJAS 1,9% -21,9%

Dry Season Precipitation*

* 12°S-3°N / 50°W-75°W
Oliveira et al., 2004



Fonte: Marengo, 2008



Verh. Internat. Verein. Limnol., Vol 30



Provisioning Services

Products obtained

from ecosystems

•Food

•Fresh water

•Fuel wood

•Fiber

•Biochemical's

•Genetic resources

Regulating Services

Benefits obtained

from regulation of

ecosystem processes

•Climate regulation

•Disease regulation

•Water regulation

•Water purification

•Pollination

Cultural Services

Nonmaterial

benefits obtained

from ecosystem

•Spiritual and religious

•recreation and ecotourism

•Aesthetic

•Inspirational

•Educational•Genetic resources •Pollination •Educational

•Sense of place

•Cultural heritage

Supporting Services

Services necessary for the production of all other ecosystem services

-Soil formation -Nutrient cycling -Primary production

Millennium Ecosystem Assessment, 2003







International Centers for Innovation, Research & Capacity BuildingInternational Centers for Innovation, Research & Capacity Building

Cultural diversity and water management

•• InstituteInstitute ofof GeographicGeographic SciencesSciences & Natural & Natural ResourcesResources ResearchResearch

(China)(China)

•• InternationalInternational InstituteInstitute ofof BiodiversityBiodiversity andand WaterWater ResourcesResources

((BrazilBrazil))

•• InternationalInternational Center for Center for EcologyEcology

((PolandPoland))

••WaterWater ResearchResearch CommissionCommission

((SouthSouth AfricaAfrica))







RECOMMENDATIONS
•• Develop basic infrastructure for sanitation Develop basic infrastructure for sanitation 

and maintenance, to achieve acceptable and maintenance, to achieve acceptable 
quality water as key priorities and reduce quality water as key priorities and reduce 
rural/urban disparities. Sanitary facilities in rural/urban disparities. Sanitary facilities in 
schools are a priority, adapted to schools are a priority, adapted to 
local, environmental, technological and local, environmental, technological and local, environmental, technological and local, environmental, technological and 
cultural constraints;cultural constraints;

•• Promote education including training of Promote education including training of 
professionals and technicians; help to professionals and technicians; help to 
improve management of water quality, in improve management of water quality, in 
order to change the order to change the behaviourbehaviour of populations of populations 
regarding water supply.regarding water supply. J. G. Tundisi/IIEJ. G. Tundisi/IIE



RECOMMENDATIONS

•• Establish networks of competence at Establish networks of competence at 
national, regional and global levels to national, regional and global levels to 
improve the efficiency of water use in improve the efficiency of water use in improve the efficiency of water use in improve the efficiency of water use in 
domestic context, as well as in domestic context, as well as in 
agriculture and industry, through agriculture and industry, through 
research and innovative practices that research and innovative practices that 
are ecologically oriented.are ecologically oriented.

J. G. Tundisi/IIEJ. G. Tundisi/IIE



RECOMMENDATIONS
•• Fund research and development for the Fund research and development for the 

identification of pathogens of animal origin identification of pathogens of animal origin 
and the development of simple, lowand the development of simple, low--cost cost 
and efficient markers. Further and efficient markers. Further 
epidemiological studies are needed to epidemiological studies are needed to 
develop vaccines against waterdevelop vaccines against water--borne borne 
pathogens.pathogens.

•• Promote capacityPromote capacity--building to improve water building to improve water 
management and hygiene standards; support management and hygiene standards; support 
watershed level communitywatershed level community--based actions based actions 
favouringfavouring the key role of women both in the key role of women both in 
rural and rural and periperi--urban areas (“unheard voices urban areas (“unheard voices 
of women”).of women”).

J. G. Tundisi/IIEJ. G. Tundisi/IIE



CONCLUDING REMARKSCONCLUDING REMARKS

•• WATER WATER –– The poorer the nation is, the more The poorer the nation is, the more 
important water tends to be economically.important water tends to be economically.

•• ENVIRONMENTAL THREATS ENVIRONMENTAL THREATS –– Floods, Droughts, Floods, Droughts, 
Diseases, Pollution.Diseases, Pollution.

TRADITIONAL SOCIETIES AND THE TRADITIONAL TRADITIONAL SOCIETIES AND THE TRADITIONAL 

ENVIRONMENTAL THREATS ENVIRONMENTAL THREATS –– Floods, Droughts, Floods, Droughts, 
Diseases, Pollution.Diseases, Pollution.

•• TRADITIONAL SOCIETIES AND THE TRADITIONAL TRADITIONAL SOCIETIES AND THE TRADITIONAL 
SECTOR SECTOR –– HydrosocialHydrosocial cycle.cycle.

