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Uses of Water
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A World of Salt

Total Global Saltwater and Freshwater Estimates

— 0.3% Lakes and river storage

I 30.8% Groundwater, including
et tar soil moisture, swamp water
; 2.5% ' and permafrost

135 000 000 ﬁm‘" 68.9% Glaciers and permanent
SNoW cover

Saltwater
a7 5%
1 365 000 000 km?3
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Source: igor A, Shlklnmanm State Hydrological Institute (SHI, St Petersburg} and United NEH]DI"IE Educational, Scientific and
Cultural Crganisation (UNESCO, Paris), 1999




Water Security

Water is vital for the life and health of people and
ecosystems

One common goal: to provide water security in the 21st
Century (WWFII, The Hague):

— This means ensuring that freshwater, coastal and related
ecosystems are protected and improved,

— sustainable development and political stability are promoted,;

— every person has access to enough safe water at an affordable
cost to lead a healthy and productive life

— the vulnerable are protected from the risks of water-related hazard

Water resources are under threat from pollution,
overexploitation, land-use changes, unsustainable use,
climate change and other anthropogenic forces.

Links between threats and poverty: the poor who are hit
first and hardest (slum dwellers without basic services).

One simple conclusion: business-as-usual is not an
option.



Freshwater stress

water withtrawal as parcentage of tolal available
| more than 40% | 20% fo 10% GRID {@)

| 40 1o 20% ‘ less than 10% ﬁr-&ndil-L!:.g.EE

North Africa, Middle East, South Africa, India and Mexico are serioﬁély
affected by water stress from 1995 on. Climate change will increase water
stress in Sudan, Kenya, Mauritania, China, Pakistan, Australia, Peru, Chile and

some European countries.



Zones with Highest Water Stress
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Water Use In Agriculture
Irrigated Areas
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1200 - 2000 (c) Center for

Environmental Systems Research,
University of Kassel, Nov 2000




Potential of irrigation in the worlid

100 1957,

a0 die |
a0

1]
D
6D
a0

10

ol ir g atesd area

1
i

|0

Fuente: FAQO, 2002



Global flow of green and blue water

Flujos globales de agua verde y azul

& Agua azul

. Agua de
Lluvia 100% la superficie 67%

Pastos 31%

Bosques 17%
Aridos 5%

Cuitwns 4%,

I otros 5%

retnrncn 0.7%

irrigacion 1,58
Acuiferos
11%

Escurrimiento
Fuente: Falkenmark y 26%

Rockstom, 2004




Virtual Water Balance in Countries (m3/c/y) in 2000

Azul: Exportacion
Rojo: Importacion
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Dryland Zones of the World

Kofi Annan “Drought ‘érrd desertification are threate H_rri.’ﬁ'g-the
well-being and I|veI|hood of more tahn one billion i people in
+-110 country of the world“ :

- hypararid and semi-and dry subhumid - non-ndand
Flat palar quartc Prosctior FAD -G15, March 2000




Logics of Value of Water

Social Good

Domestic use |,
survival

—— Value of
Use

Small scale €]
irrigation

A 4

Cultural Good —» | Residential
domestic use

Economic_ Private Good--»commOd'ty

»
Good —
T Agribusiness

input

Value of
Change

Industrial input

A

S > Market

Source: Ramos 2004: 101 modified by Oswald 2005: 147




Economy of Water

Objectives of plans, economic sustainability and le gislation /\m
nomic

Financial self-sufficieney » 1 Tariffs and Prices Theory
EfflCl_enc_y i (incentives) !
Distribution of costs Direct incomes —---------------=-1 ' Value

Conservation of sources Costs
Treatment\—/: Administration ‘) Tarlffs_
| \ Benefits
] ' > Ethic
Efectgs Markets of Social-crossed subsidies
Water rights Equal distribution

*By user

Measurement . *By region
Evaluation \ Offer and *By social sector
Supervision Economic development  demand | Y, "By gender

Environmental quality *By age o

egional development \ *Other criteria

Distribution of income D'

Sustainable development ) f\/

HUGE Criteria

Improvement of |
information !

