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Summary

- Water resources in Mexico are threatened by scarcity,
pollution, and climate change. In two decades water
consumption has doubled, producing water stress in dry
seasons and semi-arid and arid regions. Water stress is
rising due to physical and economic stress. In seven
parts a multidisciplinary team analyzes hydrological
processes in basins and their interaction with climate,
soil, and biota. Competing water use in agriculture,
industry, and domestic needs requires savings,
decontamination processes, and desalination to satisfy
the growing demand. Water quality affects health and
ecosystems. This creates conflicts and cooperation that
may be enhanced by public policy, institution building,
and social organization.



Water research network in Mexico

Elaboration of a scientific and technological state of art of water

research, institution, business, and define urgent research themes

National and
international sources of
financing

State of art in water
research in Mexico

Potential projects
feasible to link up with
public and private sector
(business with
environmental ethic)

Catalogue of:

-Human resources

- Capacity for formation o
new resources

- Infrastructure in
collaboration with business

Specific
objectives

an government

"Préjects oriented to resolve or create
Multi-institutional and interdisciplinary projects conditions to tackle strategic problems
relating problems from basic science, of Mexican society in cooperation with
engineering, integral basin management, government and business for water
ecosystem services and sustainable water management
culture




Integrated water management

Social
diménsion




System approach of an integral water management
and sustainable development (Oswald, 2005)
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Multidisciplinary, multi-sectorial
and multi-institutional research
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Precipitation, population and use of
water

* Precipitation average per year in
Mexico: 1522 km3 equivalent to

= a swimming pool of 1 km deep
), _ﬁ"“m\ and the extension of Mexico
s City.
. "|Km ¢ 72% (1084 km3) of this water

' evaporates

e Average: 711 mm/year
 North: only 25% of precipitation

National average: 4,212 m/hab./year ° 275% get to SOUth and SOUth'
east; 49.6% in the poor states of
Chiapas, Oaxaca, Campeche,
Quintana Roo, Yucatan, Veracruz
and Tabasco
B B 67% of rain during June to
vaiapiity | L.PoBuaton coP September




Climate change and higher

emperatura maxima (promedio 365d) extrapolada al 2040
(no datos directos, sino rectas de tendencia ajustadas)

temperatures | ..

Situacion de temperatura maxima (promedio : ' KN A
(no datos directos, sino rectas de tend S 5

Situacion de temperatura maxima (promedig
(no datos directos, sino rectas de tend




Paths of hurricanes during the 21st century
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Cascade impacts: Crops resistant e

to drought e /ﬁr‘
I\_\_/uﬁ;"m/

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

supply water for 4,000 people. \

Relation: biotechnology, genetic, hydrology, agriculutre sociology,
economy, health, livelihood, poverty alleviation, etc.
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Rise of sea level and erosion of coasts

Buddemeier 2001




— e - S b J .. e [ .
s 15 LT By S O e O e i Sl




Imbalances of water, population and GDP

MNatural overoge

avaiability reopie GLP
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Nanonal gvernoge 4 312 M-/ person [/ year

Southecast .

13097 M- | parson [ yaor

Agriculture still
uses 78% of
water resources

North, Centre and norhedast
1 734 m? [/ person / vear

N Hyarological adminiskative regions



Overexploited aquifers

Jubnoup punD
anjoiadLuus) Jo esparou

L

SO UL £ 1D

L



Intrusion of sea water into aquifers
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. Acuiferos afectados por intrusion salina

Limites de acuiferos






Processes of pollution

Human and veternary medications, personal care products, Industrial use products,

avanyday products, ogrochamicols, human octiviies, wiidiife, biological ond chemical processas

'
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Biochemical Demand of Oxygene
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Hydrocarbon remediation
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ping

e

—3 Floating hydrocarbons

Contaminated
groundwater

B 1 Feed tank

E 2 Desorption tower

| 1 Bioxidation

well

4 Sand-Anthracite filter
& Chamical reactor

[N 6 Activated charcoal filter

T Water softener
3 Reverse osmosis

- 9 Reinjection system
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Uses of Water

Source: Oswald 2007



4. Water Security: a controversial

concept

One common goal: to provide water security in the 21st
Century:

— 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.