•• INFORMAL SECTOR INFORMAL SECTOR –– Water Water avalabilityavalability in in periurbanperiurban
regions.regions.

Somlyódy and Varis, 2006



CONCLUDING REMARKSCONCLUDING REMARKS

•• AGRICULTURE AGRICULTURE –– 70% water used in food production. 70% water used in food production. 
Increasing  use of ground water.Increasing  use of ground water.

•• INDUSTRY INDUSTRY –– Large amount of water needed. Strong Large amount of water needed. Strong 
connections  with pollution.connections  with pollution.

•• ENERGY ENERGY –– Hydroelectricity predominates in many countries Hydroelectricity predominates in many countries 
need integrated management.need integrated management.

connections  with pollution.connections  with pollution.

•• ENERGY ENERGY –– Hydroelectricity predominates in many countries Hydroelectricity predominates in many countries 
need integrated management.need integrated management.

•• SERVICES SERVICES –– Tourist services need large volumes of water  Tourist services need large volumes of water  
good quality.good quality.

•• ECONOMIC  GROWTH ECONOMIC  GROWTH –– Necessary to include water Necessary to include water 
distribution and good quality to all sectors of society.distribution and good quality to all sectors of society.

Somlyódy and Varis, 2006



CONCLUSIONSCONCLUSIONS
WATER  FOR SUSTAINABILITY  AND SECURITYWATER  FOR SUSTAINABILITY  AND SECURITY

•• The water crisis is above all a crisis of The water crisis is above all a crisis of 
management. There is a management. There is a water management water management crisis. crisis. 
(Rogers 2006).(Rogers 2006).

•• Water uses for sustainability include: hunger Water uses for sustainability include: hunger 
alleviation goal; sanitation goal;alleviation goal; sanitation goal;

Integrated management initiative will have to Integrated management initiative will have to 
consider the watershed as an adequate consider the watershed as an adequate 

management. There is a management. There is a water management water management crisis. crisis. 
(Rogers 2006).(Rogers 2006).

•• Water uses for sustainability include: hunger Water uses for sustainability include: hunger 
alleviation goal; sanitation goal;alleviation goal; sanitation goal;

•• Integrated management initiative will have to Integrated management initiative will have to 
consider the watershed as an adequate consider the watershed as an adequate 
management unit (management unit (biogeophysicalbiogeophysical, social , social 
economic). Ground water management is a economic). Ground water management is a 
essential component of the integrated essential component of the integrated 
management of water resources. (IWRM).management of water resources. (IWRM).



Conclusions

•• Linkages between water quality and water quantity are Linkages between water quality and water quantity are 

important new developments in important new developments in research research and and 

management management of water resources and all the problems of water resources and all the problems 

involved.involved.

•• Water scarcity by pollution of surface and ground water Water scarcity by pollution of surface and ground water 

is a fundamental process is a fundamental process affecting affecting continents, regions, continents, regions, is a fundamental process is a fundamental process affecting affecting continents, regions, continents, regions, 

towns, urban and rural areas.towns, urban and rural areas.

•• Costs of water treatment are increasing  worldwide, due Costs of water treatment are increasing  worldwide, due 

to the degradation of water to the degradation of water supplysupply, surface and ground , surface and ground 

sources.sources.



Conclusions

•• To improve water management To improve water management for sustainability it for sustainability it is necessary:is necessary:

•• An integrated approach (multiple An integrated approach (multiple uses, water cycle).uses, water cycle).

•• A predictive approach.A predictive approach.

•• A strong research basis on water resources problems, A strong research basis on water resources problems, •• A strong research basis on water resources problems, A strong research basis on water resources problems, 

Hydrology, Hydrogeology, Hydrology, Hydrogeology, LimnologyLimnology. Linkages between . Linkages between 

Climatology/Hydrology /Hydrogeology/Limnology, Climatology/Hydrology /Hydrogeology/Limnology, 

EutrophicationEutrophication/Pollution/Pollution. Long term research on related topics is . Long term research on related topics is 

fundamental to fundamental to support support management programs and capacity management programs and capacity 

building at watershed level.building at watershed level.

•• A capacity building A capacity building programmeprogramme with emphasis on water with emphasis on water 

quality/quantity and case quality/quantity and case studies studies as a basis for training is as a basis for training is 

essential as a new step forward.essential as a new step forward.



THANK YOU!THANK YOU!

José Galizia Tundisi

tundisi@iie.com.br

www.iie.com.br

Rua Bento Carlos, 750

Centro – São Carlos – SP.