Source: Sandoval 2000, modified by Oswald 2005: 153



Water research in Mexico

Elaboration of a national of the scientific and tec hnological state of art

of water research, institution, business and urgent research themes

Mexican state of art National and

in water research international
sources of financing

Catalogue of: Potential projects
-Human resources Objetivos feasible to link up

- Capacity for formation especificos with public and

of new resources private sector

- Infrastructure in (business with
collaboration with environmental ethic)

business an government

—— : — ‘Pl{njects oriented to resolve or
Multi-institutional and interdisciplin create conditions to tackle
projects relating problems from basic strategic problems of Mexican
science, engineering, integral basin society in cooperation with
management, ecosystem services and government and business in water
water culture management




Transversal interrelation of RETAC
with other networks

of high
energy

deE
science and

Ecosystems society Sources

of energy

Food, «Promote interdisciplinary research
agriculture «Produce synergies
- and Support to overcome interregional asymmetries
biotechnology Orients science at crucial problems of Mexico
*Creates new opportunities for researchers/country
«Contributes to the formation of human resources
*Participation of 167 institutions y 1163 researche

Water
RETAC

echnologies
of
information

Industrial
processes



5 Basic themes/research topics

Hydrological processes and management
of basins

. Water availabllity, interaction with
ecosystems, uses, reuse (irrigation),
efficiency

. Water quality and health

. Social effects of water management,
conflicts and hydro-diplomacy

Institutions, policy, economy of water and
legal aspects



Interinstitucional Participation

Centro de Investigacion Cientifica de Yucatan, A.C InstitutoTecnologico de Monterrey

Centro de Investigacion en Geografia y Geomatica Ingenieria de Innovacié n Integral S.A. de C. V.
“Ing. Jorge L. Tamayo”, A.C e INIEAP

Centro de Investigacion y Asistencia en : , . o
Tecnologia y Disefio del Estado de Jalisco * Instituto Tecnologico de Culiacan

Centro de Investigacion y Desarrollo Tecnolégico ~ *  Instituto Tecnologico de Sonora

en Electroquimica « IPN

Centro de Investigaciones Bioldgicas del « Observatorio del agua para el estado de
Noroeste Veracruz, ABCC

CIBNOR e« UAEM

CIESAS «  UAM-Ixtapalapa, Xochimilco, Azcapozalco
CINVEST.'?‘V . L,  UA Querétaro

Corporacion Mexicana de Investigacion en e UNAM

Materiales S. A. de C. V _ _ i _

El Colegio de la Frontera Norte * Universidad Autonoma Chapingo

El Colegio de Postgraduados » Universidad Autbnoma de Aguascalientes
El Colegio de San Luis * Universidad Autbnoma de Ciudad Juéarez
El Colegio de Tlaxcala A.C. e Universidad Autbnoma de Coahuila

El Colegio de la Frontera Norte e Universidad Autonoma de San Luis Potosi
El Colegio de México e Universidad Autbnoma de Yucatan

El Colegio de Michoacan « Universidad Auténoma del Estado de México
El Colegio de Sonora 3 «  Universidad de Guadalajara

Fondo para la Comunicacion y la Educacion «  Universidad de las Américas

Ambiental A.C. . : :
Grupo La Nortefiita e Universidad de Quintana Roo

IMTA * Universidad de Sonora
« Universidad Veracruzana
Inst. de Investigaciones, Dr. José M. Luis Mora



National Distribution

CICESE

IPICYT
CIATEQ

ECOSUR



Support to existing networks

PUMAGUA, UNAM

ATL El Portal del Agua desde México, UNESCO-IMTA

Céatedra UNESCO-IMTA: El Agua en la Sociedad del Con ocimiento

Center for US Mexican Studies, Universidad de Californ  ia, San Diego

Centro Interamericano de Recursos del Agua: Cuenca Lerma- Chapala-Santiago

El Observatorio Ciudadanos del Agua, Saltillo, Coah  uila

Fondo para la Comunicacion y la Educacion Ambiental A.C, www.agua.org.mx

Fondo para la Comunicacion y la Educacion Ambiental , A.C.