Human, Gender, Environmental Securit

The State Territorial State, substate actors
National security integrity
Human security Individual, Survival of Natural events, state,
humankind humankind globalization
people

Gender security

Ecosystems, rural
and urban systems,
water and food

Sustainability,
food, wellbeing,
health

Humankind, extreme
hydrometeorological
events

Gender relations,
indigenous people,
minorities

Equity, identity,
social relations,
solidarity,
tolerance,
culture

Patriarchy, totalitarian
institutions (élites,
governments, religious
fundamentalism,
dominant cultures),
intolerance, violence




Widening, Deepening and
Sectorialization of
Security Threats and
Risks

Security dimension = U | Mili- Politi- Economic Environ- Societal
Level of interaction tary cal

Human individual Land Failed Food & Food &
: mines state Health Health
Human security — :
y security security
Societal, community Border Public Water, Food ¢¢ ¢¢
security control security | & Health sec.
National security Energy WA | Energy
security Food, Water
& Health
security
ernational and Water VA Water
Deile - security security
Terro- | Intern. Financial CC; GEC; | Health
rism migration crisis biodiversi- | security
ty loss
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Hydrodiplomacy

Neighboring Individuals

governments
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Enrigus Davis Mazlum
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Society






Logics of Value of Water

Social Good

Domestic use
survival

P
l

A 4

—— Value of
Use

Small scale oo
irrigation

A 4

Cultural Good ___, | Residential
domestic use

Economic_ Private Good--»commOd'ty

4
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 legislation /\
nomic

Financial self-sufficieney > i Tariffs and Prices E Theory
Ef_f'c'_encY i (incentives) !

Distribution of costs Direct incomes ~~~~======---====--1 ' Value
Conservation of sources Costs

Treatment i . i
| Administration :‘) Tar|ffs.
! : Benefits

_____ of water | > Ethic

Efectos Markets of Social-crossed subsidies
Water rights Equal distribution
*By user
Measurement oo mmmmmemm, *By region
Evaluation E Offer and i *By social sector
Supervision Economic development :__C_I?T?TI_____.: ) *By gender
Environmental quality *By age o
egional development v *Other criteria
Distribution of income D
Sustainable development _ /_\/
HUGE Criteria

1
Improvement of |
1
information !

Source: Sandoval 2000, modified by Oswald 2005: 153



Efficiency and Equity with Natural Resources

Climate change, economic crises, disasters

‘ l

SUPPLY Demand
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- . , _ Consensus
Efficency: technical, financial, Laws _ Culture of water
enviornmental, social, governance State of Law Saving of natural resources
Women'’s participation and control Policies Reuse, recycling
N Citizen participation
Iave Resilience
EQUITY

Fuente: Oswald y Sandoval, 2006



actors Business &
economic
actors

CEG: Global Environmental Change:
« Demographic
» Urbanization

* Food

» Social organization Drivers

e Economy and finance of Response
« Policy & law change options
e Technology

* Environment Modify

< Hydrometeorological events

1. Systemic
model of water
decision-making

Interaccio
r
processes Sl e

Water resources Water use

Affect

*Rain atmospheric water *Domestic
Sources: based on Global Water News, #9, p. 4 *Groundwater *Agriculture
s|akes, rivers L ivestock
*Reservoirs Su P ply eIndustry
*Wetlands *Services
Biological water *Energy
*Wastewater eLeisure
*Water in the soil Water sector «Transport
+Desalinated water management Environment
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The PEISOR Model

Pressure Effect Impact Societal Outcome | (Policy) Response
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Complex

Reduced carbon sequestration
above & below grand
carbon reserves

Reduced primary
production & nutrient
cycling

=

land degradation

sail erosion x

compactation of soils

==

water erosion

droughts

CLIMATE CHANGE

global ternperature increase
climate variability

reduced carbon resenses
& increaased COZ2

salinization

sodification

aquifer depletion
poor irrigation

watershed degratation
extreme weather events
accumulation of toxic substance
increase of in water & soil
social vulnerability, poverty
poliution

sea lewvel rise
rainfall variability

WATER STRESS

interactions of GEC

Mitigation &

.‘——_ﬁdaptatiﬂn

decreased land & soil
organism’ species diversity

miningactivities

land use change

urbanization
in drylands

decregse inorganic
matkers in soils

lack of water

and food

gender vulnerakility
B survival strategies

reducead sail
conservation

fauna loss

plant diseases
& resistance

BIODIVERSITY LOSS

{'hﬂr;gi—_t N Commiunity strecture
& ethnic diversity

rlgration
urbanization
slums

forest fires

land slides

hydro meteorological

disasters



Water a crucial ecosystem service

Products obtained
from ecosystems
(e.g. food and water)

Services needed for the production
of all other ecosystem services
(e.g. nutrient cycling)

Social
relations

Material

minimum

/’

*

Freedom
and
choice

Security

HUMN WELL..BE:‘L“G

Non-material benefits obtained
from ecosystems
(e.g. cultural heritage)

Benefits obtained
from regulation of
ecosystems {e.g.
climate regulation
and water
purification)
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Book can be seen at:
http://www.springer.com/earth+sciences+and+geogra
phy/hydrogeology/book/978-3-642-05431-0



