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Global Environmental Change (GEC)
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Earth history: Humans came late
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2. Effects of GEC on nature and humans
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5. Ecological Footprint: with present consumerism
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=xtinctions per thousand species per millennium
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3. GEC paradox & implications on IWRM

1.

Global environmental change and climate change are increasing
biodiversity loss, risks and hazards, creating dangerous feedbacks and
potential tipping points.

Hydrometeorological extreme events are getting stronger, affecting
humans, infrastructure and ecosystems, and in some regions more
frequent.

On the one hand we have declaratory goals by the G-8 to reduce the
impacts of GEC, especially greenhouse gases by 50% to 80% by 2050; on
the other hand real emissions are rising at the highest level of established
scenarios by IPCC and the implementation of the commitments of
UNFCCC (1992) and the Kyoto protocol (1997) are uncertain.

Recent financial and economic crises are delaying further a legally binding
regime and the dominant business-as-usual approach will not re-establish
the equilibrium between nature and human beings.



4. Complex interactions: integrated water
resource manaagdement

Mitigation &

.‘——_ﬁdaptatiﬂn

decreased land & soil
organism’ species diversity

Reduced carbon sequestration
above & below grand
carbon reserves

Reduced primary
production & nutrient
cycling

miningactivities

land use change

urbanization

droughts 1
in drylands

land degradation

sail erosion x

compactation of soils

CLIMATE CHANGE
global ternperature increase 1
climate varahbility

r on
reduced carbon resenses W E

& 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

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;gﬁ N Commiunity strecture
& ethnic diversity

rlgration
urbanization
slums

forest fires

land slides

hydro meteorological

disasters



Projections of anthropogenic impacts on the planet
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Global Use of Water and Fertilizers
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Eutrophication—percent increase in nitrogen
flows in rivers since mid 1990’s
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H,O a crucial ecosystem service

Products obtained
from ecosystems
(e.g. food and water)
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(Potential) anthropogenic tipping
points in climate system

Source: Schellnhuber,
2008
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CEG: Global Environmental Change: Social actors Business &
+ Demographic actors economic
* Urbanization actors

+ Food
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Cascading Impact: Crops resistant il
to drought -
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10cm of less water for irrigation in I\—k_/ : il J 5 X

one hectare signifies a reduction
of 1000 mz of water, suficient to

offer water for 4,000 people. \

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



6. State of art in water research in Mexico

Elaboration of a national policy of scientific and technological research of

water with institution-building, business involvement and models for
resolutions of urgent problems

National and
international sources of
financing

Diagnosis of water
research in Mexico

Catalogue of:

-Human resources

- Capacity for formation o
new resources

- Infrastructure in
collaboration with business

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

Specific
Objective

an government

Multi-institutional and interdisciplinaryprojects Projects oriented to resolve or create

relating to problems from basic science, conditions to tackle strategic problems

engineering, integral basin management, of Mexican society in cooperation with

ecosystem services and water culture government and business in water
management




Transversal interrelation of RETAC with

other scientific networks
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Multidisciplinary, multi-sectorial
and multi-institutional research
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Integrated water resource management

Social
diménsion




System approach of an integral water management
and sustainable development (oswaid, 2005)
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Central objectives of the research of RETAC in
MeXxico

The basin as a hydrological unit for planning and
development of multi-sectorial, multi-institutional
and multidisciplinary research and actions

International/national

vulnerability, early

i initiatives Voices of human
warning .

. against floods and environmental
prevention drousghts . )
mitigation g (in)-security

adaptation and social conflicts

Create consciousness for
sustainable development
with disaster risk reduction
and protection against
extreme events

Construction of
capacities and
development of

resilience
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The PEISOR Model
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Integrated Water Resource Management

Source: Oswald 2007



Hydrodiplomacy
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Precipitation, population and use of
water

* Precipitation average per year in
2 Mexico: 1,522 kn|n3?oiuli<valgnt tr?
Tl a swimming pool o m dept
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Imbalances of water, population and GDP
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Climate change and higher

emperatura maxima (promedio 365d) extrapolada al 2040
(no datos directos, sino rectas de tendencia ajustadas)
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Paths of hurricanes during the 21st century
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Overexploited aquifers
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Intrusion of sea water into aquifers
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Biochemical Demand of Oxygen
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Processes of emergent pollutants

Human and vetermary medications, pesonal care products, Industial use products,
avanyday products, ogrochamicols, human octiviies, wiidiife, biological ond chemical processas
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Hydrocarbon remediation
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Capacity Building
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Cuenca

Republica 1,249 km?
Rio Yautepec

N 5
Mexicana sSuperficle de la cuenca

Mi Rio Yautepec

Nifios, nifias y adultos de 13 municipios de los estados de Morelos y México
construimos el futuro de nuestro rio para hacer de este pequefio territorio
un lugar seguro de trabajo, educacién, agua limpia, bosques y selvas.
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Integrated basin water resource management \
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Fuente: Lang y Heasman, 2005: 39, modificado por Oswald, 2006



Efficiency and Equity with Natural Resources

Climate change, economic crises, disasters

‘ l

SUPPLY Demand

\évnavti?gn?r?;'nre:;l\]ﬂrgss Agriculture/Livestock | s,
. . -l
Aquifers > Domes_tlc T
2 | Industrial S
Technology . = | Services 3
2| Wells 2 Degradation g Ecosystems <]
t | Pipe water distribut. | = ‘ Scarcity - (<] Technology 2
® | Net: intra-houses S Conflicts > =
g Management c & Culture of water g
Administration Non-governance| ‘e | Care of environment | @
i “ e s .
Tariffs Crises | 3 | Gender sensitivity Yy
. . O | Involvement of 2
Cross-social subsidy children and elderly 9
(4
G nment
/ A \
| Deforestation ! Decisions Population growth
 Desertification ! Hygler_nc c_:hanges !
: Drought i  Urbanization i
. Erosion : :
it ' Business
- . , _ 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



Economy of Water

Objectives of plans, economic sustainability and legislation /\
nomic

Financial self-sufficierey

Tariffs and Prices
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Security and Peace VOL7

Ursula Oswald Spring
Editor

Management, and P

Los retos de la investigacion
del agua en Méaco
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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.
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