Grupo Interdisciplinario del Agua: GIA, San Cristéb al de las Casas, Chiapas, CONACYT
HIDRORED- Red de potabilizacién y depuracion de Agua  (UAEM, México)

Instituto de Investigaciones Dr. José Maria Luis Mor  a

La Red de Institutos Nacionales Iberoamericanos de Ingenieria e Investigacion Hidraulica (CIP-OEA)
Observatorio del agua para el estado de Veracruz, A BCC

PUMAgua, UNAM

Red de Desarrollo Sustentable de la UAM

Red de Género, Salud y Ambiente, Centro de Investig  acién en Materiales Avanzados, SEP-CONACYT
Red de Investigacion Agua, Ciudad y Territorios (CN RS, Francia)

Red de investigacion de Agua UAM

Red de Investigacion sobre Agua - Cuenca del Rio Bra  vo

Red de Investigadores del Agua en Cuencas del Norte  de México. RECUNOR

Red de Investigadores sobre Agua en la Frontera Méx  ico-Guatemala-Belice (RISAF)
Red de Investigadores Sociales en Agua, Colegio de Posgraduado

Red del Agua de la Academia Mexicana de Ciencias

Red Franco Mexicana del Agua (IRD)

Red Internacional de Investigacion La Salle (RIILSA )

Revista Digital Independiente Voz Universitaria (UN  AM)

UNIVERSIA México-Red de Universidades Red de Oportu  nidades




Integration and creation of
international networks




Central objectives of the research of RETAC in
MeXxico

The basin as a hydrological unite fro planning and
development of a multi-sectorial, multi-institutional
and multidisciplinary research an actions

Reduction of
vulnerability, early

Internat/national

warning inciatives Voices of human
preventi’on against floods and environmental
mitigation, drought (in)segurity

and social sconflicts

) ' Create consciousness for
Construction of

" sustainable development
capacities and L : :
with disaster risk reduction
development of ) :
. and protection against
resilience
Extreme events

adaptation




System approach of an integral water management
and sustainable development (Oswald, 2005)

Medio Fisico Agropecuario

»

Sistema » Produccién

Territorial g, ropecuarig
A A
A A
Silvi- |

C Servicios
cultura Ambientales

Biota

Atmoésfera

Urbano-Industrial

Socio-econdmico

»
»

Industri Servicios Dinamica > Sistema

7'y T A Poblaflor‘ Politico
A A
Infraes- Urbani-

tructura zacion




Multidisciplinary, multi-sectorial
and multi-institutional research
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Sistema para
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Impact in cascade: Crops resistent %,M\l
to drougth P ——
( o

10cm of less water for irrigation in o
one hectare signifies a reduction i
of 1000 m3 of water, suficient to

offer water for 4,000 people. \

Relation: biotechnology, genetic, hydrology, agriculutre sociology,
economy, health, livelihood, poverty alleviation, etc.



Epistemic community to fa cooperation & bring
together science and policy making on

security Issues

UNESCQO),.and in

systematic interchan f'pradtical experiences for

territorial governance with'social cohesiveness. Pro-
active strategies for adjustment and mitigation to
water threats.



Capacity Building Ean—

\ g gact and risks
assessment;land use planning and environmentall:.__
auditing. e
Traifing on best practices for conflict settlement.

mEehan tHe sub regional tionSICHES.
" ; i

Financing: Channelling Resaqurces

Internationat;elimate related financial institutigd ns (IFAD,
GEF), micro crediiinsuragce.and land Usesmicro
investments for localdeelopiment progeaiigles’ and, == s,
= . . ] mh‘ 1 . .
regiofial-organizationssand. hation akaentr s (miAiste,  ies of

et Coapifetiane eﬁt)toﬂ#
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ﬁ | ustainable soil,
curlty for poor people affe

Food security & sovereignt
Campesina, peasants and womeg *
e Water secuxﬂ Il World Wfﬁer‘
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Thank you for your attention
uoswald@gmail.com

http://www.afes-press.de/html/
download_oswald.htmli




