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*"Increasing population and urbanization with pressure on water
resources.

*"Increasing water scarcity in certain regions, decreasing water
quality and increasing pollution, eutrophication and
contamination.

*[ncomplete 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.

*[mprove public participation, education and water governance.




MATRIX OF COMPONENTS AND INTERACTION

J.G.TUNDISI, 2007




sjuauodwod 901y Iofew pue (94D 191BM 0} pIjB[RI WDISAS 1918 M

Arenb aem
‘penb 1enqey

s 1pads *83
SIOTIAS 28N 12]EMm mmm_.:.ﬂr— 52 0

‘syjom Suneawmsug Jem ..wr_ mZO&zGU
‘SUOTINISUL PAjR[I JAJeA "T°D TYOINGHIOE DOIE

SINANOJNOD NVIWNH TVIIDOTOId

DNITOAD
A IVM

SAWUN[OA IBLIOIS JAJEM
‘AGojoydiot JaAll
“231eGoSIp WALITD
SLNANOdNOD
TYIISAHd




Water Quality Assessments

Increasing Analytical Complexity

v

AFaecal
pollution

Salinisation

Importance of water quality issues

Metal
pollution

wastes

Radioactive

Nitrate

Organic
pollutants

1850 1900 1910 1920 1930 1940 1950 1960 1970 1980

I

|

The sequence of water quality issues arising in industrialised countries

(After Meybeck and Helmer, 1989)

JGTundisi
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North & Asia Europe South Africa  Australasia
Central America
America

(n=88) (n=78) (r=41) (n=38) (n=24) {r=23)

Number of =% .

To*ta: ;]MAD .ﬁ | ',5
21 46
20

Total Area

o G "° | e Science, 2005

Not affected Moderately affected . Strongly affected
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THE NATURAL SYSTEMS OF AMAZON AND THE INTEGRATION OF COMPONENTS

Ecohydrological
processes: flooding
system, pulsing
system

Hydrosocial cycle

Biodiversity
processes

Biogeochemical
cycles

Regional economy




Vaux, 2006




Vaux, 2006
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EMERGING THREATS TO WATER QUALITY

e Climate Change and Variability;

e Dam Removal;

e Waterborne and Water-Related
Pathogens;




EMERGING THREATS TO WATER QUALITY

Chemical Contaminants;

Endocrine Disruptors;

Pharmaceuticals and Personal Care Products;

Invasive Species;
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The role of the environment. Environmental factors, including numerous contaminants, have been shown
to modify the parental genome, so that the genetic makeup of any offspring is a combination of a parental
inherited genome (itself likely influenced by epigenetic mechanisms of the germ line) and environmental
influences on that germ line during maturation. Environmental factors such as diet, stress, and contaminants
can also modify the genome of the developing embryo by classic selection and mutation or by epigenetic
mechanisms at both the somatic and germline levels. These modifications can produce predispositions for
health and disease in the current lifetime of the individual. Future transgenerational effects could also be
established through modifications in the germline genome or epigenome after exposures during the lifetime
of that individual. ;

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

- Local
- Sectoral
- Response

21st Century

- Watershed (Ecosystem)
- Integrated
- Predictive




Figure 8. The new and idealized concept of governance.

Source: A. Mukherjy, 2006
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Fonte: Marengo, 2008




Landscape features

AN

Terrestrial characteristics

Human activities\

Aquatic connections

Foz do Areia resevoir
(Water chemistry, physics & biology) Verh. Internat. Verein. Limnol.,




Provisioning Services Regulating Services Cultural Services

Products obtained Benefits obtained Nonmaterial
from ecosystems from regulation of benefits obtained

ecosystem processes from ecosystem
eFood

eFresh water eClimate regulation eSpiritual and religious
eFuel wood eDisease regulation erecreation and ecotourism
eFiber e\Water regulation e Aesthetic

eBiochemical's e\Water purification e|nspirational

eGenetic resources ePollination eEducational
eSense of place
eCultural heritage

Supporting Services
Services necessary for the production of all other ecosystem services

-Soil formation -Nutrient cycling  -Primary production

Millennium Ecosystem Assessment, 2003
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the
INTERACADEMY PANEL

oninternational issues W

iap

International Centers for Innovation, Research & Capacity Building

Cultural diversity and water management

¢ Institute of Geogr:
(China)

eWater Research Commission

¢ International Institute of Biodiversity and Water Resources (South Africa)

(Brazil)




SVIDNAID Fa i
VIETISVIG U
VINAAVOV v~

TT0% "S- YRIBIN) “Slied
SUESSIN SPIUSPEDY YL




SJUBWUJIINO0Y JI9Y) 03 uejd uoljoe
3uimo||o} 9yl pusawiwiolal Ajduouls
S9113UN0J +80 9Y3 JO SalWIPLIY YL

SIN@IVENEININO9ER




RECOMMENDATIONS

e Develop basic infrastructure for sanitation
and maintenance, to achieve acceptable
quality water as key priorities and reduce
rural/urban disparities. Sanitary facilities in
schools are a priority, adapted to

local, environmental, technological and
cultural constraints;

Promote education including training of
professionals and technicians; help to
improve management of water quality, in
order to change the behaviour of populations
regarding water supply. .G Tundisi/IE




RECOMMENDATIONS

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

J. G. Tundisi/IIE




RECOMMENDATIONS

e Fund research and development for the
1dentification of pathogens of animal origin
and the development of simple, low—cost
and efficient markers. Further
epidemiological studies are needed to
develop vaccines against water—borne
pathogens.

Promote capacity—building to improve water
management and hygiene standards; support
watershed level community—based actions
favouring the key role of women both in
rural and perl urban areas (“unheard voices

J. G. Tundisi/IIE




CONCLUDING REMARKS

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

ENVIRONMENTAL THREATS - Floods, Droughts,
Diseases, Pollution.

TRADITIONAL SOCIETIES AND THE TRADITIONAL
SECTOR - Hydrosocial cycle.

INFORMAL SECTOR - Water avalability in periurban
regions.

Somlyody and Varis, 2006




CONCLUDING REMARKS

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

INDUSTRY - Large amount of water needed. Strong
connections with pollution.

ENERGY - Hydroelectricity predominates in many countries
need integrated management.

SERVICES - Tourist services need large volumes of water
good quality.

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

Somlyody and Varis, 2006




CONCLUSIONS

WATER FOR SUSTAINABILITY AND SECURITY

The water crisis is above all a crisis of
management. There is a water management crisis.

(Rogers 2006).

e Water uses for sustainability include: hunger

alleviation goal; sanitation goal;

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



Conclusions

e Linkages between water quality and water quantity are
important new developments in research and
management of water resources and all the problems
involved.

e \Water scarcity by pollution of surface and ground water

is a fundamental process affecting continents, regions,
towns, urban and rural areas.

e Costs of water treatment are increasing worldwide, due
to the degradation of water supply, surface and ground
sources.




Conclusions

e To improve water management for sustainability it is necessary:

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

e A predictive approach.

e A strong research basis on water resources problems,
Hydrology, Hydrogeology, Limnology. Linkages between
Climatology/Hydrology /Hydrogeology/Limnology,
Eutrophication/Pollution. Long term research on related topics is
fundamental to support management programs and capacity
building at watershed level.

e A capacity building programme with emphasis on water
quality/quantity and case studies as a basis for training is
essential as a new step forward.
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